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Figure 1. The structure of platinum-based drugs which were approved in Japan.
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Figure 2. Mechanisms by which cisplatin causes cell death.
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Figure 3. The difference of metabolism between glucose and ['*F]FDG in tumor cell.
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Scheme 1. Synthesis of FGC-Pt

Reagents and conditions: (i) DAST, 1,4-dioxane, 100°C, 7 min, 78%; (ii) piperidine, THF, 24°C, 4 h, 83%;
(ii1) CCI;CN, DBU, CH:Cl,, 24°C, 3 h, 76%; (iv) 1,3-dibromo-2-propanol, CH,Cl,, TMSOTHY, 0°C to 24°C,
22 h, 89%; (v) NaN3, DMF, 30°C to 70°C, 6 h, 92%; (vi) NaOMe, MeOH, 24°C, 2 h; (vii) Pd/C, MeOH,
24°C, 2 h, 86%, 2 steps; (viii) KoPtCls, H,O, 24°C, 24 h, 37%.

Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Scheme 1
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Figure 4. ESI-MS spectrum showing reactivity of FGC-Pt with acetonitrile. (A) LR-MS spectra of FGC-
Pt collected by HPLC analysis using methanol as mobile phase. (B) HR-MS spectra of FGC-Pt collected
by HPLC analysis using methanol as mobile phase. TFNA dissolved in H,O: acetonitrile = 1:1 was used as
a standard in HR-MS.
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Figure 5. Comparison of 'H-NMR spectra of compound 5 and FGC-Pt
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure S18 % 4%
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Figure 6. Comparison of *C-NMR spectra of compound 5 and FGC-Pt
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure S19 % 4%



2. HeLa MIEE X T A549 MR 1T D FGC-Pt DA AT

FGC-Pt 2MEEZ BT DL MNCT D720, b hFESHN A BRI TH 5 HeLa Hl
ot MIEINHEREAT Y A SRAIIE T 5 AS49 Ml A L C, MladEE0ORGiZ MTS 7 > A
HEIZEVITo T2,

F 9%, HeLa MifRIZ 51T D FGC-Pt OMIfFENEICSOWNWT, VAT FF U Ll LA, &
AT TF D ICs fEIX 15523 uM Th o7z, Fo, JEFHEMEEIC Lo Mlan@lg Tcid, X
7T F TR L T BRI TR BRI e B RE R L 2R Ly 100 uM D 3 AT T 5 L CALER U 7=
FEIZ B W CHEMBE A B SL > 72 (Figure 7)., 2D X DT, VAT T F U imWiifasEtEs2H/ L, B
FERAFEN RG22~ ™, — 7. FGC-Pt @ ICs 1% 447 £ 99 uM TH v . HIFENEA > %
7F7F L0 HF5L< FGC-Pt DIEVEIZT AT ZF D 1/30 TH -7z (Tablel), LU, K
WREEIC X DB D TEREZE AL & CERIEIC S B LA EROR ENS . SRED
FGC-Pt 23 HIASE 2 S RBOICFEE CE 5 Z E BRI L T2 572, FGC-Pt BT AT T F 1 L[RERIC
DNA ~ERT 5 2 & THRERET 200, £2Z2 DA D FGC-Pt OFEEIRRE EHHIRSEN
L DFHEMREFICOWTIMEATE TR O T4 ROMFTRE TH 525 15 6 7o RIE, FGC-
Pt MR AR R B EE 2 A3 5 2 & 2R LT,

e T, DARBBIZIBFEIFEEL L7 GLUT O TH, Bkx 2R AW CREPR B #E
% UGLUT1 O%EBLE & FGC-Pt OFfEER DO BIEMEIC DWW TR D 72912, GLUT1 OFEHL
wBNERD 2 DOHMkE (GLUTL/ B 7 7 F Lt ; HeLa Mifd : 2.60, A549 fifd : 0.94, Figure 8) %
fili 5T, FGC-Pt ® ICso fEZBHH LILEL L7z, ZO#ER, GLUT1 ORI ENE L Hela D
FGC-Pt D ICso fED J5 M3, Z D#J 1/3 £ GLUT1 ORBETH 5 A549 Hif D> FGC-Pt @ ICs (705
£141uM) L0 IR  MIRFEMHES RN EBRH LN E o7, ZORED S FGC-Pt O GLUTI
ZA LTI ~DEL Y IAB D, Bz B A2 5.2 5 Z LR S vz, — 5T, AlEl.
GLUT3 72 Efthd GLUT 7 A YV 7 4 — LA OFBLE & fifla 7t & ORI DWW CIMFc& TF
LFEBROBETH D, L7z > T, GLUTL LSO GLUT 7 A Y 7+ — L DIEBLE DE DR
B A E ORREERE L 5.2 5 DONIOWTITBIED & Z ARPI T X TUWVRU,
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cisplatin

Figure 7. The observation of HeLa cells treated with cisplatin (0 uM, 10 pM, and 100 pM) and FGC-Pt (0
puM, 100 uM, and 1000 uM) by optical microscopy. (X 100)
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure 1

Table 1. Half-maximal inhibitory concentration (ICso) values (uM) of cisplatin and FGC-Pt in HeLa cell

line.
Compounds ICsp (uM)
cisplatin 155+£23
FGC-Pt 447 £ 99

Data are expressed as mean £ SD (n = 3).
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Table 1
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5 pg/10 pl

76 —
55 _|.-d GLUTY

52 —
38 —
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The ratio of GLUT1/B-Actin =2.60

A549
5 ug/10 pl
KDa
76 — . . . GLUT1
52 —
e e

The ratio of GLUT1/B-Actin =0.94

Figure 8. Expression of GLUT1 and calculation of GLUT1/B-actin in HeLa cells and A549 cells were

confirmed by western blotting analysis.

Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure S20 % &
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3. HeLa fEIZIT 2 Pt ORBEINER Y AL FEAH

B1EHE 222XV, GLUTI SO T A V7 4 — K2 OWTIERFTTE TR0V, FGC-
Pt @ GLUT1 Z 47 L7zMIfaN~DELY IAZ S, MRS E L 5 2 TnD Z & BRI L7z,
% ZC. RIZ FGC-Pt 2SN ~EL W IAE N TV D D, F£-ZDHY IAHIZ GLUT1 2385 L
TWDENEILNCT D702, HeLa fildZ{# - 7= Pt OBV IABLFEER 21T > 7273, BIfE
D& ZARMERTHEHNDITHE LTV RN,

E-MEM B HiH C HeLa fifd 2. FGC-Pt (30 uM), FGC-Pt+GLUTI fH#EHA] (EDG) (30 pM+30
uM), A7 ZFB0uM) & 10 FEfA > F a2_X— K L7z, D%, MlaN~D Pt OELY iAH &
% ICP-MS (2 X » THOHr L7z, FERIE. FGC-Pt(1.2+0.1 Ptng/5X10° cells), FGC-Pt+EDG (1.3 +
0.2 Ptng/5X 10°cells), A7 F > (15.5+2.1 Ptng/5X10°cells) TH V., FGC-Pt LB >
AT T F B L U S Pt OMINE Y IABEN 113 5 & D2 ER LN ERoT, —
77 C. FGC-Pt ZL¥E L7 flifidiX, Pt SHHAENICE D IAENTWND Z EDBFER TE 2720, ZOfG
FIE, B 1 EE 2 Hi-2 1238 T FGC-Pt SHAAN ~E D A E N TRt &2 R LI R 2 75 &
EZ Hivsh, FGC-Pt ALPRREE & FGC-Pt+EDG ALEREE Tl Pt ORI ~DELY A B &I 72 3T
Molz, ZOFRKRIZONWT, FitdELEToT-,

FERICH = E-MEM EiHiH oo 7L 22— R PREE (5.5 mM) 1X, FGC-Pt DI 30 uM) £V %
LD mM o772, FGC-Pt 1%, MIFENA~EVIAENDHERIC, Zva—R LEiEaT 5 & HEH
T& 25, Lo T, AT - = EBRSME T, GLUTI BLERIZ TSI L Tu\eds- 7228, GLUTI B
FERMFAET T L T D LI REMETHT-EEZDND, TOME, VAT TF U Ll L
T FGC-Pt LHE L 7= il ~D Pt DEL VAL &I 72 0 | Pt OMIFENELY IALZEH & MTS 7
YA OFRERICHELY G XN D LB 2T,

F T, I a—RIEEHOEMRORI D ZL o — APEEE O RE CHiiE 2 5538 LS oE
ERDIZN, —EOMIBIL. N a—AIEEH TIIEFRIMET L, SR L7 (Figure
9), ZD7, VIV a—RAPRIEEI L S 5 FERIT E-MEM B CIT o MERH D3, J v
—ZIEA S L<IHME TV 27— ZAPREE T OMIEEE TIIARARRNTEER R & L TRHRIL L2 »
Teo LTeD3o T, ERFMFOREENSHOMEL B R D,
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Figure 9. Influence of glucose-free medium on suspended cell.
(A) HeLa cells incubated in glucose-containing medium for 10 h. (B) HeLa cells incubated in glucose-free
medium for 10 h. (X 100)

14



4. FGC-Pt D= U R MLIEH TOILFHEE DL EMAM

FGC-Pt O~ U AMIFEF TCOLENEZ D728, FGC-Pt &~ v A Mg LIRA L, 37°C TA >~
¥ 2X— %, HPLC-UVIEIZ X DV EE LMl L7z, ZOR/EHR, 1 Fa~— F 2KZIC~ Y
ZIMAERIZ 54.7 £ 5.7%D FGC-Pt MFE L TH Y . FGC-Pt OHITHK 2 Kl CThH 5 = & 234
B L7z (Figure 10), = ® FGC-Pt O¥-#lix, BEICHMEICH 2 MIEFICB T DV AT TF 0
P 0.9 ] “ DRI 2 5 TH D Z LD, MIEHF TIX FGC-PtIZT A7 T F o L0 b Pz
HMFFLICEELRETHLZ EDRHALNER ST, Lo T, FGC-Pt 1X, FRNEG% DI )5
MEA~OBITBRETIIV AT T F I bERTHS Z LR SN,

VAT T F U TMIES R E EIEFHIRIIHR G L. Z N G LTV Pt ORI
NS Z NS NTWD, ZOMBREIIZ, FGC-PHIZV AT TF L L0 b H L7 fEGRM
<. MAIZBWTREIAED FGC-Pt NU AT TF o L0 <M L W= aliErE 2% 2 ¢
W5, X5 T, FGC-Pt DIMHFTDX I FEERIZONVWTHEZORERLETH 5,

