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S-Alkylcysteine, 5 -Alkylthiomethylhydantoin # X OF 5 -Alkylthiomethyl- 5 -methylhydantoin
DGR E B L CWEHRE <7 2GS LRET T 5 LTINS LEW OB T OREHEE R,
BEHREBHEFICEL 2T VI NVEDFEPNR L ORICICEEIRNEEZ LN,

ZZTINSILAMOEKER, BEBRDO NMR A7 MV EllEL, IAEBEORR % L7
72k &8% i3 S-Alkylcysteine & LT L-Cysteine, S-Propylcysteine, 5 -Alkylthiomethylhydan-
toin & L T 5 -Propylthiomethylhydantoin, 5 -Alkylthiomethyl- 5 -methylhydantoin & L T 5
-Propylthiomethyl- 5 -methylhydantoin T& %,

NMR D#EE&EH L Y L-Cysteine i3 C—2 LD KkFEEL C—3MDZODKFEOH O ZHAA D
FNENI20° L 2 BECEEE & B T EDHEEE N, 72, 5-Propylthiomethylhydantoin & (%1%
FHEOREEEZ L TWA I ENHEEEINL, E0IT, BUBEBRHEDNRIBEESN TS S
-Propylthiomethylhydantoin 1310C #* 580C £ CHREZEIL NMR I 217> THHEEHICE
BHAONTHEEICEELREZ L TWAIENELON:, £/, FTVTI Vi, EHE
EDOMEERICOWTREL, RERTHEMLAT VT I VETREEEBICEr 22 & 25
ALz SRR ZOICAMORERRENT VT I VOFBEZIEVWI LR EEESEHDOTH
5o
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Abstract

It might be considered that the conformations of S-Alkylcysteine, 5 -Alkyl-
thiomethylhydantoin and 5 -Alkylthiomethyl- 5 -methylhydantoin in mice had a close rela-
tion to the reaction of noxious substances such as radicals which were produced in the 7
-ray irradiation on the investigation of Radioprotective and Radiosensitizing effects of
these compounds with mice. Then, the conformations were examined by measuring NMR
spectra in D2 O and D 2 O added by protein of these compounds L-Cysteine and S-
Propylcysteine as S-Alkylcysteine and 5 -Propylthiomethylhydantoin as 5 -Alkyl-
thiomethylhydantoin were used. It was presumed that each dihedral angles between C— 2
H and C— 3 H in L-Cysteine angled 120° conformation by couppling constant of NMR

spectrum. It was also presupposed that the conformation of 5 -Propylthiomethylhydantoin
angled the same degrees.

We measured NMR spectra by changing the temperature of 5 -Propylthiomethylhy-
dantoin, which was reported of its large radioprotective effect, from 10C ~80C. But it was
found that the coupling constants were changeless, so that we might say that its conforma-
tion was very stable. We also examined its interaction on protein, adding to Bovine Serum
Albumin, but the result showed that its coupling constants didn’t change. Therefore we

concluded that its stable conformation was not influenced by Bovine Serum Albumin.

i L & (<

EHALEW TH B Cysteine DB EID ROV TV RT TICHE SR TV D, S5,
S-Alkylcysteine 8 & 8% ® Hydantoin FEAR % 272 ¥ BEEFHC X 25 E. Coli »AFFRIZH
THHEESY O3 i#E# 7 3 / B & 0 Hydantoin S840 13 ) A HEHR#ERRIATH
BHEHELTWDE, Th5LEWD Degradation mechanism 1220w CRFER 5212 X b %
EhTwb, 7, TR S-Alkylcysteine 8 X% @ Hydantoin FHEKD <7 212D
WTOY BB ICHT BB EES R % RET L, Hydantoin &k & < 12 5 -Prop-
ylthiomethylhydantoin & O° 5 -Allylthiomethyl- 5 -methylhydantoin O 5t #EEs # 5D £ A5 i
bREVEHEL TV A,

ZTIT, BRARIKWOBRHLILEVMONES L OB EEZRITTHLDICS-
Alkyleysteine (1) # & U° % @ Hydantoin ##44 (1) % Dakin 5% 07 % IS L 72 HIE 5
BLUKE ST ORUBRMERFL, IELARLEY,

