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BE 7EFArAR7AETA METERK Lic 18F-2-fluoro-2-deoxy-D-glucose (FDG) A% FIZ& £ h
% 18F-2-fluoro-2-deoxy-D-mannose (FDM) ofFZ&EH % 1 H-NMR 2R 7 hr A 2 =2 HWTH#H L.
FDG d1> FDM i3, #7147 Th-7. FDG Tlx BN « I h HFE L. FDM Tik a F A 0%
&mote. FDG Ho—fzo C 0 H DEFT X Y FEEREZRD S LX+FRARETH - 1.

LURixDER FDG o 4% © FDM 0BEARX, EHFs IOORO PET HRE IR A LA b

WEEZ .

L &I

2-Fluoro-2-Deoxy-D-glucose (FDG) ix, $ED[dE
kL LT, SFiE#E2 PETREICZRASH
Tw5. I8F @3 FDG n&RROBIZ, RIEH L
LT, >k RM{K 2-Fluoro-2-Deoxy-D-Mannose
(FDM) oBEABEHIhTW3L2, BACHE
BREIZXY BRY, 200 TRS0O%ICK
B30, Zhob Bk o BFEE L LTk ¥F-
NMR 227 brz2ab®—i2k3 bR —KAT
bolz. FEIbhbhiz FEEEOERE L LT
Oberdorfer 5 D#FED 2 HE L L, FDG ZHk
o FDM o5l % tH-NMR 27 trz=

* FERFREERRABESHE

AW AKFEWE T ¥R
ek SRR IR B 2R I R o R
Zft:4€187H
HFEZA 4483 H3H
BIRIGERS | TEHPREZ L 1-8-1 (B 260)

TFEA¥EFT R BEEHE
45 B A T

(EE2E 29: 639-642, 1992)

E— % FWVWTHMT L0 THLET 3.

Figure 1 LBz FDG o, FEiz FDM 031k
BEXRE T, 2hbix CoZfio RERED
HBREG LIS EE b2V T AT LA —T
5. Epblz—fio CicfEa L= HDEICX
VaBly pHEIichbans. FDG #Hf o —fL D
CoHDERLY FHEKERDZ Z Li3+5H
IZRJEETdH o 7.

I RE&IVHE

1. FDG Q4R

TEFUNARTINESA bEERAY, BEEE
FRERB IR ERR CUPID Z{E/H L.

TRIGELERERIZEY, Fx YV 7—F &
D VFy LEFRFT MY T AN T EF AN KT
WASAL PEDL Y, TAG LRES €%, B
2 CHIAKSME L 19F-FDG (10-15ml) # Bk L 7=.
i TAG &3 36-39 mg, 19F2 # = &3 0.30-
035% Tholc. BFHE D 2w 0 BHEHF
' — LZE 27 vA, K 60-80 53 TH o 7z,
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Fig. 1 Molecules of FDG and FDM.
RIS
F2+CH3COONa — CH3COOF +NaF
TAG+CH3COOF —
OAc OH
O, Hydrolysis O,
OAc ——F OH OH
AcO OAc HO
F F
FDG
2. REoRN

AR LK 10-15ml » FDG ik % &afl
BB RAE R REE Type 220 12 X ¥ S EMEL,
25-41 mg D EEERIER L L 7. (ERRE —47~
—65 B, 60x103~70x 103 Torr 2T 6~7 BF
fEES) & & /2.

B R %Z 0.4-0.6 m/ » HDO (FE/K) VR
L H-NMR #rostkhic ik L 7-.

3. #HEoD NMR 547

Cold run T{ERR L7230 A # 5 ¥tk & Hot
run TARL, +HREFSE-RE BR 6 k%
Awi. &k (HDO) # 7 I 1+ 7 b 4.8 ppm
AL, &FEEAEL, EEOEMEL v ER
BREFER L R, HH NMR #8, FH%
BRUTOEY TH 5.

f£ i NMR # 2%: K> Bruker #f§
MSL-400

s I ORE 94T

7 u b ILEEME : 400 MHZ

F — & ¥ A4 X:32768

B OB | %k:16-64

By EL R MB:420

VA T 2 3 g : 4.0 us

29 % 5 5 (1992)

m. # #8

(1) 400 MHz 'H-NMR Z<X%7 bLEF T HIL
7 b

=6 B # 0 —1Fd 400 MHz 'H-NMR 2 <7
F % Fig. 2 1255+, HDO 262k, KRR
e h - T FDGA, FDMpB, FDMa, FDGa o &' —
7 BBl Eh .

EHEDOrI Iy 7% Tablel iIZ;R L. &E
K% 48ppm L L7zt EDrI ANy 7 M
FDGa, 8, FDMa, f TZh Zh, 5.5329+0.0446,
4.9979+-0.0445, 5.4555+0.0433, 5.10434-0.0472
ppm Th 5. A EED Z51H L.

2) Frn([CETZ3EEOFLEL

Table 2 iz FDG 3 X 0t FDM o, Cold run &
Hot run iz 817 2 FEER &, BEDPEFTHS 11
Bk TFEER (%) 257 L%. FDGa, f, FDMa,
B DTFEEHIT A BT 2 h £ h 39.0£0.5, 56.7+
1.8, 2.61+1.6, 1.740.8%, B #T 39.7-1.5, 56.5
+1.3, 2.3+0.7, 1.5+0.1% TH Y, A, BEMT

BEER A rEREoRR Fo L. Thd
51X, Hotrun EHICEWT L REDFERER1IEDL
habolrExbhi. Cold run 3 X 0 Hot run
IC X VAR L k3 11 ko SR FDG o
FDG, FDM o ##fEkix FDGe, f, FDMa, 8 ©
FZhFh 394412, 56.641.5, 2.4+0.9, 1.6+
0.6% T - 7=. FDG £k Tz 96.0+1.4%,
FDM £k <ix, 40+14% Tho7-. FDG T
FaBry fRINEEICLL, FDM Tz a #l
BRREP ol BERTREL- 1.

