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S-Alkyl-thiomethylhydantoin 5k, 3fE${ & L-cysteine, Cysteamine % C57BL =7 ZEIENIC#5
THI 2L, ZORSRPEEMRE TN, S bA oS R~ 2EKEL 2D, 1.5mmole/kglc
L 72, Hydantoin #FiEAlZ L-cysteine L D B5#RIRAEH - 72, Cysteamine 1324 [MDEE LM TIZHES
FARBGH R AT 5 1172, DL-5-Propylthiomethyl-5-methyl-hydantoin @ D. R. F. (31.26 & 3 #$H ¢ Hydantoin
FHURD 7 9 Tl L R K & 9 - 72, [EEIZ, DL-5-Methylthiomethyl-5-methyl-hydantoin & DL-5-
Ethylthiomethyl-5-methyl-hydantoin %% D. R. F. 131.22&1.17T» - 72, FHDOHFHEHENE % 30
T %720, KEWNIZHBIT S Thiomethylhydantoin FHEARDHSHEAREEREIZ DWW TEER L 72,

BRIz L aEER2LFEMIC CEFTH L, =
" DFER L CEHT 3/ BO—FETH B Cysteine
W% (Radioprotective agent) (25 7%, Patt 5Tk - THESINTLEK, w<D
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NHCOCH; NH,
B 0
2) Hl—S-CHg—F-—COOH 4) Rl—S—CHZ—()J—COOH
NHa NHp
B 3 m
3) Rl—S—CHZ—’C'—(F:O 5) Rl—S-CHZ—fIJ_CI=O
NH\ /NH NH\ /NH
C C
i JIi
0 0

Ry : CH3CHpCHp-, CHp=CHCHp-, Rp: H- , CHz—
CH3CHp- , CHz-
Fig. 1 General formulas of radioprotective and

radiosensitizing sulfur containing amino acid
derivatives.

7 SH % &0 EhbAMn B #biag &) &
L THHIFE & 172, B 2 13, Cysteamine % Glutath-
ione 1358 7 7 HUN #R BT RERN R % FFD Bk b 21k
WP TH B, L Luh s, 2o SHAL
A HEFLE IS L CHE R R T TRIE &
toTWwh,

bbbz NFE T, Fig. LIT/RL2&HRT
DB EARL, v AR RBWIc T
B U BT RN 7 &5 UMV U ot Jh S % i
AL TE Y, X, S-alkyl-L-cysteine (No.
2) £ZN7F F (No.1) Tlx, Cysteine&
RS Z ML T OB#RIR TH - 7227,
L&y b A rFEAK (No.3) 12§ 2 & Bhfish i
D EH B LN, ZOFMEZIZIEAE TV, —
7, No.2 & No.3DzANLK*XL FTHSH No.
4 & No. 5 [3BERRA R h72 S 7z,

A, &0 RhRE 2 BN IR BERE R OB FE & H
L, &> M UFEkicERH LT, 3
@ DL-5-Alkylthiomethyl-5-methyl-
hydantoins 248K L, =7 2283 2 HaH#E;
HNF L HBHEERET L 2 THET 5.

ERMBBLUFE
1. DL-5-Alkylthiomethyl-5-methyl-

hydantoins #& ¥ (Fig.2)
1 —1. Alkylthiopropanones N4,

Thiourea #9712 & )% 72 Alkyl mer-

captan 1 H&EZ4&EF M) 7 LEMOMKT S
J—IVHRIZAIL R L b1 1%mnE /7
oLT kb RETLR, ST,

1) NaOEt / EtOH

R-SH R-SCH, CCH
2) CICH, GCHg 26' s

0

CH
KCN,(NH, )2 CO3 N 78
in Aqueous EtOH R-SHp d—=2-0
NH /NH
G
0
Ba (OH), GHs
—_—f e R-SCH,~ C-COOH
NH,
H:CH2=CHCH2— CHz,CHzCHg“
CHzCHp , CHz—

Fig. 2 Scheme of the syntheses of DL-5-alkylthi-
omethyl-5-methylhydantoins.

