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The following two experiments concemning steroid analyses have been done. The first one is the
development of the highly sensitive reagent to trap endogenous vitamin D related compounds selectively and the
second one is the photocatalytic degradation of estrogen.

A sensitive and stable Cookson type reagent, 4-substituted 1,2,4-triazoline-3,5-dione, baving 6-methoxy-2-
phenylbenzoxazole as a fluorophore, was prepared for HPLC/fluorescence (FL) measurements of vitamin D
metabolites. The reagent was purified by sublimation to give stable purple crystals. The reagent
quantitatively produced the stable Diels-Alder adduct in 5 min at room temperature, which was highly
responsive to fluorescence detection [model compound (provitamin D;); detection limit; 2 finol per injection
(signal/noise=5)].  The reagent has been proved to be useful for the determination of vitamin D metabolites in
biological fluids using not only HPLC/FL but also LC/MS.

Investigation of the functional group responsible for the photocatalytic degradation of estrogen, one of the
endocrine disrupting chemicals, has been accomplished.  Estrogens were subjected to photocatalytic
degradation using titanium dioxide immobilized on glass beads as a catalyst, whose time courses were measured
by HPLC or LC/MS. The monolithic silica colurn was mainly used for the separation of estrogens, which
provided a satisfactory separation with a smaller retention factor than those obtained from the conventional
columns.

Estradiol and estrone, which have a phenolic hydroxy group at the C-3 position, were gradually degraded by
UV irradiation and nearly disappeared within 6 hr. The corresponding 17- or 3-glucuronide was degraded faster
than the respective genin, estradiol or estrone. The double conjugate, estriol 3-sulfate 16-glucuronide, was also
easily degraded within 3 hr.  On the other hand, the degradation of estrogen 3-sulfate did not start within 2.5 hr
but the reaction was completed within 6 hr. Unexpectedly, 3-desoxyestradiol, which does not have a phenolic
hydroxy group at the C-3 position, was degraded like estradiol. These data did not agree with the previously
proposed hypothesis that the photocatalytic degradation of estrogens is initiated at the phenolic hydroxy group,
but showed that the glucuronic acid moiety plays an important role for the initiation in this degradation reaction.

All the obtained data are helpful in the development of clinical- and environmental-analytical chemistry.
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SHFETH D, GOMS 3T TRERENELDOTHHDIZH L, LOMS b ER{LDBRED LFERD
FHITAY, BITENA A ALEORRI, AEFHERLEETE 2BRRENIIEICE THER
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1. A7 a4 ROBRERHE L RHIZBEET 5%

BARSECIHEERES 0L, BEL & JESEHE LTVAR, Th RS BRT 2 EEN
E4 3y D (D) REHOBFISRIE, B RHEZ BAE LTHEY FL) K HPLC A#iA Cookson
RIS DR (T o Tz, T72b b, Cookson B7 LT~ NWALEITHS 4-[4-(6-methoxy-2-benzoxazolyl)
phenyl]-1,2,4-triazoline-3,5-dione (1; MBOTAD) %&Hk L, £ DREH DM %1T>7c (Chart 1). AR
X D Ds-VAVLy L BIRMICER TAES IR LERER Diels-Alder HAMERFRT 5 & #HITE
BB RIS [model compound (provitamin Ds); BRHIBRR, signalinoise=5, 2 fmol] %7/R L7, ABAZRIT
SRARE LI, TIETO Cookson BRI L Biry, FERRUNTETHY, EHRORFIZY
HxE3 Lk, S REORAEKICER L TLHBAREI ST, RERMIMEEZEX D LBHLNL
Rt (Fig 1). 05 ICARIEIIRAT D Rl EOMTEEMRRT DROLEREE RIS
HHMHARDLOTHY, ZLOR/MBEOEBIIEFELELE. SILEARELZAVEEHREICLY
25-hydroxyvitamin D38 [25(OH)D;38] #5t ML 25(0H)D; & FHEELFET 22 L s bh L2 Y,
AHIEHR D OFBELEZLONSICE-T.

BiEOEF I D RBWSWHI LOMS 1Tk 58, FARFEIEVEIE: L BRBEZ DT
LOMS FZSEARLREL LTHEATHY, TORELEBEEITREV. Z0X 5 REEREx,
AZRIEDOPEMETH B 7 7Y —Vk (10) BHRSNDIZESTNS. _
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Chart 1. Synthesis of MBOTAD - Fig. 1. Reaction of D;S with MBOTAD
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BPED FAUB~DIEABHRENTVS, L, 4EE4 DR b1 # L ORI Gk
BHLILEZ 5, 3 fOKBEEFLR 3desoxy £k (3-desoxyE,) I BEHER &[4, 3-methyl {4
(-MeEy) TREMMN L VEL AR ICHMBENIBIETTEI L RHALN L RoF. 2O—FT
3-oxo4-ene HEEEZH TS testosterone (T) TITBHEEIEL , VI FERBRKINICEE 205
RIELTWS LB BN (Fig. 2).

