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ABSIRACT 

Chemical synthesis and physical pmper6es of two mercap~aic acids suggested ~s urinary 

metabolites of m-  and p-xylenes a~ described. "lhese compounds may be used for the identification and 

quanfivative determination by high-pedormance liquid chmnmtogvaphy of the comesponding me.'apturic 

acids in mine. © 1997 Elsevier Science Ltd 
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INTRODUCTION 

Toluene and isomeric xylenes are widely used as solvers  (!). In urine of rat or humm~ exposed by 

these aromatic compoumls, the excretion of the corresponding hippmic acids I~s been pul~ished (2,3). Since 

these hippmic acids were synthesized chemically before the 1960s', the high-performance liquid 

chromatography (HPL(3 has been introduced for the quanftafive determination after the latter half tff 1970s' 

(4-7). In 1980, R. yon Doom et ai. have proposed the exretion of men:apturic acids ( thioethels ) in tile 

urine of rats t~ated with toluene anti isomeric xylenes (8). The urinary benzyl mereaptmic acid ( N-  

acetyI-S-benzyI-L--cysteine; BMA ) was identified by using the Rf value of the stamlanl sample, 

synthesized chemically, by thin layer chromatography. "lhe identification of o-methylbenzyl mercaptmie 

acid ( N-acetyI-S-(o-xylyl)- l rcysteine;  o-MBM ) in unne was carried out by the comparison of nuclear 
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magnetic resonance ami mass spectra t'hLa of the isolated sample with those of fine stam.latxl sample 

synthesized by chemical reaction. On the other hand, urinary m-methylbetrzyl mercapturic acid ( m-  

MBM ) aml p-methyll~cnzyl mcrcapturic acid ( p--MBM ) were not sufficiently identified , lalt were 

suggested thmngh the increase of SI1 concentration acconling to the l~lman meflmd (9), which nmy be due 

to the failu~ of chemical synthesis of these stamlanl samples by using the stone procedure used for BMA 

or o-MBM. 

In this report, we report the chemical syntheses of m-MBM and p-MBM aml describe the physic',d 

properties. 

EXPERIMENTAL 

Martials  

a -Bmmo-m-xy lene ,  a - I ~ m o - p - x y l e n e  and N-acetyI-D-cysteine were ol'~ained from Aldrich 

Chemical Company. 2-Methoxyethanol and other chemicals were purchased from "lbkyo Kasei. 

Chemical Syntheses of m-methylbe~yl and p-methylbenzyl metx,'aptufic acids ( m-MBM and 

p-MBM ) 

A solution of ten m mole ( 1.85g ) of cg-bmmo-m-xylene or a -bmmo-p-xylene  in 10 ml of 

2-methoxyeflmnol was shaken for three hours at morn tempentture with ten m mole ( 1.64g ) of 

N-acetyI-L-cysteine dissolved in 10 ml of 10% ( W/V ) NaOit in water. "lhe mixture was made acid to 

Congo Red by the acklition of conc. hydmchlonc acid and was extracted several times with ethyl acetate. 

"lhe ethyl acetate layers were combined, dried with sodium sulfate and evaporated to affogd a residue which 

was crystallized. Crude yields were 83.5% ( m-MBM ) and 85.2% ( p-MBM ) respectively. 'lhese white 

crystals were recrystalliz~d several times from the solution of hexane/ethanol( 1:1 ) to I~e used for the 

determination of melting point, elemental analysis and mass and nuclear magnetic resonance spectra are 

described in Results and Discussion. 

Resu l t s  a n d  D i s c u s s i o n  

The nLp. of m-MBM and p-MBM were 129 - 130 °Caml  140 - 141 °C respectively. I~lemental 

analysis; Found ( m-MBM ): C, 58.43; it, 6.36; N, 5.25, S 11.92 (%); Found ( p-MBM ): C, 58.53; it, 

6.38; N, 5.28, S 11.95 (%); C'alcd. for C131117SNO3; C, 58.41; H, 6.41; N, 5.24, S, 11.99 (%). 



252 ! 

In the infrared spectra of m - M B M  aml p-MBM wew n,,eonled on I~lkin FJmer 983(; , two cadmny 

groups were observed clearly at 1655 c m - l ( N H - ( ~ )  ) aml 1760 cm-I  ( CXX)ll ). 