KoREMZ, GlEHEZ—T VAL 72, K
WieEEF b ) 7 A THIERAE, WRIEZERIC L - CH
9% % 1372 . n-Propyl-thiopropanone : bp 80 C
(22mmHg), & 512 ZD{bE&W#% 2, 4-dinitrophenyl-
hydrazone & L7z, TCHESHr—EBRME (%) :
C .47.76 ; H, 6.95. S, 15.71. C;:HsN,O,
S &L CiEt#HME (%) : C, 47.51; H, 6.98;
S, 15.85.
1—2. DL-5-Alkylthiomethyl-5-methyl-
hydantoins DA%
DL-5-Propylthiomethyl-5-methyl-hydantoin
12 OWT LRIz~ %, n-Propyl-thiopropanone
(0.4mole, 53g) #500m N70~80 % DT ¥ /
—JUZH#EREL, 0.5mole D> T ibn ) 74k
1.5mole DKEET > E="7 L% M260~65C T
4~ 5 REfIFE L 72, 2 512, 85°C T 1 Wefilin
BTy /) — a2 mHT 5 &78g (87
% W) DRFES TR, T8 — L KD
F b 4G % 4T - 72, DL-5-Ethylthiomethyl-
5-methyl-hydantoin & DL-5-Methylthiomethyl-
5-methyl-hydantoin ¥ [N FFTEKL 72,
DL-5-Propylthiomethyl-5-methyl-
hydantoin : mpl119~121°C. JoH4rtr—5EE
(%) . C; 47.76» H, 6.95; 'S, 15.71. 'CsH,y
N.O,S & L Cit& (%) : C, 47.51; H,
6.98: 8, 15.85.
DL-5-Ethylthiomethyl-5-methyl-
hydantoin : mpl109~111°C. JCHEHr—E K
(%) : C, 44.61; H, 6.42; S, 17.21. C;H,,
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N,O,S & L Cit&ME (%) - C, 44.68; H,
6.38. S, 17.02,

DL-5-Methylthiomethyl-5-methyl-
hydantoin : mp138~140°C. JCEAHT—5 HiE

(%) :C, 41.25; H, 5.86: S, 18.65. CcHy,
N,O,S & L CitH1fE (%) : C, 41.37: H,
5.79 . S, 18.40.

2. EBHT%

EEREIIE, NGBS RS = CERE L 72
58k, C5TBL = A THRE (20+£3) g
DLDEMT, FERILAWIE 7 ARE Y
720, 1.5mmole/kg THEMENIZES L, 1A
20VC 2 i L 72, X HRREELC (2 AR BROY AR OK & #
B 7, HH L T3050 412 °°Co 72 b ) it (#
150,464 Gy/min) #L£HMHE L T, 30HHD
JaER 3 o YA

BRRUESR
UEIREAVE IR i N oY N I 55 S B

# dose reduction factor (D. R. F.) #&HHL
72o D.R.F. (3, Bi#WELZHENLZE & &R
ML Zewv & 20 LDy, (50 % BOUEHUH fR i =)
DIE &5 THEKL, HEdc I8 130 H HEIE
2, BNy OMEDN 7 77 LD KD B,
DL-5-Alkylthiomethyl-5-methyl-hydantoins
HOD.RF GFUToREICLYFEH L2, E8
B AR E 85 L 720 i~ 7 29 LDsl36.70
Gy T#-72,DL-5-Propylthiomethyl-5-methyl-
hydantoin @ LD;,138.45Gy T4 9, D.R. F.
121.26& 3O F> M v EHER L) The
L BhEsh R AR & D - 72, Ak, S-Methyl &
S-Ethyl £#2 ?» D.R.F. (31.22+1.17TH -~ 7z,
—77, AbE#e5-3050 1%, #aT.5Gy (FFH
R 7 20 LDyl AHY) 2 £ 5 HET L, HATHE
0B HIZ B 244, RERIIELR D 53K
AR EFBEIC OV TELEM T IZEH L
2o ZOFERE Table 1IcF &7z, K, 7
v ANDEAIZHETIN TR L 7282 1.00& L

Table 1 Effects of sulfur-containing amino acids and these derivatives on survivors of y-irradiated mice

7.5Gy y-irradiated

Compeumds Mice survived (Ratio) D.R.F.
30 days M. S.
I
IAUL‘S—Cm$_—$:O 18 (6.00) 28.1 (1.53) 1.22
NH NH
(e
I
(@]
CH,
Z-Uhuh—s‘cmf—_fzo 16 (5.33) 24.9 (1.36) 1.17
NH NH
NS
C
I
O
il
3. CHBCHZCHZ"5"CH2$*"C::O 19 (6.33) 29.9 (1.63) 1.26
NH NH
Pa
C
I
O
4. HS — CH, (liHCOOH 6 (2.00) 15.2 (0.831) 1.08
NH,
5. HS — CH, CH, NH, 0 (0.00) 5.3 (0.285) —
6. No added 3 (1.00) 18.3 (1.00) 1.00
7 . No irradiated 20 (—) 30.0 (—) —