Iv. £ ®

HEIARERB I X v fERR L 7= FDG i @
FDM 0RARIZHOWT, fHETREREIFHW
HoERzHWTHIELL. CoZpTOE
BRER Y DELI TR EL Lo, CO
—pLo H OfF5HRE LV FERRRD bhlk.

ok, MER EEL OFRILEMPRE
TH3LOORWICIEFOERY BEAVS Z
tirTERWELEDbR S, ZOBAITEEER

Presented by Medical*Online



IH-NMR A7 hr 23 =2 X 585RIFDG KL (R OS5 641

I

HDO

Ji
FDMa FDM

1

—_— L : . . : : . 2
3043 8e 33 3a 3a %o ar T .

. . : . L 3 . ! 2
[ ST S S R N R N R N R A W R Y

Fig. 2 400 MHz 'H-NMR spectrum of FDG solution synthesized by hot run. HDO
solvent signal appears at ca 4.8 ppm. The chemical shift positions for the protons
H-1 of FDG «, £ and FDM «a, # are showed in spectrum.

Table 1 H-NMR data for 2-deoxy-2-fluoro-D-
glucose and 2-deoxy-2-fluoro-D-mannose in

D20 at 24°C
Chemical shift Chemical shift
Compound (ppm) mean-+SD (ppm) by O.F.®

HDO=4.8ppm HDO=4.73 ppm
FDG « 5.53294+0.0446 5.444
FDG g 4.99794-0.0445 4.904
FDM « 5.4555+0.0433 5.375
FDM g8 5.1043+0.0472 5.008
n=11

Table 2 Existence ratio for FDG and FDM synthe-
sized by each run and total runs in D20 at

24°C
Com- A (co‘!/d run) B (hog/ run) Tgtal
pound n=°5 n=°6 n-—:ll
FDG « 39.0+£0.5 39.741.5 39.4+1.2
FDG g 56.7+1.8 56.5+1.3 56.6+1.5
FDG 95.7+2.0 96.2+0.6 96.0+1.4
FDM a 2.6+1.6 2.340.7 24409
FDM g 1.7+0.8 1.540.1 1.6+0.6
FDM 4.24+2.0 3.84+0.6 4.0+£14
mean+SD

EhTW3, X V#ERANL YF-NMR 2R kR
ZAab—0 RET 555,

18F-FDG H1 D 18F-FDM D {E 412 2T % Ober-
dorfer & 23 1H £ X Ot 1F-NMR spectroscopy T
I VAEEIT>TW5EY, KFEEBRTIX, Oberdorfer
LORECRBITEZYIINYZREE—IDOMNE
¥ & LT FDGa, 8%, FDMa, f BloRiEs
T, Zhzb LiZBDBDIZTOWTERERIT-
7z. 713, FDMp L FDMa » [ (5.3 ppm AF3E)
DINEBE=ZIZOVWTRRAETE ol

AEBRICK TS FDM 0RBAOELE 4% T
Y, XERED Y% L FERESDREVWHERTH »
7z. FDG TRRARLHFEROEZVLvbh3 B
BNREY 2N LRFEND b h . FDM Tix
o RIS R DL WERANIZH - 7z,

FDG & FDM o FHz B LT, fEH b O3
BRI b Y, MiE~0EREL FDM THE
EEWIENMTREBZV. Wb EWEEER
HrEotBEShTWS., SEbhbhOER
TF 4% o FDM BAERL, BEES L CLEO
PET ®RE L, @ELALRHBRELRNVWEEZS.
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V. £ &8

IH-NMR 27 bezxat—izky, &
FDG ooyt e a4 iz. fEE,

1. FDG 0—fink3FE» IH-NMR 2% kv
X v, FDGa, S &, FDMo, S EIORHMAFEET
»olz.

2. FDG o> FDM 13#94% T& Y, PET #
EERAREZELZWERDRS.

3. FDG Tix BRI « BX Y ZLFFEEL.
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Summary

Analysis of Stereoisomers Involved Products of Synthesized
18F-2-Deoxy-2-Fluoro-D-glucose by 'H-NMR Spectroscopy

Keiko IMAZEKI*, Tomoki ERATA**, Junichi OKADA*, Kyousan YOSHIKAWA*,
Kimiichi UNo*, Noboru ARIMIZU*, Takashi YOSHIZAWA***
and Tadao NOSE***

* Department of Radiology, Chiba University School of Medicine
**Institute of Applied Physics, University of Tsukuba
*** Department of Neurological Surgery, Institute of Clinical Medicine University of Tsukuba

18F-2-fluoro-2-deoxy-D-mannose  (FDM) is
eventually involved in sideproducts of 18F-2-fluoro-
D-glucose (FDG) synthesized by the acetylhypo-
fluorite method. We attemped the measurement of
existence ratio of FDM and FDG, FDM « and
FDM g, FDG a« and FDG £ by 400 MHz 1H-
NMR spectroscopy.

The ratio of FDM to FDG were 4.0%. The
amounts of FDG £ were much larger than those
of FDG «. The difference between the amounts of

FDM « and FDM S were not significant. 1H-
NMR spectroscopy could be utilized in quantita-
tive analysis of products and byproducts in
cyclotron chemicals.

The FDM in FDG synthesized in our cyclotron
system was not considered to affect a lot of influ-
ence in PET study.

Key words: Stereoisomer, FDG, FDM, !H-
NMR spectroscopy, PET study.
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