100
90
30
70
60
50
40
30
20 -
10 -

0 [ I [ | [ |
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Figure 10. Stability of FGC-Pt in mouse plasma. Data are expressed as mean = SD (n = 3).
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure 2

Retaining percentage (%)
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5. E<TUXBIAS MK TBHEET /L~ U X2/ Lz FGC-Pt DRNSYAT O

FGC-Pt Z @~ 7 A~RBFIRNE G- L, 24 R Oligias (Fhs, (O, A, [ERE, Mk, 58,
B ik, HEE, F. MG K. IR, B, FRIR) (ki) o/fkEE 72 O Pt & (BLT,
Pt & & %) (Pt ng/g tissue & L CHKFLT D) % ICP-MS TH#1 L7= (Figure 11A), [FERIZ. FGC-
Pt % AS549 MR TRAHET L~ U ZA~EFIRNIR G L, 24 Kl L O 48 I o 3 Eligds
(FEA. B, IR, TP, Bi) 3 X OWEEE O Pt &% 08 Lkl L 7= (Figure 11B), ¥ A7 T F
IZOWT Y, 5 24 Kt #4 O T Eligige 3 L ONEEH O Pt &4 04 L. AS49 MR FRAEE T
=T AZBIT D FGC-Pt & v AT T F o OG- 24 Wit DR /A 2 bl L 7= (Figure 11C),
X 512, FGC-Pt # 5. 24 Witk & 48 FEff1%, BL O AT T F B b 24 Btk O[JEBIZ B
HAMREE Y720 O Pt &) [ FEBR ISR DM E RN 20 © Pt &) (5 £ Zhgd) H)
Z B ULl L7z (Table 2),

&~ 7 AT H FGC-Pt DF G- 24 WL DIRN A DR E LT, Ik, BHigTEv Pt
EOEM (I : 2526 + 453 Pt ng/g tissue, Bl : 3464 + 590 Pt ng/g tissue) 23R S 417 (Figure
11A), — i T, GLUTI B@ERELL TWD Z ENMLNHM P TiE, PHERBENEWZ LN TH
ST, RERITIRS (K - 77.9 £4.4 Ptng/g tissue), MIZFBWT Pt EFEIC K HDRWERANAEL DY
AZ VIR E PR S 7z (Figure 11A),

AS549 M TRAEET L~ 7 AT\ T, FGC-Pt £ 45 24 W5 I OY 48 WEfEI 4k O EE; Tl,
[F%5 0 Pt OEEREE (24 FFME : 1058 £220 Pt ng/g tissue, 48 B[] : 1055+ 278 Pt ng/g tissue) % el
T&E, S5THE 24 RIS 48 FEIZH T T Pt BEOBARITH TN 03% THDH— 5T, THE
figi#s Tlx 3-32% CT& Y (Figure 11B), JEFHIZHB W T Pt BOMEFF SN TWD Z LR ENT-, £/,
FGC-Pt # 5. 24 Wefid LN 48 BE#2 IS I 5 (S EEEeR) ik, FRERGE & & IR
L7 (Table 2), Z#LHDOFERND, FGC-Pt 85 L7 A549 Ml TBHEE T L~ T AT,
JEEE 7 B D Pt OHEH O fidids & Hele U GROZ E RS E 720 | FGC-Pt TS T L C
WA Z ENRINT, ZORERF, ERICBITOIAZRY v 7 8T v IREELTNWS L&
ZTW5D,

KIZ, FGC-Pt & VAT T F L O 24 FEftL DOlFgs O Pt &L L7z 2 A, HEICE
7% Pt &%, FGC-Pt & L A7 T F L ORIZHERZITHEE) > 7= (Figure 11C), —J T, FGC-Pt
e 5. 24 FEIAIZ BT D IEBLADIEZRICI 1T 5 Pt &iX, AT F7F 0D 03-0.7 5 THY ., K
WZ EMHSMNE 572 (Fp <0.05, *#p < 0.01; Figure 11C), & 512, (5, T %) Hid.
(S5 B ig) 2R < £ TOREIZIB W T, FGC-Pt DA E > 7= (Table2), Z L5 OFEE»
5. FGC-Pt NV AT T F v L0 HAHMHNIERA~ERE LT W E0RB ST,

F&RIEH OB BT, BEA~D Pt OEERIKFT DL ENMLNTND %, 5T, ¥
¥ ATRRAINCT AT T F o & fGENE G U CTERRN AR 238l L2 R8Tl #&5-1% 24-72 FFfH
DO, BIZHB N THONEEE LV HmWv PREDMREF SN RSP RSN TND Y, £2ZT,
FGC-Pt ¢ 5- 24 Wifilds K OV 48 REfEI# OB IZI51T D Pt & LLk 3 5 & &5 24 FEE D 48 BF
M2 T 32%D Pt BWSAE EICHD LTz (*p<0.05; Figure 11B), & 512, FGC-PtlE, ¥ &
7T F K0 bR G 24 Bl OB EA~D Pt LR EIMEVY (*p<0.05; Figure 11C), Z 4L 5 Difif R
226, FGC-Pt NENBICRFr ST, Bl o8t =i s 2 & 23RS 4L, FGC-PLIZT AT T F
TE LB DB gA~D Pt EREIC L 2 BHEME 2 0T & 5 ARt RR S L7z,
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FGC-Pt 23 5-1% 24 FERTRE L 72 FE AU TN ~D Pt EFREMEIMEWEE S D | M2 T FGC-
Pt IZHFHNCIV IAEN DN ZEDORITMONOHE T Vo AR —F =2 X o> THH S, 24 IRffH]
Rf i C Pt AR EDMRWIER Th o 7 vlgeltE, E7213MKICIB VT GLUTL 2 flifaiN~DEL Y
IABLSNNOKELZ T LT HARMERBZ biILD, T2 T, BEDHREMETHST2GE, E0 XD
TR R CAE RS 103 FGC-Pt DLV IAZIZBIG- L TWA D EELE LT,

FGC-Pt L[FERIC, VAT T F 04 XY U 7T F 3 GH7ITA~O Pt EREENME <, TR
RBFIEA~D PEMBENRER N ERAHNTND 0, 512, Zhb 2 DOASREANT, A
BhFHL N T AR—=F—D 1 DThD OCT2 %A L TR ITALIRAME PN R AL N~
SENDN. RHE BRI AFAET D H/ A F 4 F T AR—%— (MATE)2-K |2k 0, 4%
PV T ITFNER RN SHEH &S — 5T, VAT T F 2 iE MATE2-K %4> L Tk
SNV, ZIUCED, YRS TFAIA XYY T T F U L AR TEEA~D Pt OFERENE LR
T, BEERHBLLLTWEBZ N TS 2 X512, B K OCT1, OCT2 3 LT OCT3
EENENIBL ST Ma 2 - 72 EIc BT, a2y b — L Ofifa & T, BIsIC R B
%D OCT2 ICLSTUVAT TF U eAFH I TITF ATk I ND Z LR, i < 5%
BT 5 OCTL IZR W v AT TFUn, %< DIF#HIZHELT 2 OCT3 Ik A%H ) 75
FUMN.0CT2 LV HZNENEEL L TUIMEW @@t I s 2 & b ME I Tund 253, £7-,
<~ 7 ADZICEME 78 < MIEANBIFIIZ 1L Octl @ mRNA 1ZIE & A ERBET . Oct2 & Oct3 O
mRNA LU 30D TIRWZ E R LN ST D M, LD > T, ZILH OHIEN S OCT2
2O LTl S5 BRI ORN~OBITEN DN LICEAN S LB X 72,

Z Z T, FGC-Pt AT HMN~D PtEBEOIKR S, HESCEBA~O PtEMEOR S, VAT
TF 2 EITRR Y B S Pt R SN DRSS FGC-Pt X GLUT 721 Tl <, X% U
T F AKERI LTINS~ OB AT & RS~ O P OB G- L TV D TREME S B 2 72
T7ebb, OCT 2 LTl ~DELY A & MATE2-K |2 & 2 Bligin b OPEH#E DR 5%
EZ TS, ZNETIC, GLUTB LV OCT D2 D F T v AR—F—DHEE L L THES
NI BHERE B8R ofnd 5 B, k- T. FGC-Pt & GLUT IZ7EH L CHRAIRREF L7-{b&m T
IXH 52, GLUT 7217 T/ < OCT OREEIZ 20155 LB X 1=, ZOH%A, ARz FGC-
Pt DIKNGAT DT —H 1%, FGC-Pt ~D 2D kT v AR —Z —DEHEDES N E | g
i N7 U AR—HZ —ORIBOENDHITEDINTERTHLARRERZ X LD,

—HT, ZNHDOEZIEHL TTH, BONTRREBMORENSERLE-FEHOHRTH
V. GLUT X° OCT %41 L7z Ml ~DHL Y ALK O BRI IR IRFEC T A Y 7 4 — L DFFEIC
LESTELT, ZTNHIZOWTHRIAT S Z LIS KOETH D,
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Figure 11. In vivo biodistribution of FGC-Pt and cisplatin. (A) Biodistribution of FGC-Pt in healthy mice

at 24 h after administration. Data are expressed as mean = SD (n = 6). (B) Biodistribution in A549 cell-

bearing mice at 24 and 48 h post-injection of FGC-Pt. (C) Comparison of biodistribution in A549 cell-

bearing mice 24 h post-injection of FGC-Pt and cisplatin. Data are expressed as mean + SD (n = 4). The

statistical significance of the difference among groups was determined by Student’s t-test. (Significance:

*p <0.05, **p <0.01, ns: not significant)
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure 3

Table 2. The ratio of platinum concentration in tumors to other major organs (muscle, bone, blood, liver,

and kidney) at 24 and 48 h post-injection of FGC-Pt and 24 h post-injection of cisplatin in A549 cell-

bearing mice.