M. S.: Mean Survival (day) D.R.F.: Dose Reduction Factor
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A ATTIvNfE% Nod & No5IZRL,
£1t&o D. R.F. AL,

bNbNDEGFETOMNERTIE, P AT4 %
U Z DFFBAR DB BRIz D> nwTiE, B
TOMREB T2, Thbb, SH K% LD
CATA KL, S-T X VEFIKTIEB#
BHRDHAD L, FNHDTFFTHRELE
DBRoNLD -2, £ F> b A rFEK (5
mercaptomethyl-hydantoin) 23 % & Bh#%h5R
DML 7299,

REEBTIX, 3HEHEOL T M vtk e
PATA Y, VAT T LY OREHRB R %
MG L 72, £ O#ER, 300 HOATE, F
VHEHFEAHBLEUOD. R F. owinaoT—o»
53, INLEFY M UFBEKIEIS ATA >~
& D B RN L 72, BB, VATT I
IZ2WTUE, GRIDEREHTIT-72E 2 5,
TR R R AR L 72, B, B ML
FHEA S BRI DRI L B BRI, 7
TENLXE D> A FNE S TFNVEDIETH -T2,
Lo L%eht s, &2 OMRIEFICZ 55 & »
JEIFI, BENEZAHFMTE LW, 2,
s RN d >72 & 57> b 4 »FEKIZOWT,
51300~ 330 mg/keg mouse TIF30H iz 72
D FEE & RATRER, T~ AL

L& M A o BEROB AR & BT 5 72
&, KEWIZ BT 2ACEM OB o p g %
FA~7z, Alkythiomethylhydantoin OS54
fREERE 2 Fig. 312mR L 729, B ki
DEGENL, LAY & DD 54T - 72, N,
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0
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Fig. 3 Possible degradation mechanism of
hydantoin derivatives by ®°Co irradiation in
oxygen-free aqueous solutions. Majar routes
are indicated by thick lines.

O (e »ififEHl), KBr (-OH Offife#sl) &
" NaCN (- H OFfifE#Al) 35T TR IR
FUTC, MU RERREZ I L 72, Z DFER,
> b A K (Sulfide hydantoins) (3,
IRDBF R & > THEL B OH 7 2L (B
1) BLre g OKFIET, ®RITHE) K
JBAsH <, EMALERE AT N DFERY I B
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DEAMEEWORFED T2 HIZ, Y A 5
AR S - & et % HIC b X LA ARk
L, Bi#EBRZ1T) LEIH B, IS, 5
> M VEEERD S -EHRFEDFERIC L B F#ER
BRI 2 2 L 13, SRBICEI N HE
N—DTH b,

E| 2
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e d Nt R et =

X B

1) PATT, H. M., Tyree, E. B., Straube, R. L.
and Smith, D. E.: Cysteine protection against
X-irradiation. Science 110, 213—214, 1949

2 ) Eker, P. and Phil, A.: Studies on the growth-
inhibiting and radioprotective effect of
cystamine, cysteamine and AET on mam-
malian cells in tissue culture. Radiat. Res. 21,
165—179, 1964

3) Mori, T., Horikawa, H., Nikaido, O. and
Sugihara, T.. Comparative studies on protec-
tive effect of various sulfhydrl compounds
against cell death and DNA Strand breaks
induced by X-rays in cultured mouse L cell
death. Radat. Res. 19, 319—335, 1978

4) Nishimura, A., Hashimoto, M., Konno, K.,
Ohta, Y., Tahara, S. and Nishimura, H.: Radio-
protective and radiosensitizing effect of sulfur-
containing amino acid derivatives on mouse. Z.



GRET 3 BRI (1) 57

Naturforsch. 35C, 726—728, 1980
5) PEAEAA, © KIBWEIIE I 20y BB Gz &
T AEHT 3/ BFIROL#E, MERARICET
A7, R ILEEY-2HERE, 98, 827—850, 1986
6) Reid, E. E.: Organic Chemistry of Bivalent

Sulfur. Chem. Publishing 1, 32—35, 1958

7) Frank, R. L. and Smith, P. V.: The prepara-
tion of mercaptans from alcohol. J. Am. Chem.
Soc. 68, 2103—2104, 1946






	空白ページ
	空白ページ



