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Th_e Recent Applications of the Radioactive Isotopes
for Chemical Researches

Shizuo Ueda and Kazuo Nishizawa
(Tachi Laboratory)

We have mainly described recent applications of radio-active isotopes
to chemistry since 1947. '

(1) The preparation and synthesis of radioactive compounds:~In this
paragraph, the methods of preparation or synsesis of the labbeled dl-systine,
l-serine, nitrosopteroylglutamic acid and many other inorganic and organic
compounds were treated.

(2) Analytical chemistry:-Here, self-absorption curve, method of measur-
ement of radio-activity, micro-analysis by the radio—chemical methed etc.
were described. We showed that the lower solubilities, e.g., that of thorium
pyrophosphate (6.1x10-5g./liter) etc., cold be measured by the radioche—
mical methed. o

(3) The mechanism of chemical reactions and exchange reactions:-The
mechanism of chemical reactions and exchange reactions would become
clear by using the radioactive isotopes. Here we have taken the decomp-
osition of glucose and others as examples.

(4) Physical chemistry:—~

i) The study on the surface, e.g., the determination of surface area byl
means of radio—chemical methcd.

ii) Measurement of low vapour pressure. By the use of radio-active
isotopes, very low vapour pressuré, e.g., that of thoriumacetylacetonate
(3.24+0.3%x10-%m.m. at 100°), can be measured.

iii) Determination of ironic transference number in molten salt, - PbCl;
was used as salt, and RaD as radio-active indicator. The transference
number of Pb between 520° and 680° was 0.1-—0.2 and that of Cli, 0.8--0.9.

iv) Diffusion coefficient of Cu in the oxidation of Cu-foil. From the
distribution of radio-active Cu in the Cu-oxide, diffusion ccefficient, D, was
found to be 0.358cm./sec. The activation energy for the oxidation of Cu
is 39+2 kcal/mol.

We also described briefly the counter and the error in the experiment.
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A IBSHEROOLHEPIRA SN A RO SE T ZORBHIEN ST %8, ¢ i
N ONY TR 7 oA HEASTES b, B2 AR o Tt BEHGHR OB M B+ 37580
MEREELRET B 0520053, EEOSHC TH KD & {5 SREGHEMER
BHCBNTEDY, —fleXkFniX19314 E. K. Rideal V2 XK v = ¥ a2l THMHE
BINBEREEEL T3, BxOWESETRT A Y+ ~ 72 RS2 oEcH 3T
L EH 2RO EIIRNE R L 228 REOFF I TOdb O TN L X 5. W2
HOFRMNERGEAB T e EHREKIN T3, P71®

D BRI MORERVESK

SHE XS ORENH D, Paneth1® Hfh 1920 oL IRY MEN T2 TR
TOPOEMATL L5,

1) C* % e {ii#cdo dlLysine OA/RK 2

CI(CH2)aBr +KC1¥N—-CI1(CH;);C*N +KBr
CI(CH3)3C*N +CHa(COOC2H;):—NC(CH, )4(CH,)sCH(COOC:H5 ), + HC1
NC4(CH;);CH(COOC;H; )z +C2HsONO +CoHsONa— NC(CHz)sC(=NOH)COOC.H;
‘NCH(CH);C=(NOH)COCO,Hs +H2EE1§NH2C1"H2( CH;);CH(NH,)COOH-HC!
dl-Lysine ##$% Radioactivity : 5.0u. c/mm.

2) Jt4th C1* % Hydroxymethy!l 3t $E0 1-Serine 220 N0_Nitrosopteroylglutamic
acid®® CcARL|RLE b T3,

3) Mt Cystine ©OFNEE 24 [FEE <1 i 2gr. © Cystine fifax ANLE 1 > HIN
fET-ReBMT 33 Ic XY Sample i& 0.74.c./millmole © Radioactivity /843
EHMAE. BohBoiERA TR 2 S gl T3y 0LE2bhs. MLIL
FHEOHDEXMIK el 0.007% O SHBUEL R +¥ . JFLEL D3
BROTEEEI R 2N 2 L 55 ATHBCML X 5.