Value of the ratio

Tumor/Muscle | Tumor/Bone | Tumor/Blood | Tumor/Liver | Tumor/Kidney
FGC-Pt(24h) | 3.64 2.93 11.07 0.50 0.29
FGC-Pt (48 h) | 4.09 3.03 14.37 0.59 0.42
cisplatin (24 h) | 2.72 1.41 4.10 0.42 0.29

Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Table 2
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6. AS49 ML TBMEET L~ X &M L7z FGC-Pt DHFESEZIR O M

FGC-Pt OHUEEN R A TR D720, AS49 Ml e TRMEET /L~ A2 1, 8, 15, 22 HHIZ
AR B AR P EEE) (80 uL/kg). FGC-Pt (2.7 mg of Pt/kg). A7 F > (2.7 mg of Pt/kg) % JEi
AR G- L, 30 HEOEGREZRIES 2 2 & THIESEDRICOWCRHME L7z, & 512, RE,
BRI HOWTEHAL B R OESAL O FIREZBIZE L TR a7k (0, IEF. 1; &R, 2; R
HEEI)THZEICEY, FGC-Pt BX OV AT T F o DEE~D IOV T L7z, v A
7T F 0, B FOIRFETIXR BRI O OICKEORIK E & HICEE SN, v 7 ADE
BRCIXZOHFEFTEATERWY, LR > T, AFFETIE, TELETHARTHERN I TV D%
RIS 572012, Ttk a5 & 2 3TN m WS TIEd 208, BEIRNE G- 2 85 51k
ELTEIRL,

1RIE 30 H HORES Y A A& Lz & Z A FGC-Pt & E5HEE VAT T F U FKGREO R AE
B A R BT (FGC-Pt; 451 £ 97 mm®, ' A7 ZF ;403 £ 179 mm®),  [RIEE D JEEEHE
TEINHIN A 7R L= (Figure 12A), & 512, Tukey DX ELEMEIC LV . IR HER S h
e, 2V 2 DOREOEE Y A RIXRHREEIZXT LT FGC-Pt HEHRETIX 0.7 5, VA TST7F
BEHETIL 0.6 f5ORESITHY , HHEE & Ml U CIEGHEAMEIE M 2~ L7 (Figure 12A),
Flo VAT TF R ERHIFGC-Pt EGREL W H 4 [RIH (BEERR22 HH) OREHZICEEE R
EWERED &R Uiz, ZAud, TBRERY A OREZ EICEH LIAREZEENCHALNTH Y,
ZNEIFGC-Pt T HRETIT+4.5%, VAT T F U EGHETIE—8.7%DE LR S, v A
T F oG RETIIRBICEERD L72DICkt L, FGC-Pt # 5-H Tidie LAKEMHML T
(Figure 12B), S B2, BEEEOEL AR T D L, VAT T F U BERETIE FGC-Pt B G-HEICLE
N R ORBMEA AR S, JVEL O~ T A TERRIELA R LIZ (Figure 12C), ¥ A2~
7 F UBERETIE, FGC-Pt & 5L L 0 IR R MEN TV D~ 7 ANL < AL b i (Figure
12D and 12E), {EHEMLOBEFEREZ A2 TL LIERER T, Aa 7D 2 23T~ 7 ANRED
-7 (Figure 13), & B2, Tl & B3V T, FBRE TRICHK T 2KE Y 720 Dz E & (g/g)
FREHLKELZE ZA, HIBIZIZAEEZEITEOD, BIRICIIEEENMR I (*p < 0.05;
Figure 12G and 12H), FGC-Pt 58 L bR CU AT T F VB ERETIL, BlE~ERENE T, IE
HEHBEOR FZEN 2 ERRBINT, X, MASMORR TR AT TF b
FGC-Pt DEgin> & O Pt OPEHHEE DEN &2 Sk L2 R Tl nEEZ b D,

VL EDOFER DS FGC-Pt 1XT AT T F N A~MER A~ OB Z BT 5 28, [R5 O JEig s
WD R A2 T HFLED ThH D Z LRSIz,

CITUHEIES2E-2ICB VT FEGC-PTY AT TF L0 BIRWHIIREEM: 2 7R) LIz D%t
L. VAT TF U LRIFEOTIEG R 2R LTcDh, BAEZELE LI,

9. FGC-Pt %l > 7= AR ME O FEAME>HIAE N~ Pt BV SAZEBRICBI LTl % 1 i 2
fi-2,3 T, i L7z E-MEM BHIPICE EN D 7V a— R RENERICEEE 52728 27,
L2>L, 2 E-MEM o> 70 o — 2 PEEE (5.5 mM) 1%, b hofid 7L o — X3 E 100
mg/dL IZFHY L, [EFEHEANOEME TH D, @212, B-MEM B oo 7L a2 — R PR FE (5.5 mM)
It PO P ARE LEiHEiR S L TREARBETH D05, MWTZEARE X VI35 izmn
BETH- 72720, MIEMERMEIZB W T FGC-PIZY AT T F v L0 L @mENMEWEERIC R -
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TeeFBEx T, Flo, 81 FE 2 #i-4 128V, FGC-Pt D IAEH TOLFAEE DL EMRIT S AT
TFUIDHBENI EARENT, TRH2ODFERE, VAT TF L L7Z FGC-Pt OfE
Tr~ DR R EFEIE D E & WS 7o BB OBERNEZR D | BB TH o720 LILRWA,
FGC-Pt &V AT T F L OBERIZIEEE~D Pt OBV IAHBENFEREEIZ/R Y, FGC-Pt £ A
T F AIREOTESE R AR LT e E 2T,

—J T, B 1 ESE 2 Hi-5 128V T, FGC-PtIL, MGLADIELRN S O PtJEHIZ L 0 HE, =
51T, FGC-Pt ZE RN G- L. 24 BFfE3 KO 48 FEfI# OB\ T, Pt BICH B 270N A
S, BEERGE & & B2 Pt BN LTz, FGC-Pt & VAT T F v RN G- L 24 BFRETRGHE
L7z T LA Ofifias |2 31T 5 Pt &1, FGC-Pt O MRV, Z4uH 3 DOFERNDL, &
A 7T F & FGC-Pt i35 L7z Pt &23(F U, b L7 v EE~0 Pt EREITITAE R
ZEDNVIE  [ASE OPUEEZN R A2 FEHE L7223, Ofgas CId Pt B EICENAE Uz iod . HUlEERh
ROFHMIFIC T AT T F B GHET FGC-Pt & GREL W EB~OFEENE LT EE X2, Lo
T, FGC-Pt D KIME B AR ET HMEIXH 503, FGC-Pt % 5-OF%, HUlEE R IR TG L
72 2. 7mgof Ptkg LA E~C P HEEAMEETHZ EIFARETH DL EELA LN, TOHEIR, 674
DIRFI R Om ERFFTX 5,
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Figure 12. In vivo antitumor effect of FGC-Pt in A549 cell-bearing mice.

Mice were randomly divided into three groups: saline group (n = 6), FGC-Pt group (n = 6), and cisplatin
group (n = 6). They were treated on days 1, 8, 15, and 22 with saline, FGC-Pt (2.7 mg of Pt/kg), or cisplatin
(2.7 mg of Pt/kg) via intravenous injection. (A) Tumor growth over time in A549 cell-bearing mice treated
with saline, FGC-Pt, or cisplatin. (B) Toxicity assessment of saline, FGC-Pt, and cisplatin by monitoring
body weight and calculation of body weight change (%) in A549 cell-bearing mice. (C) Toxicity assessment
of saline, FGC-Pt, and cisplatin by monitoring food intake (g) in A549 cell-bearing mice. (D)(E)
Comparison of FGC-Pt and cisplatin injection site photos of day 23. D; FGC-Pt, E; cisplatin. (F)(G)
Comparison of liver weight and kidney weight per body weight at the end of the experiment in the cisplatin
and FGC-Pt groups. F; liver weight per body weight. G; kidney weight per body.

Data are expressed as mean or mean = SD (n = 6). The statistical significance of differences among groups

was determined by Tukey’s test. The statistical significance of the difference among groups was determined
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by Student’s t-test. (Significance: *p < 0.05, ns: not significant)
Omokawa M, et al. ACS Omega. 2024, 9, 879-886. Figure 4 % 4%

A day 2 B day 9
s 2] o 27 o000
2 2
s 5
R COOE0T 000008 0000 £ 4] 000000 00000 PP
$ 5
2 Q
o 1
5
0 - 0 ®
saline FGC-Pt cisplatin saline FGC-Pt cisplatin
C day 16 D day 23
o 21 oo o 21 ooseee
c c
9 S
B B
2 2
£ 1 000000 00eeee o0 £ 1
8 8
2 g
o (=]
Q Q
w 1]
0 O 0l— - —ocsttes— ——
saline FGC-Pt cisplatin saline FGC-Pt cisplatin

Figure 13. Clinical severity score of injection site on the day after administration (days 2, 9, 16, and 23).

Score 0; normal, 1; some redness at margins, 2; redness and swelling
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FIE NE

ARETIE, DAMEN IV a—2 %% WViATeZ &, B O ['FIFDG OFpEZ2FIH L7- 3
KPR OIS 2 % 2. B8R & 2-fluorinated 2-deoxyglucoside % & & X7 FGC-Pt Z %5t L&
B U7z RIS, FGC-Pt 13 240 & O FEHIBHTE DOHRME 23 Sk S V72 23 ATEIREE & L Co etk & A
T HETT 5729, invitro 33 X WV in vivo IZBW T, BAMIECHRAET L~ T A&~ T
M EEE, RPN RE, 3 K OISR R ORI 2 i L, LA FORREG7,

1. HeLa fifnds XY AS49 flfn 2 U 7=t O F 25, FGC-PtIZv A7 7F L0 ¢
FIO M IR DS FGC-Pt MR R R 2 G TE 2 R 2 ERA LN L oz, &5
(2. GLUT1 Z It L7 ~DEL Y A D FEah BB e 5.2 5 2 L DV RIE ST,

2. FGC-Pt JL#L L 7= HeLa ffald Pt 25HIIEAIZEV IAE N TV D Z & DNER T 7=,

3. U ARMAEFIZBIT 2L FEE DL EMEOR S . FGC-Pt (X AT ZF 0 L0 & 2=
NELSEZETHY, HIRNEGZOIM TN HEHE~OBITRRETIIT AT TIF L0 A
H7ZLmEni-,

4. EE~ T A Zflio 72 FGC-Pt ORNIAT ORI TIE, AFlE, Bl Ty Pt DR HERE S
AIZ3 . TR . BA~EWERIZAAE T2 U 271 3HRW 2 L VR S vz,

5. A549 MR FRAHE T /L~ U R &Af o 7o RN 534 ORI T, FGC-Pt I3MEEIZ 35\ T
T 52 EDRENT, FGC-Pt & ¥ A7 5 F L DREIRN B 24 B DR O Lk )
5. FGC-Pt IV AT T F o L0 bAERINCIEBICER LT NI ER S, 61T,
FGC-PtIZT AT 7 F TR FDHILD Pt&EFEIC L 2B E#MEZ [BIEEC & 2 AREMED RIZ S 1
7o