R-S— CH:— CH- COOH R—S—CHz—CsllH— (::=o
NH: HN* HN?
N/
C3
Il
0

(I) S-Alkylcysteine : (1] 5 -Alkylthiomethylhydantoin
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ISP DERERITICIE NMR 27 MV XD BOWAHENERTH S, £<I2K
BEBRBIOT VT I VIRINERT OBRERNT L T 52 &3 Y RBHEEO <Y ZAERTOHFO
RELBRHTLIZLICLDLEIOND, DLEOZ hd, ThobEWOEKBHS L UF
MFET7 VT I VRMERD NMR 227 FVvERIEL, ReT#1T 572

S 53

1. NMR#E

NMR 5 {2 i Varian XL-200 NMR Spectrometer % FI\V» T{T 5 7z, 7z, B LTt
K (D:0), HMERERBEEER (W25C), AHEEL LTIk DSS v,
2. ARk

2-1 S-Propylcysteine

## K Ethanol 500m¢ IC4&/& Na 10g % 12, Sodium ethylate ethanol # Z AP L 7z, Th
2 L-Cysteine 35 E£3E17.5 g (0.1mol) 2 %, &€ 512 1 -Bromopropane 12.3 g (0.1mol) % #9710
SETHT L, 2 T3040 E#EH L 72, JE T T Ethanol REFZAE DK THES CRKSFE
L, S-Propylcysteine ®MAE5414.1 g (NZEKE5%) % 15872, HHs sk 1 Ethanol KiEH T1IT - 726

MS m/e:M7163, 118, 89 (base), 74, 61, 43

IR vEBr  cm™:1610, 1580, 1480, 1405, 1340, 1300, 850

NMR ¢B42:0.93(3H,t, J=7.3H.), 1.58 (2H, sex, J=7.3H.), 2.56 (2H, t, J=7.3H.),

2.97 (1H,dd, J=7.3,15.0H.), 3.10 (1H,dd, J=4.2,15.0H,), 3.90|(1H,d.d, J=4.6,

7.4H.)

2-2 5-Propylthiomethylhydantoin

ST UBEAY Y L9.7g (0.12mol) %K100méZ#ERE L, S-Propyleysteine 16.3 g (0.1mol)
FMABBEL72 SHICI0%HCI KBBAETL, ELAHBREIRDOE 25 H (K150me)
TR OWRF]{FA % 7V N-Carbamyl -S-propylcysteine D#E R % B, DWTIOHERE%10%
HCI KB B S 90C, 2050 MR L 720 SUSH 2 K& L= %ITH T & 2 WEIFEL,
5 -Propylthiomethylhydantoin DH#EF14.99 (INFKT9%) 215720 Z DFHE 21 Ethanol
KB % 7z,

MS m/e :M7"188, 89 (base), 61, 47, 41

IR vXBr  cm™:3300, 1690, 1310, 1180, 1080, 770, 630, 550

NMR 6B%8:0.93 (3 H, t, J=7.4H.) 1.58 (2 H, sex, J=7.4H.), 2.61 (2°H, t,

J=7.4H.), 2.96 (1 H, d.d, J=4.8, 14.5H.), 3.08 (1 H, d.d, J=4.2, 14.5H.), 4.53

(1H, dd, J=4.2, 4.8H)
2-3 5-Propylthiomethyl-5-methylhydantoin

#7/K Ethanol 20m¢i4&ENa 0.6 g # 2 Sodium ethylate ethanol FW % AL, KKE
#C Propylmercaptane 1.9g (0.025mol) %%, &5 Chloroacetone 2.3g (0.025mol)
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%305 T T L7z S & GEEFTIC—RIER K E MA AL L7 NaCl OFEREERL, T—
FUHH 24T 5 720 T—F V% RET CTHREZRFEGOMHIRY S-Propylthiopropanone  2.43 ¢
(INET74%) %1872, Z D Propylthiopropanone 2.0g #80% Ethanol Ki&EMHK20me (2L,
ST AEA ) T L1229 FIMABEHEL 72 S NICREET Y E= 7 L5.49 %X, 65C T 4 K,
85C T 1 BRI INIE L 725 Ethanol #E T THEL, FEAMKYL.09 2/H72, ThiZT Y
A NVEHRZT< b+ (5% Methanol Chloroform # i) %17\, 5 -Propylthiomethyl- 5
-methylhydantoin ® FfafEf1.95¢ (INFE61%) 2872,