KicHotoHHEAMOARBELRR B ANC ZOBIE L i 235 T oo
ﬁktcbu\f@&—ckcﬁ. ‘

4) BrCO; b CO, Otk AFEOF BbsHEINTI 555 Tolbert 2 13 HySO,
¥. Abrams?2® & PbCly %, % Skipper?2? | HCIO; T KL CTi 3.

5) ClM0O; kb HCUN o4 Asrams?® [ LB OHkT2k CHMO, & Mg XD
TEEMRBCERT L 2th, NH; T 1000°C wingh+2 #ick v 60~70% OWET
HCUN @b 3 HEMLT 5. X CO; %K & NH, @il 620°C il hLix96
% OYWE T HCUN #2383 b h 329,

6) CYO; kb Hi¥LSWoaR LUTe2,30#Ed 3L, Arrol 429 & Cl1*Qp 2
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5 10millimoles FREOEL =5~ 10 3 7 v 1K (WEHIB0 %) wiRXIL T3, i
Tolbent 2% [ZMET (460atm.) © CO: 75 CYH;0H (4% 5&80~90% )%, Skipper?™
& 190°, 200atm T CO: & NH; ¥ #a 3T H.N-CMONH, (4kE80% )AL Tk
b, R Grignard ek b C1¥0,; H5 CH;-CHMOOMgl &t CH,CHOOH (44 ES86
%) BELRTEB. 0 '

7) Christenson & 32 X4t oRAED> 5 Ethanol-1-C14, Ethanol-2-C1%, JxtX Ethyl
Bromide-2-C1* % 10~20millimole = # — a2 TR L 7. 3 dl-Methadon(4.4-Diphe~
nyl-6-dimethylamine-3-heptanone) $ 18X 2 O EH o hsic C1* EIEAHNS &k
LT3, Al Ropp 3% & k3 & Alkyl phosphate ¥« C Na-Acetate(2—C)d> 5,
Ethyl-acetate-2—C* (4%#%93% ), n-Butyl acetate-2-C'¢) (4% 82% ), n-Benzylacet-
amide-2-C* %0 AK S WHETH 2. X Riegel & 35 |3 Progesterone-21-C1* & ficg:
25 7 —ndp>b, Topper 39 |3 Acetylene dioxide 25 =2~ 7REEAR L T %.

8) JHHBEEILAMOAR Johnson % 39 [kdte Barium sulfate 525 SO; %
X, Eldejan 3" | C1* % § o Tetraethylthiuram disulfide(Antabas) Z &KL Ti 5.

H ot Wittten et al. 38 X g0 KH:PO, 55 Diisopropy! fluophosphate

(%&33%) v BEINTHS.
I % &7 & %

REHPHEE O FHE Tk Indicator method 3% 2 LU CH bRl HILT D {HiE3m
DY THB. #oOTIHETO Isotope FIHOBEIXTTR Y B MINTED, AT
SEAIERENBINIAETS 3. RCETOPEMAL X5,

1) HEWkomR ot ameeRincidlks ) 2o FMEEZER TR T &
LCHE IO S 5. IS S A O I T ORtk &£ 37+ 505, BIE 4
3fcatEeoM 21, Sample R o2 om¥k L LT LS. Larson®®, Hend-
ricks 39 &1k S35 L OWARC Y v AT, A Henrigues &5 4® % Benzidin sul-
phate, k¥ % Libby 410 Rt H Al 42~ 13 BaC1*0; k% Rl CLOWMEZL Fok. %
Yankwich £ 45 ix BaC1*0; Kok Wax ygf#ds Clip-Phenylphenacyl acetate ®F}
cudititcor TR LT3, AEkkiiizma b 3 5 —o0 BERINIH Ui
BT S HAENIEE P EEHE S LR b LB LT 2T/ T, Wick %9 13,BaC 0y,
Jacsti: Glucose, IR & Ml -k 2 BEROEA L, #HROEACH T 2 WkiiiioR Lk
WL Tos. FBY 2 e LR 1T 5 BBk c i il 2 g 5 & 285 Jucs
L+ 25 ofEEssbi A b ixe» 3893156,

2) MOIBENSECHLCIXEE C O3CHR 4O 4D L b2 h%, AL 2 T RIICHE IR
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SEAEL X (HbTHEL LI C OGIEETH Y, ZOWEHRICDONTE,
Roberts % 48 o#fifrads. HHAERYT ok Fx 23 CO: Lf5L, Z% BaCl+
NH,CI gakdicsfile T BaCO; otkilxf HNEREToCY RREMET 2 HHETH 5.

