(MEHREFLIIE %184 2001)

REDVATALANT 4 2B, REVATA 2RIV + VB,
REATALANT 2T INDERET I/ BAHEESR L ORI

Bom o2 o omoe A 2o o kD wom e %2 AEAm /g kY
OB RE T2, PR KR BEE**)

Synthesis of Homocysteinesulfinic Acid, Homocysteinesulfonic Acid and
Homocysteinesulfonamide, and Reactivities with Various Enzymes Acting on
Glutamic Acid and Glutamine
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We synthesized L-homocysteinesufinic acid and L-homocysteinesulfonic acid, analogs of L-glutamic acid from L-
methionine with overall yield of 18 and 30%, respectively. L-Homocysteinesulfonamide was synthesized as an analog
of glutamine with an overall yield of 3%. Their reactivities with various enzymes acting on glutamic acid and
glutamine were examined. L-Homocysteinesulfinic acid reacted with glutamate dehydrogenase (Kn=13.3 mM,
Vinax=2.46 U/mg), glutamate decarboxylase (Kn=384 mM, Vinax=2.39 U/mg) and glutamate oxidase (Km=242 mM,
Vmax=22.8 U/mg). It competitively inhibited glutamate decarboxylase (Ki=6.23 mM). L-Homocysteinesulfonic acid
did not react with all the enzymes tested, but searved as a competitive inhibitor of glutamate decarboxylase
(Ki=1.24 mM). L-Homocysteinesulfonamide competitively inhibited glutaminase (Ki=4.27 mM) and asparginase
(Ki=27.2 mM).
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100 mlok, 50 mlOLY /) —, 10 mlOYrFlr—F ) CIREERL, HRIE-%, 0014 NEERBER
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Fig. 1 Synthesis of L-homocysteinesulfinic acid
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(1) 10 gDOAFF =V %200 mlOEAKBEET Y ESTIZHERL, FhUDL, BT VE=ZTA2RTMULE, W
FMMRTT v E=T BE Ui %RWIC 150 mlOKICHERRL, KEBCpH % 701 A L 72, BB pH % IN
NaOH THHALICHER LoD, fafi7 o) v 7 v bh ) wa&mmL, B5h72ibEw% 200 mloK, 30 mloxs
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Fig. 2 Synthesis of L-homocysteinesulfonic acid
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Fig. 3 Synthesis of L-homocysteinesulfonamide.
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GluDH, GluOx, Glu-OAA AT JETIE10 mM D HCS 3 % 1d HCA % USRI UHER £ % #8720 GluDC K
JETIE5-20 mM HCS, 1-3mM HCA %, ¥V I F—ERV7A85FF—¥Tid1-3 mM HCN % FUBRIC
WMUBHEEHENE L7z,
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BREEE
HCS, HCA, HCN# 10 g (67 mmol) ®L-AFF+=rH»bZhZn18 g (11 mmol), 30 g (16 mmol), 300 mg
(16 mmol) & L7. &8 LA-HCS HCA, HCN B X THCN & O A O RBERE 2 R IR T,

Table 1. The melting points of products

Product m. p. (T)
HCS 174
HCA 262
N, N’-Dicabobenzoxyhomocystine 120
N, N’-Dicarbobenzoxyhomocystine dibenzylester 88
N-Carbobenzoxy-3-carbobenzoxyaminopropanesulfonamide 123
HCN 236

£ L 72 HCS, HCA, HCN % 8812 U T RS & FHEMBZ R (R2), HCSOBNEWERE 7V Y I ¥
BT HLOEHET AL VTRLE VK &RV Vinax B SN, 7V Y 3 VBRICHAT RS IR o 7275,
FRBELETIIBVTEPNS R P NS SR Lz HCSIZERPISTEET 22 LML THE DY, LEOKE
FHCSAHEERFICBW T/ VY I VA EEABEC LTI/ VY I VB EABORB CRBFSINEBL I 2R L
TWwb, HCAIZHCSFBEARPICHFEREL, MREZEWE L LTl XE, SRECIImMEMRICEELZRT I L0
BNT VB PESE R BRI SR S hd oz, BEISHT 5 HCAMEMROFEDE DS, HCANE
Brhobhwold, 7V I VB - COOH#EZ R 27 3/ BFRIENHCSO ¥ - SOOH % #2# T & % A HCA
Dy - COOOHRFBTE VD, HHVIEZOHEART v MIHCADASL Z LN TELVADO VTR DEHIC &
DEEIOND, VAFAVANTA VEE  VATFAVANT + VEBERREBL, NMEITY Y 7)) Y OEKE
BT BV AFAVANTA VBB FAINEFYT—ED LI 10, YRNOBBIBETREVBOBREICL>T
HCARRHENL EE2bND, WETTHCNAHE L TABEOME I L VA, ZOLEWIC L 2BBOEFTEE
WMENMOENTEY, ZOHAND DL LTIV IVEBY Yy —YOHERE LTHL LY IV Y I VIS
BATE S NS 7200 & DREND 7Y, SHEOEEILZOEFTHENR L LTI/VY IF—EEROHEICLS Y
VEYIVBO, FLTTANIFF—FHEILIATANGF VBOESROMEDAFTHENRO—RATHLZ LN
RIS Tz,

Table 2. Kinetic parameters of enzymes

Enzyme Substrate (Inhibitor) Kn (mM) Vimax (U/mg) K (mM)

GluDH Glutamate 147 6.78

HCS 133 246 -
GluDC Glutamate 7.14 6.97

HCS 384 2.39 6.23

HCA - - 1.24
GluOx Glutamate 0.454 474

HCS 5.06 1.86 -
Glu-OAA AT Glutamate 0.8339 179

HCS 242 228 -
Glutaminase HCN - - 427
Asparaginase HCN - - 722

— : Not detection
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