MS m/e:M7"202, 89, 61 (base), 47, 43

IR vEBr  cm1:1700, 1400, 1290, 1165, 775, 570

NMR 65%:0.92 (3 H, t, J=7.3H.), 1.46 (3H, s), 1.55 (2 H, sex, J=7.4H.),

2.59 (2 H, t, J=7.2H.), 2.95 (2H, s)

1% &
1. L-Cysteine, S-Propylcysteine 8 & UF 5 -Propylthiomethylhydantoin DFELEEIZD T L-
Cysteine, S-Propylcysteine $ & ¥ 5 -Propylthiomethylhydantoin @ EKEH#H D NMR X X
7 M VvEk D LSBT R 1T > THhiz,

FAKFIZBF S L-Cysteine ® NMR A7 MV TC—3MNDAFL % (—CH.—) IZH
k¥ %Y —2133.06ppmicd.d, J=4.5, 15.1H.3.16ppmicd.d, J=5.3, 15.1H, C—2f{i®
AF o (—CH—) CH¥THE—2 13 4.26ppm i2dd, J=4.5, 5.3H. L ZhEFh1HD
DOE— I HHLNE, ThiEC—2HORFRED E b Y OBREOPE CRES 2C—3
LD 2 EDARFEHFHEME % o 7272 0ELIbDTH D, FEMie b &i2X) C—3HD
KFEix gem FubYETHYyTY S (J=15H.) %L, 2WCEYFVTO R ET
Ty (J=4~5H) 2fToTwb, I FL7u by HoEEEHS]=4~5HLTh 5

g4, Zh# Karplus ORI h2dTROTHABELE T F VT O b v O KA L fig 2
DEHITIFIN°E BB LB D, LI ->T, C—20KFELC—3MUDSHELD
HEARARO T hbLbELRY A REL L 5 TWDH I EDHES NS,

¥ 72, 5 -Propylthiomethylhydantoin ®35& b figl ICABNB L HIT, -—CHz—(I:H— %
FZETIRIFEBEZ AR PUSBI SNz, Thik 5 -Propylthiomethylhydantoin @ ZEKH
TOREED fig2 TAHABN B X HIZ L-Cysteine LIFIZFFFETHAH I L 2RLTWA,

L-Cysteine 7* 5 DFERTH % S-Propylcyslteine ONMR TR EREZo20fbE e R% -
Tl o TN IhHhbohb, ZORE —CH:~CH- €Y7 b ryfi3]=4.28XT]=
73HLTHy T v 7R LTwd, ZOfl% Karplus®ORI IChTIRDOB & fig2 DEH K
Fura b Eo ZEEAIR130°, 110°BEL A2 L2 2 REL 72,

%72, 5 -Propylthiomethyl- 5 -methylhydantoin T LR L& O o #EE —-CHz—(llH—
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316 3.06
426ppm
J=5.3 J=I5. Jei5.1
napes *** " HS-CHz-CH-COOH
‘ ” NH2
Cysteine
310 2.97
3.90ppm
J=74 J=15.0 J=15.0
e s *"2 CaHs-S-CHzCH-COOH
NHz
M S—Propylcysteine
3.08 296
4.53 ppm .
sag 145 J=14.5
J=48 CaHs-S-CH2CH-C=0
Je42 J=42 . |
Nlj l)lH
6

=~

5—Propylthiomethyl-
\'NL“ hydantoin

L

|
Figl. —CH:2:—CH— NMR Spectra of Cysteine, S—Propylcys-
teine and 5—Propylthiomethylhydantoin at 25C
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120° @ Cysteine
COOH
H H
NHz2
SC3Hs
H .