3) WMEAMT BRI REEIES CTHE CIHBINTE 3. Hich (b b ESMTOT
NBEFEE L THO BT %4950,

4) BEONE LR IHEEFIH L T O E ORI 5RO 23005
5. P2X Ferla sV ZHoMB Ty 75 v RT v = = 7 AKORESA S i
CTHFPE L 72, R Cacciapuoti %5 52 i 3fih: = o3 F B HIOTKARIE = -3 2 P oskexd
T 2EMEEY 5.6x10 3 mg/litre 22 L, Young 3 35k T X (OB 255D
CTH#pn Therium pyrophosphate OfREEY Radiochemical Ak Hi>T 6.1%x10-5
g/liter(at 25°C) 2 Pl 7=. X |ARsc, Thorium pyrophosphate QEEESSHEFRINC L
Y4+ B R SRR D MO 2RI L THSEL, 2 Of5YT Debye oBlinE X { —& T
DHRIHERL 2.

1) {e¥REORBYEICTRREORHR

WSR2 I O RIACH N TR R L, b2 J7TH ORFFILE TR b LIAT
PHiThb T3P, HATERE L CHBEONEHMTL X5,

1) Glucose O IEEOHFF, Sowden 3% 1k 1-C'*-gluccse ¥ 10%-HBr T 25W5ii
MET B L, B Hve R Ac(CH:).COOH %80%, MuiEx4+3 H.COOH %20
% 4% 255 b Hexose © Aldehyde-C %3 H-COOH o C £ 2HrB o .

2) S R Muxarts® ik S mHuvT
. S0; +SCly—S0; +-S0Cly
nBREOHBEFIRL 2. Bb 8% 24 +3 SClz & T LEo HEERITH L &kl
M SCly © SHE0~90% 1% 1HOO0 #2805 15 SCle ~NEILBAT LR Y © S kR ok
k3dor4or.

-20
S03——S0

-2C1
SCly - —8

S+20—-S0,
SO +2C1-S0Cl,
2 Christiansen %56 XL { gt o S3° ZHivT Sulfate & Tetrathionate O
PRRERHEIE L 22k O 2 H8EC B 2 3ipssr o, Bl
~503SSS0,~ +33503"—>f803383503 +S20;3~~
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L3S & Pentathionate HiORED LOB O XD —FHEMTIX S 2 8RBV BRI 2
BEc X OTITON T3 TH 3.

3) HAMBCH ¥ T~ r v MROSMRIZHE 575 ® Oxalic acid OSMREBESE DR 2
NnTcTs.

4) PEREBCRG S 1 v ZHREOWH. Rubene % 59 (X R BB R H T
BBO 1+ RBRMEERIR Uz, Fes® M7 RBRICHK S &, SN Tix Fert &
Fe'+* OB 2RIZFMCNOTERICE (ETL, —%, Fertt & (Fe(CN)e) -,
Fet** & (Fe(CN)e) =~ :OMTREFTToXB 2 B3 a0k, Hg® R
7Bt Hgett & Hg*t LOBTR BT EI3HRL, X Mg 7 R K
Manganate & Permanganate |37 2 % ¥ ¥R T R # T iE T HREH E a0k,
gt co C1B8, Brée, 1181 L k2 i 23 Halogenate O BRE XL T
3. Mg?” ¥ H -3 ksd, Mg- 1 F4v&7rn 74~ aRttb OMITIEE0% 7
b TR T40 NS ORES B (>, Hg 41 * & 8Hydroxy-quinoline ® Mg
FEAIE =F 2T A 3 — A JKEFHE TEO CRBRE TR THESHBL 2. HAL Fet++ &
Ferrihaemoglobin, Fe**+ L Ferriheme {Z$GBHBIRKKE & ¥ T EHeF, Cutt & Cu-
acetylacetonate i chloroform 1T 25 LINTREECHELEKZLFES.

