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AFULE YO KSR # & MEBEIR 2 RE T ARIEYRE & L T S—-Alkylcysteine 8 f& (S-Propyl-
cysteine, S—-Butylcysteine # X ¢f S —Allylcysteine), 5 —Alkylthiomethylhydantoin 37& (5-
Propylthiomethylhydantoin, 5 -Butylthiomethylhydantoin 3 & ¢¢ 5 —Allylthiomethylhydan-
toin) 3 X ¥ 5 —Propylthiomethyl -5 -methylhydantoin #&mW L1z, & 5ic, MS, IR & X of
NMR 2% bV AORLEMOERRE 2T 12
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S-Alkylcysteine #5 & o8 Z @ Hydantoin FHHEAED r @4 & 3 E. Coli o AEFR
TBEES "o kiU, BHEOAFT ¢~ B b HydantoinFBMAD 12 5 BEHHHE
BAKTHBENH, b D Degradation mechanism {2 2T 2 FER 62> Fh|EINT
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Wk, 17, BN 63)1; S-Alkylcysteine 3 X 8 7 ® Hydantoin FHFEED < 7 2~D 7@
HHT 4 2 PRSI RIT OV TR L, Hydantoin (K & < iz 5-Allylthiomethyl — 5
methylhydantoin DOFF#EEABIERITAKIVEREL T b, 2L TRABINSEKRD B
a2 RV #s X HEBSROBRE 21T S RIBRREE LT, chbnsty, S-Alkyl-
cysteine [I], # X' %® Hydantoin &k [I1II], & %iz5-Propylthiomethyl — 5 —
methylhydantoin [ V] &K #3472, 5-Alkylthiomethylhydantoin [III] D& ARICD
\Tig Dakin 5 05 2 ISH U IR B b L 0kA 5 OB EORISREERET 5 L1k
XbBMUMBIE (K1), & bic Strecker A2 L IHR 5" Ok % #3f L, 5-Propyl-
thiomethyl-5-methylhydantoin[ V] »&m® U7z (K 2),
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Fig. 1 Synthetic route of 5—Alkyl and 5—-Alkenylhydantoins
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Fig. 2 Synthetic route of 5—Propylthiomethyl -5 —methylhydantoin
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1 S-Propylcysteine

7k Ethanol 500 ml iz 48 Na 10g %#f04, Sodium ethylate ethanol & %ZFHIL 72,
zhic L-Cysteine #E# 17.5 g (0.1 mol) 204, & 5ic 1-Bromopropane 12.3g(0.1-
mol) 2 1053E THF LU 7co RIGKDHIRTH %2 D TRIGK TR OHIBIAEEE 2 729, TLC
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(n-Butanol : HOAc : H,O=3:1:1) T&EMNCKRIGP2EEL, 3D SR » B
DTRIGFRERIZ803/E & Uiz,
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Fig. 3 On the effective reaction time of synthesis of
S—Propylcysteine with Silicagel TLC

¥ 7z, TLC Tid Cysteine RO AR T b % CystineDSpot R fH 0. 171icH 51, TD
RiSHicRE7 v €= D L15g 2 MARML, RECRICEREY 2812, ThEDREDKT
&8 3, %8| 518 % L TS-Propylcysteine O¥a#h & 14.1g (VK B6.5%) #1871, Hitifmid
T4 7 —WIKIBKRTIT - 12,

&R U1z S —Propylcysteine (MW 163) ® MS 2<% kvt M4 iKRT L S ITHFA %>
E— I MBFEINDG m/el63 ithbitc, £, 79540 b4 AL E— 2 BT BEAE—
2 m/e89 i [CH3CH2CH2—§:CH2 ] ¢£EAxbh, S -Propylcysteine &R LBz C &
PHERL I
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Fig. 4 MS Spectra of S—Propylcysteine

351 IR 25 kv T4 1580, 1405cn | iz COO™ ® C=0 1t fiET 5 (HEiRBI ORI,
1480 cn” ' iz —NH;" 12 & 3 ZBA BB ORI H 511120

2 5-Propylthiomethylhydantoin

o7 UBAY YL 97g(0.12mol) 27k 100 ml iz7A#R L, S-Propylcysteine 16.3 g (0.1
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mol) ZNABER Uiz iz 109 HCl KERZHETL, HEUZURESRIZ LR
(#9150 ml) TR 5| 5:E %770, N-Carbamyl-S-Propylcysteine & %1872, DU

TR % 10% HCl KBEBICAR S SINEL r2. INERE, INERE 2R L THIHER,
90°C, 204305k $ LN E > 120 CORIGR ZIKE UITH T 25& %2 ®E1 58U, 5-Pro-

pylthiomethylhydantoin O¥fif&&R 14.9 g (INKT9% ) 281, COEMERITIET 2 7 —iK
B 2RV T,

MS 2} % MV TIdSHFA A ¥ —2pm/e 188 iz, %7z, S-Propylcysteine M4 &
RfRICHRAE — 2 b m/e 89 itk b,

IR 2~ 2% +vTiZ 8200 cm_l'ﬁ[‘i&K —NH o{H#4EiES), 1700 o T Hydantoin & /v ®
C=0 (zH¥% T 2 kEREI A 572 & & b 5-Propylthiomethylhydantoin T& % ¢ &
ZHERB LT,

3 S-Butylcysteine

S—-Propylcysteine &% & Rk KIS TER L, L-Cysteine 8.8 g, 1-Bromobutane
6.85g & b S-Butylcysteine 7.3 g (VK 82%) % B1zo