6. AS49 R TRAEE T L~ AW -SSR O RN S FGC-PtIZ T AT T F
K0 BRSO FEIMEN S, JHREE & T2 & VR T T T b [R5 0D P HE B P )
M2~ L7z,

ARFETIX, FGC-Pt OFIIN~DEL Y A B BERE D E B /2RAEC b 7 AR — X —OFRFEICIE
BEoTELT., TNHICHOWTHIAT L Z ENRESHOMETIIH 555, UL EOFENS . FGC-
PIZAZARY v 7 N7y B T EFM LI EGEN TOMEMES, Bl 50 Pt OHHIZ L 5
BEAERTE D Z LR SN D HUESGIE L UTHIHTE 2 rIaeME2 fLH iz,
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H2E P EREARNER 5 &ADSEEK (V'PUFGC-PY) DBI%E

H1E S

7] CALRRIL SOOI D8 AT - Th . A@RIERIOIRFNRITITMEANER LT 5720, 10RO
Btz BT 729012, A&REAIORYEREZ TR T 2LENDH D, 207, BEEMESE
DM OIEEHZISIT 5 Pt IRE 2 IEREN, EEMICHIET 2 FIEORENRRD LN TWD, Zh
£ TIT, BEE AR RNEOE X B (XRF) iE2HWT, Y AT T F o 2a0BEmo A4
RO~ U A0 MIBIT DHMEA~OEY A SASCENHEIZ DV T < OBFEATHILT
T30, L Lo, BUEE T L Z A, FilllEHE L U CHRBEREICH 5 HHlo pasiikic
DUNT, B D2 I1T 5 Pt DIRNGA & 59 D ME— D FIEIE, AR E W HIETH Y |
TR 23D AR BRI 72 AT IIATAE L 72\,

ZIT, Ho~<A A=V 7N EFA LT, 28 Olggs-omik~o Pt OHERE 2RI -
ERANOIHMZIRIITBEF T2 Z L 2 B LT, 5 1 B THFE L7- FGC-Pt ORI v~ f
TR C & 2 P 4 238N U 7= it 'Pt A5k FGC-Pt (["'PtJFGC-Pt) D BR%E % FHE L
77

Lo, H2ETIE, ETITHGTE Pt DREEE . BN YE FGC-Pt (['PIFGC-Pt) D& AkiE%E
st L7z, e T [P'PIFGC-Pt 3 X O FGC-Pt D~ o7 A2 B T DA T — & % &Rl
I[ZHd 5 2 & T [Y'PFGC-Pt A3 FGC-Pt DM B RBRFIEZ BIf CE DT v~ A A—P v 7
7a—7 & U CHIHATEED & MRGIE LT,
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F2H EREEBE
1. [“'Pt]JFGC-Pt (method A) D¥EHL L 54T

ARFZE CHLE U7z VP BURRE MK < L 15 D AL7z YIPt R A1 Radio-HPLC (2 L > Tha
T&ERWIZH, UV i (220 nm) % AW T HPLC 98T 247 7=,

[Y'PtIFGC-Pt 13572 % 2 DD ik (AL (LA, MethodA & #Kit 7 %), BiL (BLT, Method B
EEFET D)) THONT-, Method A 1%, FGC-Pt {ZINELRIC L 056712 BE L.
92Pt(n,2n)"'Pt BZ LS IZ &0 [PTPYFGC-Pt 4T 2 715 TdH 5 (Figure 14)*, Method A 12 K -
TH BN [P'PFGC-Pt (% [''PtJFGC-Pt (method A) & EFE L7z, F£7-. ["'PtJFGC-Pt (method A)
DE/LEMEIE 115 MBg/mol Th - 7=,

K 8% OFEL %2 Radio-TLC T L7z & Z A FGC-Pt (Rf=0.75) L[R—DAKR > b (Rf=0.73)
DBIZ STz (Figure 15), — 5T, L U720 SAHEIZ IS T [P'PJFGC-Pt (method A) |
HPLC IZ X AW EZIT 72 00 b T, WL DD ARy R Radio-TLC 43 Hr THERR 4
7 (Figure 15), F7=. FERDEAT HPLC 08 L7-fER. ['PIFGC-Pt D{RFFIFH] (RT) (6.6 57)
IZ FGC-Pt @ RT (6.5 47) & —# L7z (Figure 16), L7z > T, 2 DODO0HfERNL, [Y'PFGC-
Pt N ELNT-Z ENGEA ST,

L7>L. Radio-TLC Z3HT DFEE D5 . method A TITHFRZICHIT 5V TS RNl H3 5% -
TLEIZENMETHY | HO5N['PIFGC-Pt OFEITEWFERTH - 72 (FHLFaoH
FE 2 61.7%), AHiHBACTZIRIKE LT, FGC-Pt (IHWTR/LF— (10 MeV) &R OHMETT
EHERS SN 7272, FGC-Pt T D= RAF—ITMif 2 HivT, L CTLE -7 mlRetk %
Ez 7, £ LT, HPLC T OFER. ['PFGC-Pt [T —D ' — 7 ZoR L7223, i ORE1E N
[“PtIFGC-Pt EFALL L CTH D | [P'PIFGC-Pt & R DO — 7 BEIz> TWe e&FL LT, L
Mo T, AlEFEH L7 HPLC gt O TIEDBE RS R0 Th O . 53 fRA R 23K % 07k
WZIRA L, Al & Lo ARy MZBLTZ &% 2 55 (Figure 15),

X > T.method A % 7= ["'Pt]IFGC-Pt DRLEIIRIEETH W B ThH 553, mHiE O['PtIFGC-
Pt 2155 Z LITREECTHH Z LB LN E R ST,
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-2-fluoro-a-D-glucopyranoside [*'PtIFGC-Pt

Figure 14. Two different methods for obtaining [!*'Pt]JFGC-Pt. [!*'Pt]JFGC-Pt (method A) was obtained by
irradiating FGC-Pt with accelerator neutrons. ['"'PtJFGC-Pt (method B) was synthesized using
[1TPt]K,PtCls, which was obtained by irradiating K,PtCls with accelerator neutrons.

Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 1 % {2
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Solvent front Q

Origin O =

Figure 15. Radio- TLC analysis of ['*'Pt]JFGC-Pt (method A). The corner spots (triangles) and origin spot
(square) in the TLC image are markers. ['*'Pt]JFGC-Pt (method A) after purification by HPLC: Rf = 0.73,
radiochemical purity; 61.7%.

Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 2 % &
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Figure 16. Comparison of HPLC analysis between [*'Pt]JFGC-Pt (method A) and FGC-Pt using Sugar-D
column. D ["'PtJFGC-Pt (method A); RT = 6.6 min. @ FGC-Pt; RT = 6.5 min. UV wavelength: 220 nm.
Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 3
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2. [“'Pt]FGC-Pt (method B) DE & BT

Method B 1%, MEEERIC L0 & SN2 HMEFZ2FH L7z P2Pt(n,2n) Pt Z ST £ D KoPtCly 7>
5 HE X7z [P'PKLPICL % & FGC-Pt OB 1 TH 5 1,3-diamino-2-propyl-2-deoxy-2-fluoro-a-
D-glucopyranoside % iz &8 T, ['PtIFGC-Pt 5 KT 5 J71E£TodH % (Figure 14), Method B IZ X
> T BT [P'PIFGC-Pt IE ["'Pt]JFGC-Pt (method B) & & L7z, [""'PtJFGC-Pt (method B) |
BRI R 145 £ 7.3% (n = 6) THLNTZ, F72. [“'PtJFGC-Pt (method B) D /LiEMIL
["'PtJFGC-Pt (method A) & [FIFRFEETH U | 119 MBg/mol THh 7,

WeST U T2 T SRR IZ 36DV T BUSEE Y %2 HPLC CTRRL L 72 O #EHZ 2\ T Radio-TLC
I EAToT- & Z A, FGC-Pt(Rf=0.75) & [A—DBMRZ: AR~ MRf=0.73) 235 547 (Figure
17), F7=. [FEEEOSAMECHPLC 7981 L7725 5%, RT (6.7 43)i% FGC-Pt ® RT (6.5 %)) & —#K L7-
(Figure 18),

LLE 2 5O HHER 25 ['PIFGC-Pt (method B) 1E['*'PtJFGC-Pt (method A) £ ¥ & il
(B EFRORIE - 93.8%) THOLILD Z L3050 | method B I% method A & bbie U CREMEZR )7
ETIEH D0, PPHEREZ G202 LTV D Z LRSS,

Solvent front EAS

Origin —D—ﬂ——

Figure 17. Radio-TLC analysis of ['°'Pt{]JFGC-Pt (method B). The corner spots (triangles) and origin spot
(square) in the TLC image are markers. ['°'PtJFGC-Pt (method B) after purification by HPLC: Rf = 0.73,
radiochemical purity; 93.8%.

Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 4 % &
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Figure 18. Comparison of HPLC analysis between [!*'Pt]JFGC-Pt (method B) and FGC-Pt using Sugar-D
column. D ["'PtJFGC-Pt (method B); RT = 6.7 min 2 FGC-Pt; RT = 6.5 min. UV wavelength: 220 nm.

Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 5
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3. R~ RZEKITF D FGC-Pt & ['PtIFGC-Pt DRPN43H D Lok

FGC-Pt & ["'Pt{IFGC-Pt DRIy Ai OB EMEIZ S W TR 95 72, FGC-Pt & [''Pt]JFGC-Pt
(Method B)Z = 1L Z MU RBEFIRIN G- L | 24 RFEITR ICHH U7~ & 200 13 s (el (O,
Jiti BN, M. AR B, IR, H. DG, K. ITIR. IR (280 D PR (%ID/g) % ICP-
MS T, “Pt IHEBIRIEA T o~ T o X —IC LV EE LT L, TORE, FGC-Pt &
[“PtIFGC-Pt (3¢ 5- 24 REffl #2128\ T, iFiE (["'P{]JFGC-Pt : 1.5+0.2%ID/g. FGC-Pt:2.1+0.6%
ID/g) &g ([''PtJFGC-Pt : 1.7£0.1%ID/g, FGC-Pt : 2.2+0.3%ID/g) ~D @\ VEFE R S
7= oz, RIEFRBEDIRN AR 2 7x L7= (Figure 19A and 19B), < L C. A BT~ OEESH
IZE . & 13 gl D Pt B (%ID/g by ICP-MS) & Pt JRSHEIZE (%ID/g by gamma
counter) & ORENTEWAEBME (1=0.92, p<0.0001; Figure 20) 23i8H b7z, & - T, [Y'Pt{JFGC-Pt
IXFGC-Pt DEREZFIH CE LN ~A A=V 77 —T7 L LTCOMEREZAT 52 LAVR
X7,

— T, AENT PPt ORGERIZIRAN S Y EBLTE R o7, HEOMNANZ A LARA
k&R L R RAN AR T — X 155 2 LT, MBI 2 T 5 Z ENKLEEE X
bivd, 4%, PPt OREEN IR TEZHGAIL. L TWnELWnEE X TN D,
F72, AT SN[ PUFGC-P T /VIEIENME A o 7280, 1 IEY 72 0 IS 53 5 ik e
BAWRT L0, BETL2ELVEZESCTULERbO T, 20D, vV AL L
[“'PtJFGC-Pt @ Pt E/LH:1% FGC-Pt @ Pt E/L DK 6.8 {5 T - 722, AWFZE THAT L 7ZF /L&
DZZDFHFHN TIXARNSAAITHED & - 7o, 5% [P'PIFGC-Pt DE/WEMED M A4 B L T,
FIENEZ F8 5 72O D V1Pt OBGETER PPt IR OB RS ORF b LE ThH 5,

INETIZ, B MIBWTH Y~ AT L VIPLIERESNTZV AT T F o affioto v~ iiA
A= U T OBFNRHEZNTND 3, LR > T, PPt LI BV R X — %2R T
EOHHEELZHNTH YA A=V T HERT D EIXEBRAREEEZ LN, T~
FRA A= THEAfT & OIPt BERRAR Z > TR DALl T — 2 006 REREVIZITETHL A &gk (A
DENGACET DIEREFE DN D FTREMEDN S D, Z O, Bkl B sk OIS g
MATELEZEAOND, EHIT FILWESEANEZICHEN TE 20 E )2l L, £nE
NOBFICEO) &G BEEHE L, Pt NEETHZ L TELLZEMENELLEHMEZ THIT S Z
ENARRIZ /R D EHIFFTE B,
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Figure 19. Biodistribution of FGC-Pt and [""'Pt{]JFGC-Pt in healthy mice at 24 h post-injection. (A)
Platinum concentration (expressed as % injected dose/g tissue; %ID/g by ICP-MS) in organs at 24 h post-
injection of FGC-Pt. (B) ''Pt radioactivity concentration (expressed as % injected dose/g tissue; %ID/g by
gamma counter) in organs at 24 h post-injection of ['*'Pt]JFGC-Pt. Data are expressed as mean = SD (n =
6).

Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 6 % (A
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%ID/g by gamma counter
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Figure 20. Spearman’s correlation analysis between platinum concentration (%ID/g by ICP-MS) and "°'Pt
radioactivity concentration (%ID/g by gamma counter) in 13 organs. The r value represents Spearman's

rank correlation coefficients.
Omokawa M, et al. Bioorg. Med. Chem. 2024, 97, 117557. Figure 7 % &
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FIHE NE

AREE T, [YPFGC-Pt 24557200 2 DO LWFEE#/R LTZ, £ LT, [“'PtJFGC-Pt 73
o= A A=V 7T a—7 L LCHHAMTRENERGET 5720, 5572 PtJFGC-Pt &
FGC-Pt DR O B SV TR 247V, LT OfE R 214572,

1. Method A X, FGC-Pt IZMIEEARIZ K - TH DAL 12 BEHIST L, Y2Pt(n,2n)"'Pt &£ )i
12 & D [Y'PIFGC-Pt % Hilid&4 5 7 TH D, Method B 1%, _EFLD J71E T PtIK,PtCly % i
L. ZOE[Y'PIFGC-Pt # &k T 5 HETH S, FEF & LT, method A & Fh~<"T method B
2 X0 @R D [TPFGC-Pt 235 H AL, E/WIEMEIZZE 4 115 MBg/mol, 119 MBg/mol C
HoT,

2. (A~ RIBITDIENSHEZFTMLTZE Z A, FGC-Pt B L O['PIEGC-Pt Z TN FNE
FRIRN G- L, 24 BRI L7 13 B@2s 0 Pt (%ID/gby ICP-MS) & "'Pt b HEE
J£ (%ID/g by gamma counter) DT, & WAHBIMEDSBIEE ST,

LUEDRERN G B/EIED ] E7g £ PPt OREEIESS Pt AR O & BE IS UGS O R 3%

B, [P'PIFGC-Pt 1% FGC-Pt OMMENRERE: 2 B CE DN ~fA A—D v T T u—T L
L CHRIHCTE B afgetns A &z,
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wIE
ABFFETIE, FEERrERIEIC R, LIEUIERER 2 b 72 53 AeR BRI OREZ AR 5720,
JREIZ R SR 72 AR R & D IR IR A H 48 L7 A bs R OB IC D T 2 & & LT,

51 BT, EAIPIROEM E LT, NAMRIZKIT VAT VTR EZFIHL, 61T
[BFIFDG OFETH LA X ARV v 7 v T v B T ZFIHT D722, AR & 2-fluorinated 2-
deoxyglucoside Z & S B 72 Fr#lbiEss I &ADEEHE (FGC-Pt) ZakEt L7z,

1L L ®IZ, 1,3,4,6-tetra-O-acetyl-B-D-mannopyranose % 785 LT, 42 8 T2 T FGC-Pt &
% L7= (FGC-Pt DFRILEE : 11%, FGC-Pt ORI : 96%), LD M TIiX, HeLa AHfEIZF\
T, FGC-Pt [ZT AT T F 1 & [ARRICIRER AT 2 BMIBTE 2 R LTy, VAT T F L0
3Vl FENE T o 7o, — 5T, GLUT1 OFBLENS R72 5 HeLa Aifuds K OV AS49 MfRIZ 1T 5
AR EENEIX GLUT1 OFBLEZ KB L7255 & 72 U | FGC-Pt @ GLUT1 %41 L 7c AR ~DHEL Y
IABDN . BRI RN B2 5.2 5 Z LR STz, £7-. FGC-Pt AABMALIC 3517 2 AL
Pt UV IAB BNV AT T F AEHINE X 0 D72 DR DG ALz Ay, FGC-Pt LB U 7- el
Pt SAAENICE D IAE N TWD Z EDRFER TE 72, ZORERIE, & 1 &5 2 §i-2 I28B VT FGC-
Pt DNAIRIN ANV IAFEN TEMEZ R LICHERZ T T500EE 615, ~ U RAMIEFICE
I} 5 FGC-Pt DL EVEEFIM L7z & Z A, FGC-Pt O3 2 BT 5 = &2V L, 1 i
FIZBIT LV AT TF O 0.9 Kl “ O 25 THLH Z b, MiEF TiX FGC-Pt (33
AT TF I B REALAEE 2R L TR Y. BIRNE 5% oM s S~ OB TR
TEIATIF ULV EAHTHDL Z ENmB I, /B~ R85 FGC-Pt D5 24
R 1% DRI ST 2 A T, AT, B CTav PEER R HER SN - —5 T, GLUTI 28 &3,
LTWDZERHMBINDMN O TIHELS . IA~RBIERRET 5 U 27 13BN &R I T,
AS549 HIfA R TRAEE T /L~ 7 A & A o To RN 5340 OFHE Tl FGC-Pt D RFFIRN T 541230
T, JEEN D O Pt OPEH MU ONESS & el L CEL . Pt MEB T LTV D Z EvRE,
BT A AZRY 7 F 7y BV ITREAELTWAZ EREX LN, FGC-Pt &L AT
F v DRFENRNE G 24 FERIZ IS 1T DKW DO HE NS FGC-P XS A7 T F 2 L0 S A%
BTG LT W LR S NTe, E7o. FGC-Pt 85 L7142, 24 FF 5 48 FFfEIC
N TEIBIZB W T Pt EOFERBONRSH 5 Z L0 FGC-PIT U AT T F 2 LR L T 5 24
IR 1% DB i~ Pt ERBEIMENWZ LD, VAT TF T MBS EE~D Pt EEIC &
% R EME & [ABEC & 2 ATREMEDSRIR & 4072, FGC-Pt 23 % 5-1% 24 BEEIRGHE L 72 B s TN~ Pt
LRI WE RS IV T FGC-PHZFEINCE VAT N 578, D%, T VAR —
Z—Z X PR &, 24 BRI C Pt B EDMERWER TH - - mTREME. £ 7-1% GLUTI 241
FHRUMPN ~DH Y A LIS OB 4 £ &3 2 IREMEA 25 2 . FGC-Pt IL GLUT (211 H L THEHIRR
FHLIALEM TIEH D03, GLUT 7217 T72< OCT OHEEIZ/2 > TW D AEEMEN B D EHEZR L T=,
—745C. FGC-Pt OFBINEL Y AT DFEMM 72 A 1 = X DZHOWTIE, 5 1 35 2 #i-3,5 THEL L
oY UL TV 7R AR U7 SR B OIS <° OCT %1 L 7= Ml ~DHL Y A k%
EHTEDIIOVTOEHEMRRIFCIIREZEES>TELP, ZALIISHORFFETH S,
AS549 M TRAEET L~ U R M UGS R OFE Tk, MR 1 X, (KEEFE,
BEH R [EEEAL O K FIRRE, KRB Y- 0 O E RO LEN D, FGC-Pt (T ATTF LD
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b EARA~OFEEITRN DS, KRB L i 2 & o A7 T F 2 & [R5 O g sE I filE m 2 o= 4
LG THL Z LB BINE R 5T,

F2ETIE, Hor~A A=V 7HIFERA LT, 28 OOk~ Pt DR % fREF
1, EEMDNOIERFEMIBIIT 5 Z L2 B LT, HE Pt #7% FGC-Pt ([''Pt]JFGC-Pt) @
BRZE A B L. btk 'Pt o fliEER X O'PFGC-Pt DA RIEDOHE #1T-7-, &5,
["'Pt]JFGC-Pt 5 J N FGC-Pt DIENGART — & & B &I 325 Z & T, [“'PFGC-Pt 28
~RA A=V 7T a—T L UCHIATREN & WGE L7z,