V) % 8 & ¥

SEHE T x OFEC RO ERITESFHINTE D, KiczoFOBETERIL T
L5,

1) ZEHR Erbacher p&BHRoOXERNECEHNL T3, HSHEEHEE AT
BRYP cEMEROS B L3 L TERASENER LTS . WERAENFFIEEE T3
B XV EETFOFEE LA LR LOBRYITOL DR CECHAKS. 2z THERY
BORGIEEO® 2 5 b EREHERD 3HISTE 3. Mo L THSBA RS OEEER
IR L 2RI ©O184% TH Dk, JtosH G C13® i CHRESRIBRO KT O
FEOL, IR S 2 C1® 3 RACER IR OFE R O BR 62~ O BT 3 AR OHE S 5.

2) {EFSEEOWSE Young’® 13 Thoriumacetylacetonate OSIE & HgH bt
FHe:TcillEL 3.2+£0.3%x10~%mm (at 100°C) il LT 3.

3) 4 #. OWgEiksE  Karpacher & 65 @E&l&mﬁ%‘ﬁkobfcﬁ:f'U%z“é‘* T, BERER
PbCly & HoediHE$g1F] RaD Z AL TH 1 v ORFEFAIE L 2FF Pb oigdsix 0.1~0.2
Cl OHIE0.8~0.6T, ZIIMBOHHETEIAE X B B Huin L |

4) SREOMMETHYF 580 1 4~ OPEBIREKOWSE Gilbert & 60 & Cub* ZERHE A
22T, 800°, 900°, 1000°C €53 Cut kBRI, TR OB R
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D IR OIEHM = # 2 ¥ - L LT 3Tkcal . =BT 3. ‘

5) #HAth Ogbumn 67 &5k Cr®! Z 3MAX 6O 1 +v 2 LT » 2RESHETPCRLE
T, 7 v 2gETiTo%, 3LV k6 HOREL BEESERE L THMEIREHER
ML 7. 321X Fajans 68 ORGHMHBri W 2prst e X il , Eosin, Erythrosin © AgBr 7k
B L ~OWFEIEVAA E 4 { Addition mechanism € X233 D TH by, Pkt 1 4 v & ko
Br 4 & & ORMICAHRIEEALDT VT OTAEDs & T OFe. PR KENC S R TE
FHrHORRELBIN T3 O,

VLERLT, FULEHEOERMBION LRSS LB 5% FH ¢ SR E#EE Bk S BATE
BEREE DROXBEEEORITH 25 . KL C OFFRHICH C X H SRR L <
BEHL T3 0P RZION, 581D B ERELE SR B BUR BRI OFEML 2 2o
T (HESNEL BN S. D1 3ECHT ML IECHINTE 70 172, ol
EOERYETS M MR 3B LIES . L, MEOERERHT 3B, (s
ROHESEN BT 208 OETELRE R L. Z2HE O TERECHEKOIHI R
Zrbh, LECEELTBRETRETHS HEMEOK 0L LT, Corson™ £
Borkowski 7% Brown 3 03 OB HK L HA5.

Hfl, by - ERCRTIE, MO BOIHRAMTEE LBIL £ 5 & T3 s 3R
FHHY, BMEERTEESORBOH 5 H LB RTMN L WS H OB E
HMLTH3E, 2l 2P8EY - ELHECANTHE2ZRE AR LAV, gk X
B AKBEEOREIE, 1 MACKIRDILAEE DA%, JULTH BRIy 508D,

Vi ki & L T1947F LR o R E RO e BETER L TR ok~ cER M L2 ©
ThH5. e S BBOMRAKBHEBINTE Y, ZRIcAHREHE TOEMHEBL -
i EoT 395 WO o E (HM I TS Bt Tk —FEK 33 L
7.

Ttk g (RO Ol ) L EECRE YT KRE TH 3.
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