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ABSTRACT. The clement phosphorus, a component of low molecular intermediate and nucleic acid. plays an impor-
tant role in metabolism in body. And so P-32 and its labeled compounds have been studied in the fields of biology,
genetic engineering and so forth, However. P-32 labeling compounds have been insufficiently studied in part of treatment
despite many researches on tracers. [n line of application research of the [“P] H3PO4, we have focused on the LUF (Lip-
iodol Ultra-Fluid), an oily lymphographic. which have been used in hepatography and have prepared LUF alter-
natives(tri=i-alky [ Plphosphine oxide). Comparative materials, Tri-s=alkylphosphine Oxide, have been svnthesized with
Grignard reaction and vields are 17% for butyl, 26% for octy] and 52% for dodecyl. P-32 exchange reactions take pre-
cedence of Grignard reaction for preparation of precursor [*P] POCI: of tri-s=alkyvI[P]phosphine oxide. Exchanging
vield is over 96% confirmed of Radio TLC scanner. The labeling vields of tri-n-alkyl[“P]phosphine oxide are 91%, 60%,
and 96% respectively for butyl. octyl and dodecyl

Keywords: LUT. Oily Lymphographic Agent. Lipiodol. [**P] H;PO,, Tri-n-alky1[**P]Phosphine Oxide

Mo E 4 F2g 4TS I o] P32 P332 o) §T

& A7l 7heslker B30, p WA Sl p-329]

(P»— A W] A EAte] FIHAG A5 o) £313HE-2 [FP] ATP(Adenosin 5-[y="PJtriphosphate),

9 %L/‘*{ A Q8 73 f2A4 A el 3] A [(*P) dCTP(Deocyeytidine 5-[u-"P]triphosphate) &°]

-161-



162 #7349 -
giom, yEely whg ARE 47ISIs FHARA
SE5 T Qv 2 oglell ¥R B9 P-32% Al
FaAssbtgel o] 42 4 9l “Ho-Chitosan®]
of 24 A4S vl e Ho-166% p-Ad W3
Y20z oA = 1.9 Meve|}, P32 3,0l
& 7hAH,

217} 1.72 MeVE Ho-1663 §-A}8t ER1&
W AR p32 28 A7 AE7F E 5

A

= [PP] H:POwll A8k S-8d 778 Yg
A4 3 a2 B EIE 2 P37 &
3 "3 =o] ofeFF(oilv Ivmphographic
agent)?] =S E}Hs}bfﬂ 42 F2 U &
¥ 3t zof okFE JEASE LURLipiodol
Ultra-Fluid 774 9] 2™ El = @ E(Lipiodoljol 2t ¢7A

715 ghd, EH e E2 8.9 =7} 2%k FFH|N 2
U(lodinate poppyseed oil)2A 71 wlslpAE 7la|z
e, st 2e o 2ol A 7] WA

E

=

4% 72 4Bt ma ot ot S B2y
T R3] 59, o 2o JFE FEEE YL W
obd o 22 47 AFRNE eI
3 2 9 Y 7 2l ER Ao o
W WHoh S AN e R B4
L FAE Al 7lQwek A, 4D

ok e} zho] Foidle] 4
FAL T A7) A5 218 A 8% (Transarterial
Chemoembelizationje] ¢J2] HHAlS 591945

21X 7] ] g o3t T v|HAAE 75
33t ek 73 abe) shede) oAb 7) QI o)

N EREE

7
T=
o
W F
i

g 27| & A 2 [odine-131, Yitrium-90<-
2|8}y AbEElR2 glon) Eapi o] F2 yAdFt o

27k 52 PR H A EAE QYL v A EE o
off hat Yot dF7F B ashdm & 5 grtiTuble 1)

WHAY 59104 P32k M E Alell B Ak W
T 7 e p-33E sl Hohe) o) 780 my/

"2 A8l % Aulel A ¢ 0.5 cm7hAI ek JEE S
o)A 3 gich, AARAE vhehlls SebE S A 23}

fible 1. Radioisotopers for nuclear medical treatment

Radioisotope  ITalf-Life Decay Mode  Cnergy(MeV})
I-131 8.06d pry 7 (0.606), v
Y-90 2.7d 3 22

1lo-166 26.8d Py BtL9LvO008D)
P-32 14.3d B 171

)
o

|._

S
7] flsAs DA AR Aad 2AD P4
o) sl Tae Az7l Bashd o) el M

I E3 A AL e A AHEAE e iRk
2] A xe} o] B¥hECl T4 P325 =Y 27
2E FARIE 4L gk 238 A A
70 AEAA L 2= 3)E tri-n-alkylphosphine
oxide!=1%0] gl om] wiad FRllA P-32¢ 7] w)

A5 EU3 tri-n-alkyl [PP)phosphine oxideE &
s et

L‘:' o

.

