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FOR METHYLMRLONYL-CO A MUTASE REACTIONS 

S.K. Chung* and J.B. Hansen 

Department o f  Chemistry 
Texas A&M U n i v e r s i t y  

Col lege S t a t i o n ,  Texas 77843 

Summary 

13 0,s-Diethy l  me thy l th ioma lona te  was e f f i c i e n t l y  condensed w i t h  paraformaldehyde- C 

13 i n  t h e  presence o f  sodium methoxide t o  g i v e  2-[ Cl-hydroxymethy lated product ,  which was 

conver ted  t o  2- [13C]-bromomethyl p roduc t  by t rea tmen t  w i t h  t r i p h e n y l  phosphine and carbon 

te t rab romide .  

Key words: 13C-paraformaldehyde, Malonate Condensation, V i tamin BI2 Model, 13C-NMR. 

I n  connect ion w i t h  o u r  mechan is t i c  model s tudy  on t h e  coenzyme B12 dependent mutase 

r e a c t i o n s  by means o f  C-13 NMR technique,  we r e q u i r e d  t h e  t i t l e  compound. 

compound was p r e v i o u s l y  synthes ized by condensing dibromomethane w i t h  t h e  carbanion de- 

r i v e d  from t h e  corresponding methylmalonate ester . '  

C-13 l a b e l l e d  dibromomethane and t h e  necessary economy o f  any l a b e l l e d  p recu rso r ,  a new 

s y n t h e t i c  r o u t e  which i s  more e f f i c i e n t  and d i r e c t  was requ i red .  

The u n l a b e l l e d  

Because o f  t h e  u n a v a i l a b i l i t y  o f  t h e  

We now w ish  t o  r e p o r t  a convenient  syn thes i s  o f  t h e  t i t l e  compound (2)  (scheme). 

React ion of  0 , s -d ie thy l  methy l  th iomalonate ($), prepared f rom t h e  commerc ia l ly  a v a i l a b l e  

d i e t h y l  methylmalonate i n  t h r e e  s teps  acco rd ing  t o  a 1 i t e r a t u r e  procedure', w i t h  para- 

f ~ r m a l d e h y d e - ~ ~ C  i n  t h e  presence of c a t a l y t i c  amount o f  sodium methoxide i n  methanol a t  

6OoC gave t h e  d e s i r e d  hydroxymethyl adduct (z) i n  70% y i e l d .  

showed t h e  features expected from C-13 i n c o r p o r a t i o n  a t  t h e  hydroxymethyl mo i t y ;  doub le t  

a t  61.45 ( J H-C-C- C = 4.5Hz) f o r  t h e  quar te rna ry  methy l  group and two s i g n a l s  a t  63.96 

and 3.77 (each d o f  d, J=144, lOHz, 1H)  f o r  t h e  geminal p ro tons  a t  l a b e l l e d  hydroxymethyl 

group. 

accomplished by a m o d i f i e d  procedure o f  Hooz and G i l a n i . 3  Thus, when $ was t r e a t e d  ove r -  

The p r o t o n  NMR o f  ;Z c l e a r l y  
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The r e q u i r e d  convers ion  o f  t h e  a l coho l  t o  t h e  bromo-compound (2) was s a t i s f a c t o r i l y  

n 3 6 ~ - 4 a o 3 i s z / o i o i 5 i - o 3 $ ~ ~ i . o ~  
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night with two equivalents of dry triphenylphosphine and carbon tetrabromide in dry benzene 

at the reflux temperature, the bromomethyl product (3) was obtained in 88% yield after a 
chromatographic purification on silica-gel. The ‘H-NMR of 2 again showed a doublet at 
61.65 (3J=5.5Hz, 3H) for the quarternary methyl group and the two signals at 64.02 and 

3.75 (each d o f  d, J=154, 11Hz, 1H) for the C-13 labelled bromomethyl moiety. 

of 2 showed only one signal at 637.6. 
The C-13 NMR 
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EXPERIMENTAL 
13 Paraformaldehyde- C(90 atom% o f  13C) was purchased from Merck & Co., Inc. Isotopes. 

Reagents and solvents were dried according to the standard procedure prior to use. 

NMR spectra were recorded on a Varian T-60 spectrometer, and I3C-NMR on a Varian XL-200. 

Chemical shifts are expressed in 6 units, with TMS as standard. Infrared spectra were 

recorded on a Perkin-Elmer Model 297 Spectrophotometer, and Mass Spectra were recorded 

by a Hewlett-Packard GC-MS Data System Model 5982-A. 

Proton 

.^ 
0,s-Diethyl 2-(hydroxymethyl-”C)-2-methylthiomalonate (2 ) .  
0,s-diethyl methylthiomalonate 

To a stirred solution o f  
2 (1; 774 mg. 4.08 mmol) and 4 drops o f  sodium methoxide 
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13 (10% solution in dry MeOH) i n  dry methanol (10 ml), was added paraformaldehyde- C (140 

mg, 4.5 m m ~ l ) . ~  

The precipitate was removed by filtration and washed with ether. 

was successively washed with dil. HC1, brine and water, dried (MgS04), and evaporated to 

give the crude product, which was purified by a silica-gel column (10% ethyl acetate in 

After stirring for 9 hr. at 6OoC, ether (20 ml) was added to the mixture. 

The combined filtrate 

toluene). Liquid product (602 mg, 70%): 'H-NMR (CDC13) 64.20 (9, J=7Hz, 2H, -C02CH2-), two 

signals centered at 3.96 and 3.77 (each l H ,  d,d, J=144, lOHz, -13CH20-), 2.90(q, J=7Hz, 2H, 

-COSCH2-),1.45 (d, J=4.5 Hz, 3H, quart.-CH3), 1.30(br.t., J=7 Hz, 6H); IR(CC14) 3570, 1730, 

1680 cm-l; MS(15eV) m/e 221 (M', not observed), 175(Mf-EtOH, base), 160(Mt-SEt), 132JM-COSEt). 

0,s-Diethyl 2-(bromomethyl- C)-2-methylthiomalonate (2).  To a well stirred solution of 

alcohol 2 (2331119, 1.05 mmol) and carbon teterabromide (570 mg, 2.15 mmol) in dry benzene 
(20ml), was added triphenylphosphine (735 mg, 2.22 mmol) in 10 ml of dry benzene. The 

mixture was heated at the reflux temperature for 6 hr. After cooling at O°C, the precipi- 

tate was filtered and washed with ether. 

ness and subjected to preparative TLC (Si02, 10% ethyl acetate in toluene) to afford a 

liquid product (263 mg, 88%): 

4.02 and 3.75 (each lH, d,d, J=154, IlHz, -13CH2Br), 2.95(q, J=7Hz, 2H, -COSCH2-), 1.65 (d, 

J=5.5Hz, 3H, quart.-CH3), 1.26 (br. t, J=7Hz, 6H); 13C-NMR(CDC13) 637.6(s); IR (neat) 1740, 

1680 cm-'; MS (15 eV) m/e 285/283 (M'), 224/222 (M'-EtS), 204 (M+-Br). 
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