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Abrtnzct: lbe struchrre of the epoxidc of l-ethyl-pbemxdih 10.1O-dioxMe+ a potcmtial monomim oxidase-A 
inhibiita, was elucidated usinr a cxmbinatim of 500 MHz bmo- ad hcdemnuclear NMR tfxMo~~. ‘Ibe pmtom 

Nuclear magnetic resonance (NMR) spectroscopy offers a powerful means of differentiating isomers and 
determining molecular structures. The sensitivity of t H, relative to low abundance/low T nuclides. e.g. 131[1, has 

made *H the NMR nuclide of choice for structure elucidation of samples with limited availability. Under 

favorable circumstauces. it is possible, due to the recent development of micro inverse detection pmbes,t~2 to 

acquire both diit (HMQC)s and long-range (HMBCj4 heteronuclear shift correlation data on samples as small 
as 35 ug {mw 232 Dar). Complimentary development of micro duai probes for diit 1% observation have 

made it possible to acquire t3C reference spectra on samples of several hundred rnic~~ms in reasonable 

times.5 The recent development of a magic angle sideways spinning heteronuclear Varian Nano-probea” has 

allowed us to record a r3C reference spectrnm, albeit with relatively low signal:to:noise (s/n), on the 30 pg 

sample available in the present study. The new NMR probe technologies used in this study are. in our view, 

complementary rather than competitive. Thii hardware offers the spectrocopist a powerful new tool with vastly 
improved sensitivity. When coupled with new mass spectrometric technique$detailed analysis of metabolites, 

natural products, synthetic impurities, and other precious samples, in very limited quantities, can now be 

accomplished in a fraction of the time. 

The compound vinyl-phenoxa~in lOJO-dioxide (1) (137OU87) is a novel, selective monoamine 

oxidase-A inhibitor which haa been under development as an antidepressant agent. The metabolism of 

137OU87 was investigated using in vitro systems. In cultured precision-cut human liver slices and human liver 

microsomes, 137OU87 was extensively metabolized. The major metabolites identified were the l-(l- 

hydroxyethyl)-phenoxathiin lO,lO-dioxide (4) and I-(1’,2’-dihydroxyethyl)-phenoxathii lOJO-dioxide (3). 

Further investigations using epoxide hydrolase inhibitor 1.2-epoxy-3.3,3-trichloropropane fT.CPG) have 
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indicated the presence of another compound, which was initially identified by mass spectrometry as l-(2’- 

oxiranyl>phenoxathiin 10,1@di0xide (2); an intermediate presumably further metabolized to 3. 

The tH and 1sC reference spectra of 2 are shown in Figure 1. These data were acquired by dissolving 

the isolated metabolite sample in 35 pl of de-DMSO (Cambridge) which was transfened via a 100 p.l Hamilton 

syringe to a 40 p.l Varian Nano-probes cell. The proton spectrum6 (Figure 1) and the COSY spectrum (Fii 

2) were acquired in 128 transients and in 13 minutes, respectively; the water and protiosolvent resonances in 

both spectra were suppressed. The rH data were aquixed using a W/19; homonuclear Varian Nano-probe”. 

The 1sC reference spectrum was acquired overnight as 27,900 transients using a Varian heteronuclear Nano- 

probP.7 The COSY spectrum established the two aromatic spin systems and identified the three coupled spins 

of the epoxidized side chain. The protonated aromatic resonances were observed at 135.3. 134.8, 125.6, 

123.0.121.4.119.1, and 118.8 ppm. The aliphatic carbons resonated at 51.0 and 48.7 ppm, consistent with an 

epoxide. Quaternary carbons resonated at 148.6, 148.2, 138.0,136.9, and 131.0 ppm. The lsC resonances 

were consistent with the substitution and the oxidation state of sulfurs 

145 140 135 - 130 115 PP= 51.5 49.5 ppm 

Fig. 1. tH and tfC reference spectra of 30 ug (0.07 pMoles) of 1-(2’-oxiranyl)-phenoxathiin 10.10~dioxide 
(2) in 35 t.tl of d&MSO. The proton spectrum was acquired6 using a Varian homonuclear Nano- 
probe? the r%Z reference spectrum was acquired7 using a heteronuclearNano-p&em. 
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Fig. 2. COSY specm~tn of 30 pg (0.07 @fob) of 1-(2’-oxiranyl)-phenoxathiin lO.lO-dioxide (2) in 35 pl of 

&-DMSO. The data wm acquired as 2K points with 8 transbnts in each of 2% files; the data were 
zero-filkd to 2K x 2K points, transformed, and symmetrized prior to plotting. The aromatic tbra and 
four proton apin-syatmw are shown in A; the correlations of the three aliphatic resommw associated 
with the epoxidked side-&ain am shown in B. 
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Fig. 3. HMQC spectrum of 30 pg (0.07 pMoles) of 1-{2~~yl~p~no~ 10, Wdioxide (2) ~~~ 
in 120 @ of Q-DMSO, The data wem acquimd us.@ a Unity 500 MHz spewometer equipped with a 
Nakrrac~~rn~inverse~~ioa~~3)probeinano~~taoquisition. 
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While chemical shift arguments allow resonances in the 13C spectrum to be subgrouped, definitive 
assignments are not possible. The HMQC spectrum shown in Figure 3 was acquired using 30 pg (0.07 

p.Moles) of 2 dissolved in 120 p.l of &-DMSO using a Nalorac Z*SPBC? micro inverse (MlD-500-3) probep 

These data, interpreted in concert with the CGSY data shown in Fig. 2. allowed the u%?quivocal assignment of 

all of the proton and protonated carbon resonances of 2. 

Resonance assignments for 2 derived from the two-dimensional NMR data shown in Figs. 2 and 3 are 

presented in Table 1. 
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