"lhe purified m - M B M  aml p -MBM were dissolved in dcutrmmetlmnol ,rod NMR spectra were 

determined by using JEOL EX 270 MHz, which are shown in Table I. "lhese NMR spectra arc in good 

agreement with those puHished for o -MBM (8). 

Table 1 ~H NMR spectra l  data of the synthesized m-methylbenzyl and 

p-methylbenzyl mercaputr ic acids ( m-MBM and p-MBM ) in CD3OD" 

Assignment In tegra l  m-MBM (ppm b ) p-MBM ( ppm b ) 

-CO-CH. 3 2.02 (s) 2. O0 (s) 

-C6H4-CH3 3 2. 38 (s) 2. 36 (s) 

-S-CH2- 2 2. 85 - 2. 95 (d) 2. 84 - 2. 95 (d) 

-C6H4-CHz-  2 3. 65 (s) 3. 70 (s) 

-CH2-CH- 1 4. 76 - 4 .86  (q) 4 .58  - 4 .62  (q) 

CH-NH- 1 = No signal No signal 

CH-COOH I ° No signal No signal 

- C 6 H , -  4 7 .10  - 7 .20  (m) 7. 15 - 7. 22 (q) 

• CD3OD; solvent s ignals  at 3.32 and 4.85 ppm 

b NMR spectra were made wi th TMS at 0.00 ppm 

= No s ignals in CD,OD ( Reference 8 ) 

Abbrev ia t ions:  (s) s ing le t ,  (d) doublet, (q) quartet,  and (m) m u l t i p l e t  

"lbe mass spectra of m - M B M  aml p -MBM with JEOL JMS DX 303 are shown in Talde 2. "lhc 

chemical ioniz~fon method ( C! method; methane ) was used at an ionization enemy of 70 ev. 1he 

molecular ion peak showed at m/e = 268 ( M 4 + 1 ). 

R. yon Doom et al synthesized lIMA and o -MBM chemically aml idenfifed them by the following 

pmcedmes (8): The identification of minary BMA was canied out by the comimfison of the thin-layer 

chromatographic Rf values of the synthesized st;re(heal. The s~c tu re  of isolated u -MBM fnmi urine of nd 

ex i~ured  by o-xylene was determined by the agreement with the nuclear magnetic resonance ( NMR ) aml 

mass spectra, and melting point of the stam'lanl synthesized chemically. On the other hand, the urina;y 

m-MBM and p -MBM were not identified sufficiently aml stw, gested thmngh the increase of Stl 
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concentraaon ( EIIman metlmd ) :filer sodium Im,~dnydride reduction uf unne s:unlde of mt administrated 

by m-  and p-xyienes. 

Table 2 Mass spectral data of the synthesized m-methylbenzyl and 

p-methylbenz¥1 mercaputric acids ( m-MBM and p-MBM ) 

compound m/e ( relative intensity, ~ ) 

m-MBM 268 (100), 250 (9), 226 (4), 208 (6), t63 (4), 

130 (7), tO5 (t2) 

p-MBM 268 (100), 250 (8), 208 (7), 130 (7), 105 (34) 

The | IPLC determination of minaty lIMA and o-MBM was successful, lint that of urinary m-MIIM 

and p -MBM was not possible as desctibcd in the pirvious t~port (10), for the s't't'tamlanls of file 

corresponding n~iraptufic acicts wepe m;t ol~ainable by the same chemical synthesis used for lIMA or 

o-MBM. 

In the chemical synthesis of o-MBM, tdethylamine and catalytic amount of sodium iodide weir used 

for hydrogen halide elimination (8). '11~c elimination ~action of hydrogen halide between m -  or 

p-methylbenzyl halidcs and N-acetyI-L-cystcine did not proceed by triethylamine, and from the n~action 

mixtm~e the eon~sponding mcthylbenzyl alchols anti N-acetyI-L-  cystinc weir olJ-~dncd after long time 

instead of m - M B M  and p -MBM ~spectively. in using smlium hydroxide as elimination iragcnt, m-  or 

p--MBM was obtained in a high yichl without catalytic sodium iodide. 

At the next stage of this stmly, these standanls will be used for the identification by HPLC 

determination of minmy m - M B M  and p-MBM. 
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