B

Al o XE

Wb E2)9 4 P32 YA dAF4dA A

AW [FP) HiPOS °]—9~6l°3 20, phosphotus oxychloride
(POCly= Flukad £2, HPLCE wuhes} ofghg2
AldrichA| -5 ’}%ﬁ}&iv}. 2 sje] AlekE BAE
SIS TUBl AHEBlodch Wbl RS
o] &3t AL ¢lsl Wk 2A 7)1 AldrichAk]
KONTES MICROSCALE GLASSWARE KITZ o4&
Bled zho) WIANFHAAAE Al 2sle] AFS3FelT
g4 Belol] AFEZF TLCE Merck*F] Silica gel 60
F2545 o] &3}elom] by 717 g Aleko B | VRYE,
A Ninhydiiny?| 2k 2 2 0] 31230} IR2 Bomen
100 FT-IR SpectrophotometerS, NMR-Z Varian A}
Gemini 200 o|-&efsd o Ak MEsin
7|z FF71717197FHS) 25 A3 2E0E
a2 3] AR 7)(EL FABYE o) 43t el ez
ZrFE 1302 Bioscan ~k2] Svstem 200 imaging scanner2}
AC30008 o)-&8lsdv}, oFe) -2 248 9|8 GBC Scientific
Cquipment Pty LtdAHGBC Integra XMZ-Australia)2]
ICP-AESE AM&-8v},

U|I®E Tri-#-alkylphosphine Oxide2| &

98 A =7 o BAEEE g4 v
ARE A7) 9)s] A Wo| o)yl 9kalEE T
A P31 o] §3} v|ZELS gAsdch daT]
H B2]7)3)ell A chelol el ] 2(Diethyl ether)&of
ol BE3(Alkyl bromide) 352003 mol)= Mg
4 =2H0.04 mol. 0.97 g¥& ¥4I 0°CellM 2k 408 &
b WHEE A1A Grignard A 2kE Alzatgid o F 1
H0.01 mol, 0.93 mhell #3ks POCIKE 43FY
A7)t 0°C, A 42E#]7) 3l 2 h T3k R

3]s

31211 7]

Journcid of the Korean Chemical Socien:



7RE A RS 218 P-32 Tri-n-alkyl] "Plphosphine Oxide?] Hdel] st o7

1. POCl3, Et,0, cooling { 0°C )

163

O
I

3 R-MgBr

2. MeOH, cooling (

0°c)

3. KMnQy / CHyCly / Hy0

/\

Tri-n-alkylphosphine oxide
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—Tr1—n—but.\-1phosph1nu oxide: yicld 16.8%. TLC(THF:
Chlorolform 1:1): £, 0.68. "1 NMR(CDCL): 8 1.60
(m. 1811, .91 911). MS(EL M'): CablzOP cald for
218.18. found 218,12

=Ti-s-hexylphosphine oxide: vield 26.5%. TLC (Chlorofonm:
MeOH=20:1): R, =0.44. "H NMR(CDCl3): & 1.62(t. 6H)
1.27(m. 24H). 0.90(t. SH). MS(EL. M*): C\sHxOP. cald
for 302.27. found 302.27

- [ti-=hepty phosphine oxide: vield 299%%. 1T C(Chloroform:
MeOH=20:1): £,=0.41, "H NMR(CDCL:): & 1.63(1. 611)
1.26(m. 30H). 0.91(t. SH). MS(C1. M'): C2H,-OF. cald
for 344.32. found 344.32

-Tri-n-octylphosphine oxide: vield 29.1%. TLC(EA:
Hexane 3:1): £ 0.65. 'HE NMR(CDCL:): & 1.65(1. 611)
1.27(m. 3610, 0.88(L 911). MS(EL M'): Cyuli50OL. cald
for 386.36 found 386.36
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cald for 533.56 found 3335.36
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Table 2. Synthenc yield depending on reaction time

Time 2h Sh 12h

Tri-n-butylphosphine oxide Yield
Tr-n-octylphosphine oxide Yield
Tri-n~dodecylphosphine oxide Yield

168% 4.1% Zojz!
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52.1% 29% oja!
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Reg. Start Stop Center RE Region Region % of % of
# (cm) (cm) (cm) Counts CPM Tot Reg Tot Cnt
1 0.09 3.66 2.54 -0.07 10810 10810 3.65 3.64
2 3.66 10.65 6.85 0.59 2.855e+005 2.855e+005 96 .35 96.03

TOTAL 2.963e+005 2.963e+005 100.00 99.67

—8.46-—9.15 0.15 ©9.46 0.77 1.88 1.38 1.69 2.060 2.31 2.62
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Fig. 1. Radio TL.C chromatogram of prepared [*P) POC; Eluents: CTEOIE C:l1:011=1:1. £=10.59.

fable 3. Exchanging condition and its yicld of' 3
POC [MPIHLRO,

2-phosphorous

Temp("Cy  RxTime(h)  yicld (%)

0.3ml 0.1 mCi 105 2 90%
0.3ml 0.0 mCi 105 24 96%
0.3ml 0.25mCi 80 48 4%
0.3ml 0.5mdi 80 65 hard
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Fig. 2. TLC Scanning chromatograms of tri-n-alkyl| P |-
phosphine oxide (a) ti-n-butvl|“1’|-phosphine oxide, (b) tri-n-
octyl| “P [-phosphine oxide. (¢} tri-n-dodecy Iphosphine oxide
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