['PIFGC-Pt 13 2 DD A2 5 51T 72, Method A 1E, FGC-Pt [N ZRZ &k » THE LT
P2 EREIRE L, 92Pt(n,2n)"'Pt &% K 0 [P'PFGC-Pt & H5&9- 2 51k TH 5, Method B
X, EFEOHIET KoPtCly 7> H['PKLPCL & 83 U, el C FGC-Pt OENL - & SIS S 1T,
[“'PtIFGC-Pt 2 A kT 5 i1 TH D, Method A 1 X O method B 12 L » THE S 17 [*'PtJFGC-Pt
DOFEMEMEIL, ZNEH 115 MBg/mol, 119 MBg/mol C& - 7=, Radio TLC 43#7<° HPLC %34T ™
FEEN 5 method A 1X["'PIFGC-Pt % 8UiE4 5 IZIX RS 72 HETIEH 508, g oY 7 iz
BONTH A FE>TLE D 2D, PPt fEkiEE LTUIAMETH DL Z RSN, —
C. method B IZ LYV &HMEED ['PFGC-Pt 2355405 Z L3 502 E 720 | method B (& method
A XU BIEMEZTETIEH D0, PPt A ESLIDOICHE L TNWD I EDNRINTE, LiEdio
T. method B I3 L VPt ik A @SR OGRIC IS TE L LEX BND, S HIT, &
< U AT BN OFAE S, 13 iggR D Pt I (%ID/g by ICP-MS) & ''Pt JithhENE &
(%ID/g by gamma counter) DT, mWFERIMENBIZE v, FIEROEBAN M Z R LT Z LB B
NETpoT,

PLEDOFERNS, FGC-Pt iX, AX ARV v 7 b7 v B 7 EFMA LIZIEENTOMEES, B
&7 D Pt O L 2B BMEAERECTE 2 2 EAVURBR S A HUEEF E L CTORFEMEN R S
iz, EHIZ, ["'PFGC-Pt iL FGC-Pt DIEMBRERFE A BT 5 Z E M TEX D H U~ A A —
Do 7a—7E LTORRMEEAET DI ENTRBINT, Lo T, AL T L7 FKHAIBE 5k
=0 0Pt BEERIR AR L= o~ A A= P OFEIT. BNATBEE IR L5 a2k
DRIFEZEICARBRINAE 525D EE XD,
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1. General information

All reagents, solvents, and starting materials were purchased from commercial sources: Tokyo Chemical
Industry Co., Ltd. (Tokyo, Japan), Nacalai Tesque Inc. (Kyoto, Japan), and Fujifilm Wako Pure Chemical
Corporation (Osaka, Japan), and used without further purification. NMR spectra were obtained using a
Bruker Ascend 500 NMR spectrometer (Bruker, Billerica, MA, USA) and a JEOL JNM ECS-400
spectrometer (JEOL, Tokyo, Japan). 'H NMR spectra were collected at 400 or 500 MHz, and '*C NMR
spectra were collected at 125 or 100 MHz. "H NMR chemical shifts (8) are shown in parts per million (ppm)
relative to tetramethylsilane (0 ppm), which was used as the internal standard. "H NMR showed chemical
shifts based on the solvent peak (4.75 ppm) when D>O was used. The 3C NMR values were reported
relative to tetramethylsilane (0 ppm) or 3-(trimethylsilyl)propionic-2,2,3,3-ds-acid sodium salt (0 ppm),
which was used as an internal standard. Assignments were based on the analysis of coupling constants, as
well as COSY, HSQC, and HMBC spectra. LR-MS and HR-MS were obtained using an LC-MS-IT-TOF
instrument (Shimadzu, Kyoto, Japan). Chromatographic purification was performed using the EPCLC W-
Prep 2XY automated flash chromatography system (Yamazen Corp., Osaka, Japan). TLC was performed
on silica gel 60 Fas4 plates (Merck, Darmstadt, Germany) and NHo silica gel 60 F»s4 plates (Wako Pure
Chemical Industries). Platinum concentration was determined using ICP-MS (Agilent 7700X ICP-MS,
Agilent Technologies, Tokyo, Japan). Analytical HPLC was performed using a Shimadzu LD-20AD
(Shimadzu Corporation, Kyoto, Japan) fitted with a Sugar-D column (4.6 ID x150 mm) (Nacalai Tesque
Inc.) and SPD-20A (Shimadzu Corporation) UV detector. The flow rate was 0.5 ml/min, and UV absorption
was measured at 220nm. The runs were performed with liner gradients of Millipore water (A) and methanol
(B; FujifilumWako HPLC-grade): t = 0-7min, 85% B; t = 7-10 min, 85-50%, t = 10-30min, 50-10% B. All
animal care and experimental studies were performed in accordance with the guidelines and with the

approval of the Animal Investigation Committee of Kyoto Pharmaceutical University.
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2. {LEBMDOEH
1,3,4,6-Tetra-0O-acetyl-2-deoxy-2-fluoro-f-D-glucopyranose (S1).
1,3,4,6-tetra-O-acetyl-S-D-mannopyranose (1) (2.00 g, 5.74 mmol) was reacted with DAST (2.30 mL, 17.2
mmol) in 1,4-dioxane (40.0 mL) under N, atmosphere. After being stirred at 100°C for 7 min, the reaction
mixture was cooled to 0°C, and methanol (6.60 mL) was added. The reaction mixture was diluted with
chloroform and washed thrice with saturated aqueous sodium bicarbonate and brine. The organic layer was
dried over anhydrous magnesium sulfate and evaporated in vacuo. The residue was purified by silica gel
chromatography (hexane:ethyl acetate = 1:1) to obtain S1 (1.57 g, 78%). The following data are consistent
with reference®”: 'TH-NMR (400 MHz, CDCl;) 6 5.79 (dd, J=3.2, 8.2 Hz, 1H, H-1), 5.38 (dt,J=9.1, 14.2
Hz, 1H, H-3), 5.08 (t, J = 10.0 Hz, 1H, H-4), 4.46 (dt, J = 8.2, 50.8 Hz, 1H, H-2),4.31 (dd, J = 4.6, 12.8
Hz, 1H, H-6), 4.10 (dd, /= 1.8, 12.8 Hz, 1H, H-6), 3.87 (ddd, /= 1.8, 4.6, 10.0 Hz, 1H, H-5), 2.19 (s, 3H),
2.10(s, 3H), 2.09 (s, 3H), 2.05 (s, 3H). HR-MS (ESI*) m/z : 373.0900 ([M+Na]*, calcd. 373.0905). Formula:
Ci4H19FO9Na.

3,4,6-Tri-O-acetyl-2-deoxy-2-fluoro-a-D-glucopyranosyl trichloroacetimidate (2).

Compound S1 (2.77 g, 7.91 mmol) was reacted with piperidine (4.55 mL, 45.9 mmol) in THF (55.4 mL)
under N> atmosphere. The solution was stirred at 24°C for 4 h. After completing the reaction, the mixture
was poured into 1% hydrochloric acid and extracted using ethyl acetate. The organic layer was washed with
brine, dried over anhydrous sodium sulfate, and evaporated in vacuo. The crude product was purified by
silica gel chromatography (hexane: ethyl acetate = 1:1) yielding 3,4,6-tri-O-acetyl-2-deoxy-2-fluoro-D-
glucopyranose (compound S2) (2.02 g, 83%) as a mixture of o and f anomers (a3 anomer ratio = 71:29).
CCI3CN (3.60 mL, 35.5 mmol) and DBU (3.60 mL, 35.5 mmol) were added to a solution of compound S2
(1.99 g, 6.45 mmol) in CH>Cl, (40.0 mL) under N, atmosphere. The resulting solution was stirred at 24°C
for 1.5 h. The reaction was quenched with water, and the mixture was extracted with ethyl acetate. The
organic layer was washed with brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo.
The crude product was purified using silica gel chromatography (hexane:ethyl acetate = 2:1) to yield 2
(2.23 g, 76%). The following data is consistent with the reference *: "TH-NMR (400 MHz, CDCl3) § 8.81
(s, IH), 6.63 (d, J=4.1 Hz, 1H, H-1), 5.63 (dt, J=9.6, 12.4 Hz, 1H, H-3), 5.15 (t,J = 10.1 Hz, 1H, H-4),
4.75 (ddd, J=4.1,9.6,48.1 Hz, 1H, H-2), 4.10-4.30 (m, 3H, H-6 and H-5), 2.10 (s, 3H), 2.07 (s, 3H), 2.06
(s, 3H). HR-MS (ESI*) m/z: 473.9895 ([M+Na]", calcd. 473.9896). Formula: C4H;7CI3FNOsNa.

1,3-Dibromo-2-propyl 3,4,6-tri-O-acetyl-2-deoxy-2-fluoro-o-D-glucopyranoside (3)

1,3-dibromo-2-propanol (55.6 pL, 0.54 mmol) and TMSOTT (19.5 pL, 0.108 mmol) were added to a
solution of compound 2 (98.5 mg, 0.217 mmol) in CH>Cl: (2.00 mL) under Ar atmosphere. The solution
was stirred for 22 h, gradually returning to 24°C from 0°C. After completion of the reaction, the reaction
was quenched with a saturated aqueous solution of sodium bicarbonate, and the mixture was extracted with
ethyl acetate. The organic layer was washed with brine, dried over anhydrous sodium sulfate, and
evaporated in vacuo. The crude product was purified using amino silica gel chromatography (hexane:ethyl
acetate = 2:1) to yield compound 3 (97.1 mg, 88%). 'H-NMR (400 MHz, CDCI3) § 5.53 (dt, J=9.7, 11.4
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Hz, 1H, H-3), 5.22 (d,J= 4.1 Hz, 1H, H-1), 5.02 (t, J=10.1 Hz, 1H, H-4), 4.50 (ddd, J=4.1, 9.7, 49.0 Hz,
1H, H-2), 438 (ddd, J=2.3, 5.1, 10.1 Hz, 1H, H-5), 4.26 (dd, J= 5.1, 12.4 Hz, 1H, H-6), 4.13 (dd, J=2.3,
12.4 Hz, 1H, H-6), 4.04-4.07 (m, 1H, -CH(CH,Br),), 4.13 (dd, J=4.5, 11.0 Hz, 1H, -CHCH,Br), 3.72 (dd,
J=5.1,11.0 Hz, 1H, -CHCH,Br), 3.51-3.60 (m, 2H, -CHCH,Br), 2.10 (s, 3H), 2.08 (s, 3H), 2.05 (s, 3H);
13C-NMR (125 MHz, CDCLs) § 170.5 (CH;COO-), 170.0 (CHsCOO-), 169.7 (CH:COO-), 96.6 (d, J = 20.2
Hz, C-1), 86.8 (d, J= 195.8 Hz, C-2), 79.4 (-CH(CH,CH,)), 70.4 (d, J = 19.3 Hz, C-3), 68.5 (C-5), 67.8 (d,
J = 7.4 Hz, C-4), 61.7 (C-6), 32.9 (-CH(CH:Br»), 31.2 (-CH(CH,Br2), 20.7 (2C, CH;COO-), 20.6
(CH;COO-). HR-MS (ESI*) m/z: 528.9487 ([M+Na]"*, calcd. 528.9479). Formula: CsHy BraFOgNa.