7, 3G 1K (B:3G EG), 17G £ (B,17G) TIIEIGIZRLEITL, 38 KoHTYH & hOEER L
B2 b aF R Th5 estriol 3516G (Es3S16G) IMBRICMESNG = L hb AT A FEEK
K%%Ltﬁw9uV&%ﬁm®4=vx—93Vmﬁitﬁﬁéﬁtbfwék%iantuﬁﬁ
#> 38 & [ethynylE,3S (EE;3S) 72 &1 O GRDBRMASENE VS EE LA (Fig. 3). &biz,
RIEBA~D H,0, DFNX B, B ET = ) —MABRE S OB~ R | 1 5y O SRR
INCBWTHRTH B, 7= ) —MKBERHBEE Shic ES 2 EE3S DARIICIIA e
FHONRDP2T. DL, 3S BROMED A I =X ADBFHERIDOEN L ITRR D - L 2THBLT
W3 LHEZOND. ¥, By, By, digitoxin (DY) OISR 5 FRALEZE L, B5 & Ol
EORELE. AT 2 HFTIILEINLOBMERY, FREO— L SHL5 9,11-dehydro 23R X
4, Dt »5Hid digitoxigenin bis-digitoxoside (Dt-bis) DIFFEMTID TH S E 2o e (Figs. 4 BT} 5).
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O:E AE, N:ME O:3d .7 Fig. 3. Photocatalytic Degradaﬁon of Conjugated Estrogens

Fig. 2. Photocatalytic Degradation of Unconjugated Sterolds
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1. 25704 ROBRGMEPEMIA Cookson ZiAI, MBOTAD DPHSE

BERNETEEEL x DENBBLTVA N, THERMRTIEENES I > D D) Kt
OEIREAIR, E<RHEZEHELT, D O s AT ERIET D EHIZ, HyEHKE (FL) HPLC
T s E R SR AR R T H B Cookson HAEOMWMREETOL. TADBL,
4-[4-(6-methoxy-2-benzoxazolyDphenyll-1,2,4-triazoline-3,5-dione (MBOTAD) Z &M L, ZOFEPENT
L. AREKIIARMNERR LIC, TNFETD Cookson BHIEL RN, AEHBUNIETH
U,EM%@%@KBWZ@%B@T%OK.it,@ﬁ%tﬁﬁbf%%@ﬁ%@:éf,&ﬁﬁt
LN, BBICEER DielsAlder ftMMEE 5%, FMAEIBIEELEE RIHRF: 2 fmol
(signal/noise=5)] ZRL7=. DX ICAREIIHNEGH D Ktz EDONWMIEERRT HIROLESR
GRS TEENAEDOTHY, HPLCFL 12X 5%< D D KMOHEOMREIIHES L. F7t,
LCMS RFLEtREEL THHERTHO

2. A7 04 RONMKIARICET 5P

E RSNSOI A MDY LA rOZ R (Q) YN Tz—F () REDEEEE LTHMS
NBZEREHL, TONMENRCHTHHERZ{EY DM S5RE L. Estradiol (B2 lER5)
W< BMEENABRSINARER I A FOY L ORBRNME TH DA, A (Ti0: 2L) IZLD 7
3;/—)H@k@%%ﬁ?ﬁc‘:@”é5973)LI§BSL:§“50\T§}M2‘52‘16:tiﬂﬁ%éﬂ“ﬂ\%. LmL, &
EfAOITANOF L ERNTEASMKICEEELE LS, 3 MOKBEZEFZZ 3-desoxy AN
R & F%. 3-methyl A TIEEMM I VRS BB OMTHIEMASH LR, T, 3G &
176 A THREBIIEERFL, 38 AT FOEELSBAMIR rOF CRMEHTHSD estriol
3816GC RASITAMENZ NS, AFOA RERIHEEG LN O EBIIED S = L— =
QL TEEARGEIERELTWSEEASNE, —7, id 3S 1k [estroneS, E238 72 L] D f#IR I
@ﬁ%ﬂ%b<ﬁm&m5ﬂEB%t.:®;5K,11%5?>®%Mﬁ%%&mm@%tinﬁﬁ
ANBEALHEINZIBEROH DI EERSNE LN, ERALICML TR ZIOEICHAET RXET
»H3%. :
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