MS 2% MV TIAFA AL E—2Bm/e 17T iZH b, 7552 b4F =28
m/e 142, 108, 61 /¢ KA 6 N1z,

%72, IR 27 b i3 S-Propyleysteine & (2(ZFET 1580, 1480, 1405cn 7% &1k
INDSA 54, MS 2<% kv kR S-Butyleysteine Th % C & 2B LU 12,

4 5-Butylthiomethylhydantoin

5-Propylthiomethylhydantoin m#& & D #/ET S-Butylcysteine 8.85g kb 5-
Butylthiomethylhydantoin 7.9 g (INE78%) % {817,

MS 2/ AV TRFEINBZDFA A€~ m/e202 itabhi,

IR 2% | it 5-Propylthiomethylhydantoin & E5LIL T4 b 8200 cn | A 5 & OF
1705cn” ' 72 & ORI B 5N B o

5 S-Allylcysteine

S-Propylcysteine & & AREDOKIG 2170y, L-Cysteine 35.2 g, Allylbromide
17.4 ml Xk v S-Allylcysteine 22.0 g ([N 68% ) » Bz,

IR 2<% hv T3 S-Propylcysteine & X < LI TU 555985 35 L X910 cm—lltﬁii’f‘ﬁ E=v
HiT X AW A BT T2 MS 2<% b v Tid S-Propylcysteine & h 3 F &5 2/h &
WEBHF4 A E—spm/elbl ks bz, Lbl, BAE—21d m/edl Th- 1o,

6 5-Allylthiomethylhydantoin

5-Propylthiomethylhydantoin M& Mk & AEDKIG 2170y, S-Allylcysteine 16.1 g
& b 5-Allylthiomethylhydantoin 11.0 g (XK 61% ) 281, CORGOFHEETHS N
—Carbamyl-S-Allylcysteine ($7/KICIERIC L & DHEEZRLU 2,

MS 2% M VTIZHFA4 4 E—2o23m/e 18614 54, X 5ic S-Allylcysteine &
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Riizc m/e 87 (CH, =CH— CH,—S=CH,) o ¥ — 4 2% & 11 5-Allylthiomethylhydan-
toin TH % & 2RERLT,

7 5-Propylthiomethyl-5-methylhydantoin

#7k Ethanol 20 ml iz4:J8 Na 0.6 g %2fi4A, Sodium ethylate ethanol /A7 2FFH L,
JK7K¥A T Propylmercaptane 1.9 g %14, & 5iz Chloroacetone 2.3 g %»#93804> T T
Ulzo BRIGHHEBEZ2L, NaCl otB%4E U1z, CheBERc—ERE#/K %A Na-
CleiB L, =—7 v #ilE21T-72, T—F VRRBETCTHREL, KEBEOMHKY S-Propyl-
thiopropanone 2.43 g (INKT74%) » 81z,

DU, C@P;opylthiopropanone 2.0g% 80 % Ethanol /K&E#K 20 mLiciBR L ,> 7 v {bH
VYL 122g BINA, ERPTLECHERTIEITHRA LI, ChIURBT v E-9vLb54g %
BnA 65°C T4 KM, 85°C T 1RMINAL 72, Ethanol 2EETF ThE LFEEEMKY 4.0 g
ZB1zc HRLBCHICERIF VENA, HRBRF VAIBEORMI ZHRELTOEH, T
LC &k h BFR = 7 VAT L D ERSVBIT L TN B L L 2ERLICDT, Fadv vy
WVIEH 2 v = b (5% Methanol Chloroform ¥&#) %4y HEREBL 217> 7o Z DFER 5 -
Propylthiomethyl-5-methylhydantoin > H 55 1.95g (IXK61%) 251,

MS 22 bV TRFBINDFTA o E—shm/e 2021k b1z, ZDfh 5-Propyl-
thiomethylhydantoin & Flfic m/e 89, 61, 48 s it € — 7 BEHAII 1L iz,

%7z, EAKR®O NMR 12K 5i27R$ & 512 0.92 ppm iz a ® CH; @ 3H 23 triplet (J =7
Hz), 1.55 ppm iz b ® CH, o 2H »s qualtet (J=7 Hz), 2.59 ppm T ¢ ® CH, ® 2H »3
triplet (J=7 Hz) & Propyl # CH; CH, CH,- O&EMIEBEIN 20 X 51 1.46 ppm 1T
e ® CH; @ 3H 5 singlet, 2.95 ppm iz d ® CH, o 2H »5 singlet CT##I| 3+ 5-Propyl-

CH, e
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Fig. 5 NMR Spectra of 5-Propylthiomethyl-5-methyl-
hydantoin in D,O
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thiomethyl-5-methylhydantoin D#E 2HER T2 C LB TEI, ok, BEXATORED
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S-Alkylcysteine 3 & (S-Propylcysteine, S-Butylcysteine , 35 k8 S-Allylcysteine ),
5-Alkylthiomethylhydantoin 8 f& (5-Propylthiomethylhydantoin, 5-Butylthiomethyl-
hydantoin #s & ¢ 5-Allylthiomethylhydantoin) # X ¢¢ 5-Propylthiomethyl -5-methyl -
hydantoin 2&m® L, MS, IR, ¥ X NMR &2 <2 MV TZOHEERRBRAE Lico 4%
T 5 BRREAE 2 AV THSHRICN T 2855 & B ROBRHA 21T > TV & 1720,
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