1,3-Diazido-2-propyl 3,4,6-tri-O-acetyl-2-deoxy-2-fluoro-a-D-glucopyranoside (4)

A solution of compound 3 (1.71 g, 3.37 mmol) in DMF (34.0 mL) was reacted with NaNs (2.65 g, 40.5
mmol) under N> atmosphere. The resulting solution was stirred at 70°C for 6 h. The reaction was quenched
with water, and the mixture was extracted with ethyl acetate. The organic layer was washed five times with
water, dried over anhydrous magnesium sulfate, and evaporated in vacuo. The crude product was purified
using silica gel chromatography (hexane:ethyl acetate = 2:1) to yield 4 (1.34 g, 92%). '"H-NMR (400 MHz,
CDCl3) 8 5.55 (dt, J=9.6, 11.9 Hz, 1H, H-3), 5.25 (d, J=4.1 Hz, 1H, H-1), 5.03 (t, /= 10.1 Hz, 1H, H-4),
4.53 (ddd, J = 4.1, 9.6, 49.0 Hz, 1H, H-2), 4.20-4.30 (m, 2H, H-6, H-5), 4.09-4.15 (m, 1H, H-6), 3.88
(quintet, J = 6.0 Hz, 1H, -CH(CH:N3),), 3.60 (dd, J = 4.6, 12.8 Hz, 1H, -CH:N3), 3.54 (dd, J= 6.4, 12.8
Hz, 1H, - CH2N3), 3.42-3.49 (m, 2H, - CH2N3), 2.10 (s, 3H), 2.07 (s, 3H), 2.05 (s, 3H); *C-NMR (125
MHz, CDCls) 6 170.6 (CH3COO-), 170.0 (CH3;COO-), 169.7 (CH3COO-), 96.4 (d, J=21.2 Hz, C-1), 86.8
(d, J=195.7 Hz, C-2), 77.4 (-CH(CH2N3),), 70.4 (d, J = 19.3 Hz, C-3), 68.2 (C-5), 67.9 (d, J = 7.40 Hz,
C-4), 61.8 (C-6), 52.4 (-CH2N3), 51.8 (-CH2N3), 20.72 (CH3COO-), 20.71 (CH3COO-), 20.6 (CH3;COO-).
HR-MS (ESI*) m/z: 455.1301 ([M+Na]", calcd. 455.1297). Formula: C;sH» FNsOsNa.

1,3-Diamino-2-propyl 2-deoxy-2-fluoro-a-D-glucopyranoside (5)

A solution of compound 4 (1.34 g, 3.45 mmol) in MeOH (27.0 mL) was added to NaOMe (28% in methanol,
ca. 0.8 mL) under N, atmosphere. The mixture was stirred at 24°C for 2 h. The resulting solution was
neutralized using a Dowex 50 W-X4 200-400 MESH HFORM. After filtration to remove the resin (washing
with MeOH), the filtrate was evaporated in vacuo to give 1,3-diazido-2-propyl 2-deoxy-2-fluoro-o-D-
glucopyranoside (compound S3) (987 mg, 93%). Compound S3 was used in the subsequent reactions
without purification. Palladium-activated carbon (10% Pd, 98.2 mg) was added to a solution of compound
S3 (935 mg, 3.05 mmol) in methanol (20.0 mL), and the mixture was stirred under H, atmosphere at 24°C
for 2 h. The resulting solution was filtered through a Hyflo Super-Cel layer, and the filtrate was evaporated
in vacuo to obtain 5 (703 mg, 91%). 'H-NMR (400 MHz, D,0) § 5.23 (d,J=3.7 Hz, 1H, H-1), 4.38 (ddd,
J=3.7,9.6,49.9 Hz, 1H, H-2), 3.92 (dt, J = 9.6, 12.8 Hz, 1H, H-3), 3.62-3.80 (m, 4H, H-5, H-6, and -
CH(CH,NH>),), 3.39 (t,J = 9.6 Hz, 1H, H-4), 2.67-2.77 (m, 4H, - CH,NH>); *C-NMR (100 MHz, D,0) &
98.9 (d, J=34.6 Hz, C-1),92.8 (d, J = 186.9 Hz, C-2), 85.0 (-CH(CH:NH>)>), 75.1 (C-5), 74.1 (d,J=17.2
Hz, C-3), 72.0 (d, J = 7.6 Hz, C-4), 63.2 (C-6), 45.5 (-CH,NH>), 44.3 (- CH,NH>). HR-MS (ESI*) m/z:
255.1352 ([M+H]*, calcd. 255.1351). Formula: CoH19N2OsFNa.
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cis-Dichloro [(2-fluoro-a-D-glucopylanosidyl)propane-1,3-diamine] platinum (6) : FGC-Pt

K,PtCls (257 mg, 0.620 mmol) was added to a solution of 5 (155 mg, 0.610 mmol) in water (3.10 mL). The
mixture was stirred in the dark under a N, atmosphere at 24°C for 24 h. The resulting solution was purified
using a Bio-gel P2 resin column. Based on SiO,-TLC monitoring (isopropanol:water:aqueous ammonium
solution = 6:5:2, Rf = 0.77), the fractions were combined and evaporated in vacuo to yield 6 (116 mg, 37%).
"H-NMR (400 MHz, D-0) & 5.23 (d, J = 3.7 Hz, 1H, H-1), 4.30-4.46 (m, 2H, H-2 and -CH(CH,NH>),),
4.01 (dt, J=9.6 Hz, 13.3 Hz, 1H, H-3), 3.80 (br d, /= 11.9 Hz, 1H, H-6), 3.63-3.71 (m, 2H, H-5 and H-
6), 3.39 (t, J=9.6 Hz, 1H, H-4), 2.76-3.00 (m, 4H, - CH,NH>); *C-NMR (100 MHz, D,0) § 97.6 (d, J =
21.0 Hz, C-1), 92.5 (d, J = 186.9 Hz, C-2), 75.5 (C-5), 74.3 (-CH(CH:NH>)»), 73.8 (d, J = 17.3 Hz, C-3),
71.9 (d, J = 8.6 Hz, C-4), 63.2 (C-6), 48.1 (-CH,NH>), 45.7 (-CH,NH>). HR-MS (ESI+) m/z: 542.0191
(IM+Na]", calcd. 542.0196). Formula: CoH;9CI,FN,OsNaPt.

3. MRERE®

HeLa (human cervical cancer) and A549 (human lung cancer) cell lines were purchased from the European
Collection of Authenticated Cell Cultures (ECACC, London, UK). HeLa cells were cultured in E-MEM
(Fujifilm Wako Pure Chemical Corporation) containing 10% fetal bovine serum (Sigma-Aldrich, St. Louis,
MO, USA), 1% penicillin-streptomycin (Nacalai Tesque Inc.), non-essential amino acids solution 1 mM
(Nacalai Tesque Inc.), and 1% sodium pyruvate solution (Nacalai Tesque Inc.) in a humidified atmosphere
containing 5% CO» at 37°C. A549 cells were cultured in Ham’s F-12K medium (Fujifilm Wako Pure
Chemical Corporation) containing 10% fetal bovine serum (Sigma-Aldrich) and 1% penicillin-
streptomycin (Nacalai Tesque Inc.) in a humidified atmosphere containing 5% CO; at 37°C. The cells were

passaged twice a week until reaching 70-90% confluence.

4. HREMERAR

HeLa cells and A549 cells were seeded in 24-well plates (Corning, New York, USA) at 40000 cells/well
and incubated in a 5% CO, atmosphere in 1 mL of complete medium at 37°C for 24 h. Subsequently, 500
uL of freshly prepared culture medium containing drugs at concentrations (cisplatin:0-100 uM, FGC-Pt.0-
1000 uM) for HeLa cells and (FGC-Pt:0-1500 uM) for A549 cells were added and incubated for another
48 h. MTS reagent (Promega Corporation, Madison, WI, USA) was added, and the cells were incubated
for 3 h. Finally, 100 pL of medium containing MTS was transferred to 96-well plates (AGC TECHNO
GLASS Co., Ltd., Shizuoka, Japan). The absorbance was measured at 490 nm. ICsy values were calculated
using GraphPad Prism software (version 6.00 for Windows; GraphPad, Inc., California, USA). All

experiments were performed in triplicate.

5. Yz RZ 7y MEIZL D GLUT1 OHBLEDOFH
Cells were washed three times with PBS (Nacalai Tesque Inc.). Then, cells were added M-PER reagent
(Thermo Fisher Scientific, Massachusetts, USA) with phosphatase inhibitor ((Nacalai Tesque Inc.) and

protease inhibitor (Thermo Fisher Scientific), and shacked gently for 5 min. The supernatant collected by

40



centrifuging at 14,000xg at 4°C for 5 min. Samples were diluted and mixed with NuPAGE™ LDS Sample
Buffer (4X) (Thermo Fisher Scientific) and NuPAGE™ Sample Reducing Agent (10X) (Thermo Fisher
Scientific), heated at 95°C for 5 min. Samples were separated electrophoretically with 4-20% Mini-
PROTEAN® TGXTM precast gel at 100 V and transferred to polyvinylidene difluoride (PVDF) membrane.
After washing, samples were blocked with blocking one (Nacalai Tesque Inc.). Membranes were incubated
with different primary antibodies overnight at 4°C and then incubated with secondary antibodies for 1 h at
room temperature. Antigen-antibody complexes were visualized using Western Lightning® Plus-ECL
(Millipore, Massachusetts, USA). Membranes were scanned using the ChemiDoc™ Touch Imaging System
(Bio-Rad, Hercules, CA, USA). GLUT1 mouse mAb (1:500) were purchased from Santa Cruz
Biotechnology, Inc. (Texas, USA). Anti-mouse IgG, HRP-linked antibody (1:5000) and Beta-actin Rabbit
mAD (1:1000) were purchased from Cell Signaling Technology (Massachusetts, USA) and goat anti-rabbit
IgG H&L (HRP) (1:5000) was purchased from abcam (Cambridge, UK).