' 30@\ S—Propylcysteine
HaN

H H

H $-C3Hs
120°
c=0 )
H ‘ 5—Propylthiomethyl-
NH\ oM hydantoin
0

Fig2. The preferred Conformations of Cysteine, S—Propylcysteine

and 5—Propyithiomethylhydantoin in D20 at 25°C
CH;

EA —CHz—(I;— Lo TWVARLZOEYFNTO MDA v 7Y 7 ESREBM S e v,
~CH:— D gem 70 b Y B DA » 7)) ¥ 7% 7% < 2.95ppm < singlet & LTE— 27 HH SR
720 L7245 T, 5 -Propylthiomethyl- 5 -methylhydantoin D ELEEIZ DV Tid NMR 22 b
VB HER R 2 A 5 72,
2. 5-Propylthiomethylhydantoin ®iREZ{t NMR D@

5 -Propylthiomethylhydantoin & NMR #l%E iR % 10T #* 580C ¥ TEAbL & ¥ ELEE I 2L
BB B PRE EIT o 70

fig3 IIRENSH LS IC10CT 4 H80C % THIEIREE % 2 L & ¥ Td Chemical Shift, FHEE
Be b Br %<, fig2 @ 5-Propylthiomethylhydantoin DEREEDS = iR EE & EH < 13 JE
BIHECHBHT L EFM L7, 727, HDO®H® Chemical ShiftiiHiRME LA & & b i
ST I ETAIEDBEIENT,
3. ZHHEL 5 -Propylthiomethylhydantoin & DHESEHIZOWT

0.5m¢ D EIKIZ 5mg® 5 -Propylthiomethylhydantoin Z L, ZHICEMEBTNT I v
1, 2, 4, 6, 10mg&®ML NMR 2~ PV ZHIEL 72,
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| 80°C

I DSS

40 °C

|
] ! DSS

10°C.

\ Dss

6 4 2 O ppm

Fig3. NMR Spectra of 5—Propylthiomethylhydantoin in D20 at va-

rious Temperatures



86 VeRkE — - FERTRAZA - THIRA - MBIER] - MERE - EH OB - ETAl—

2 mg

WM

660 Mz 560 Hz

Fig 4 . NMR Spectra of 5—Propylthiomethylhydantoin in the Pre-
sence of Bovine Serum Albumin in the Range 560 to 660

Hz at various Concentrations in D20




BesHrb s & ORI BT B BT 87

figd & —CH:—CH— D AFL v# (_CHo—) 237 550 NMR 2R L7 b 0Th b,
CHIZENTHEMET VT I 22BN CTHREAER, Chemical Shiftfli & b4 < BLAT% »
CEFHBALI, L7ehoC, FMET7 VT I ¥k 5-Propylthiomethylhydantoin @&k
PCORELZRILEED LS 2HEARE 2V E SN, SOz L~y 2kilidb D
5 -Propylthiomethylhydantoin O ELEEDS fig 2 L IZIZFEBELR DD THAI L2 WHESIED
DThb,

Lz, W™MEMFTNVT I VEIFHETICON NMR 27 b VO SEREOET 2580 < h
2h, THRREMET VT I VRO 0B EOMEFE LML 20 EE L bht,

ES & &

BRI #ERA5® % &b Twbh b L-Cysteine, S-Propyleysteine 8 X U 5 -Prop-
ylthiomethylhydantoin @ EKHIZBIF HEEBEICO W TR 24T 5776 NMR A2 F VL OK
EEH DS L-Cysteine 1 fig2 D&% C—2fD T b C—3MDSHENELD
BoltBER2 L5 L, &5IC 5-Propylthiomethylhydantoin & (3 IZFMLEES & 52 &
HFE Lo T 5-Propylthiomethylhydantoin ®EEEEIZ10C ~80C DI TREETH 1,
72, BEHBEBRP CTORMKOREL L5 L2 fEEE N2, £72, S-Propylcysteine i FE0
DILEMERLY, BEL VA LRELDSEL TN RE#EL LD L EESNT, Sh
LD &I Y ARG LBSTHRBHERLITOHE, ShSbAWH BEHRBIECZ 0 X
IREEEL STVRAEILEI DI DED D TH S,

Z DWFRIC & 72 ) #AGE LD % DBYE % > 72 72 7o dLHEE K B30 1 28 O TR LA
TR EHBL T

2 £ X K
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