6. FMAIA Pt BV AL FEAR

The cellular uptake of platinum was measured in HeLa cells. HeLa cells were seeded in 6-well plates (AS
ONE Corporation., Osaka, Japan) at 300000 cells/well and incubated in 3 mL complete medium at 37°C
for 24 h in a 5% CO, atmosphere. After incubation, cells were incubated with FGC-Pt (30 uM), FGC-Pt +
EDG (30 pM + 30 uM), and cisplatin (30 pM) in standard culture conditions for 10 h. The cells were
washed three times with PBS (Nacalai Tesque Inc.) containing | mM EDTA and harvested by trypsinization.
The harvested cells were concentrated and digested with nitric acid, perchloric acid, and hydrogen peroxide

for ICP-MS analysis. Cells were counted before digestion.

7. = U AMEPITEIT D FGC-Pt DALFAEE O ZE AL

Plasma was purchased from Japan SLC (Shizuoka, Japan). FGC-Pt (2.4 mg) was mixed with plasma (160
uL) and incubated at 37°C. The mixtures were incubated at 37°C for 0, 2, 4, and 6 h, mixed with saline, and
filtrated using a syringe filter (Nacalai Tesque Inc.). The filtrate was analyzed by HPLC. HPLC analysis

was carried out under the aforementioned measurement conditions.

8. ¥~ U ABL AS ML FTHEET NV~ X &EH L7z FGC-Pt DIENAR O3
The in vivo biodistribution of FGC-Pt was evaluated in healthy and A549 cell-bearing mice. Five-week-
old male BALB/c nu/nu mice were purchased from Japan SLC (Shizuoka, Japan) and quarantined for one
week prior to tumor inoculation. A549 cells were injected subcutaneously into the right shoulder at a
concentration of 1x107 cells/site. Tumor volume was calculated using the following formula: V = (4/3) x
X (tumor length/2) x (tumor width/2) x (tumor height/2). Five-week-old male Slc/ddy mice were purchased
from Japan SLC (Shizuoka, Japan) and quarantined for one week prior to drug injection. The experiment
began when the tumor size reached 50 mm?. Freshly prepared saline solutions of 4 mg of Pt/kg FGC-Pt and
cisplatin were administered by tail vein injections to healthy mice (n = 6/group) and A549 cell-bearing mice
(n = 4/group). Biodistribution was assessed by ICP-MS at 24 and 48 h post-injection of the tested drugs.

Quantification of the platinum concentration was performed by ICP-MS after nitric acid, perchloric acid,
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and hydrogen acid digestion.

9. A549 MR TBAMEET L~ U A&/ L7 FGC-Pt DHUERZI R O R

Five-week-old male BALB/c nu/nu mice were purchased from Japan SLC (Shizuoka, Japan) and
quarantined for one week prior to tumor inoculation. A549 cells were subcutaneously injected at a
concentration of 1x107 cells/site into the right shoulder. The experiment began when the tumors reached
100-200 mm? in size. The mice were randomly divided into three groups: control (saline, 4.0 mL/kg, n =
6), FGC-Pt (2.7 mg of Pt/kg, n = 6), and cisplatin (2.7 mg of Pt/kg, n = 6). FGC-Pt and cisplatin were
freshly prepared by dissolution in saline before injection and administered via tail vein injection on days 1,
8, 15, and 22. The mice were weighed, and their weight was recorded until day 30 and then observed for
20 days.

10. KEFHARAT

Data are expressed as means =+ standard deviation (SD), and BellCurve for Excell (version 3.21) (Social
Survey Research Information Co., Ltd., Tokyo, Japan) was used for all statistical analyses. Student’s t-test
was used for two-group comparisons. Multiple comparisons among groups were performed using Tukey’s

test. Differences were considered significant when p < 0.05.
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%2 EDOERTIE - ME
1. General information

All reagents, solvents, and starting materials, except the radioactive platinum complexes, were purchased
from Fujifilm Wako Pure Chemical Corporation (Osaka, Japan) and Nacalai Tesque Inc. (Kyoto, Japan),
and used without further purification. Thin-layer chromatography (TLC) autoradiographical analysis of
["'"Pt]JFGC-Pt and TLC analysis of FGC-Pt were performed using TLC Silica gel 60 Fass 25 aluminum
sheets (EMD Millipore Corporation, Darmstadt, Germany). TLC autoradiography (radio-TLC) was
performed using an Amersham Typhoon scanner (GE Healthcare Life Sciences). Analytical and preparative
high-performance liquid chromatography (HPLC) was performed using Shimadzu LD-20AD (Shimadzu
Corporation, Kyoto, Japan) fitted with a Sugar-D column (10 ID %150 mm) (Nacalai Tesque Inc., Kyoto,
Japan) and an SPD-20A (Shimadzu Corporation) UV detector. The flow rate was 1.8 ml/min and UV
absorption was measured at 220 nm. The runs were performed with a linear gradient of Millipore water (A)
and methanol (B; FujifilumWako HPLC-grade): t = 0—7 min, 85% B; t = 7-10 min, 85-50% B; t = 10-30
min, 50-10% B. '*!Pt radioactivity was determined using a 1480 Automatic Gamma Counter (PerkinElmer,
Massachusetts, USA). All animal care and experimental studies were performed in accordance with the

guidelines and approval of the Animal Investigation Committee of Kyoto Pharmaceutical University.

2. VPt ORE

The Pt-191 isotope was produced using the (n,2n) reaction, which is induced by accelerator neutrons (En
> 10 MeV). The irradiation experiment was performed with accelerator neutrons provided by the Be (d,n)
reaction using 40 MeV deuterons in the AVF cyclotron at the Cyclotron and Radioisotope Center (CYRIC),
Tohoku University.

FGC-Pt (3.70 mg) and K»PtCl4 (29.0 mg) powders were used as irradiation targets (Figure 13). To prevent
charging, the sample powder was sealed in an electrostatic-discharge material (EDS) plastic bag. The target
bag was placed 15 mm from a 9 mm thick beryllium metal converter irradiated by a deuteron beam. The
energy of the deuteron beam was 40 MeV, and the average beam current was 5.54 pA for 12 h of irradiation.
After irradiation, '°'Pt activity was measured using a germanium detector. At the end of bombardment, 20
kBq of *'Pt was produced. The determination was quantified using gamma-ray energy spectra at both 409
keV and 538 keV.

3. [“'Pt]JFGC-Pt (method A)D}EHL & /34T

["'Pt]JFGC-Pt, which was obtained by irradiating FGC-Pt with accelerator neutrons, was purified using a
Sugar-D column. The peak at 6.6 min was collected by HPLC. The sample was then evaporated in vacuo
to obtain ["'Pt{]JFGC-Pt, which was analyzed using HPLC. HPLC analysis was performed under the
aforementioned conditions. After purification, the samples were analyzed using radio-TLC (isopropyl
alcohol:water:aqueous ammonia solution = 6:5:2, Rf = 0.73). For comparison, FGC-Pt was also analyzed
by TLC (isopropyl alcohol:water:aqueous ammonia solution = 6:5:2, Rf = 0.75) and HPLC using a similar
method. In this study, ['°'Pt]JFGC-Pt obtained by irradiating FGC-Pt with accelerator neutrons is defined as
["'Pt]JFGC-Pt (method A).
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4.  [“'Pt]JFGC-Pt (method B) D&k & 34T

Of the aqueous solution of unpurified ['*'Pt]K,PtCls (29.0 mg) in water (340 uL), 320 uL was transferred
into a glass vial. Subsequently, 1,3-diamino-2-propyl-2-deoxy-2-fluoro-a-D-glucopyranoside (17.0 mg)
was added to the glass vial. The mixture was stirred on a shaker and incubated at 24°C for 24 h. Progression
of the '°'Pt labelling reaction was monitored and analyzed using HPLC and radio-TLC.

At the end of the reaction, the resulting solution was purified using a Sugar-D column. The peak at 6.7
min collected by HPLC analysis was evaporated in vacuo to yield ['”'Pt]JFGC-Pt, which was then analyzed
by HPLC. HPLC analysis was performed under the measurement conditions described above. In addition,
the purified samples were analyzed by radio-TLC (isopropyl alcohol:water:aqueous ammonia solution =
6:5:2, Rf = 0.73). FGC-Pt was analyzed by HPLC using a similar method. In this study, ['*'Pt]JFGC-Pt
synthesized using ["*'Pt]K,PtCls, which was obtained by irradiating K,PtCls with accelerator neutrons, is
defined as ["*'Pt]JFGC-Pt (method B).

5. fE~< T XIZBITSD FGC-Pt & [“'PtIFGC-Pt DIKPNSYF D H#k

The in vivo biodistribution of [!*'Pt]JFGC-Pt in healthy mice was evaluated. Five-week-old male slc ddy
mice were purchased from Japan SLC (Shizuoka, Japan) and quarantined for 1 week prior to drug injection.
Freshly prepared saline solutions containing ['*'Pt]JFGC-Pt (method B) (163 Bq/60 uL of saline) were
administered to healthy mice via tail vein injections (n = 6/group). Approximately 24 h after the
administration of ['°'Pt]JFGC-Pt, the mice were euthanized by exsanguination. The following organs were
removed for analysis: blood, pancreas, heart, lung, stomach, small intestine, large intestine, liver, spleen,
kidney, brain, muscle, and bone. Tissue samples were weighed and the ''Pt radioactivity concentration
(expressed as % injected dose/g tissue; %ID/g by gamma counter) in the organs at 24 h post-injection was
assessed using a gamma counter. Using the date on the platinum concentration (expressed as Pt ng/g tissue)
in organs at 24 h post-injection of FGC-Pt (4 mg of Pt/kg) in healthy mice analyzed on the chapter 1, we
calculated the platinum concentration (expressed as % injected dose/g tissue; %ID/g by ICP-MS) in organs
at 24 h post-injection of FGC-Pt to compare the accumulation rates of FGC-Pt and ['"'Pt]JFGC-Pt.
Subsequently, the correlation between platinum concentration (%ID/g by ICP-MS) and "°'Pt radioactivity

concentration (%ID/g by gamma counter) was evaluated.

6. HERHENT

Data are expressed as means =+ standard deviation (SD) and GraphPad Prism Software (version 6.00 for
Windows; GraphPad, Inc., California, USA) was used for statistical analysis. Spearman’s correlation
analysis was used to evaluate the relationship between platinum concentration (%ID/g by ICP-MS) and
1pt radioactivity concentration (%ID/g by gamma counter). p < 0.05 was considered statistically

significant.
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