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Gas-liquid &rumatographic (GIQ .estimation of - Krebs’ cyde and ~&Sated 
ac+ has remained -of -much interest in biomedical appl2ations despite the -need for 
preEminq~&traction and derivatization with possible loss of v&hks ad forma- 
tion -df tiactsF. The~@opuIarity of GLC anaIysis is due to its high speed,.-hi& 
sensitivjty of de~ecti&n of the acidzP and the &se of combination with mass spec- 
trtimetq (GC-MS) for exact ident&atiun of cumponents4*5. . . - . 

-- In recent years increasing usehas been made of the butyI esters 5s derivatit-es 
fti GLeV7 and for Gc-MS’*=; because oft&r bwer voIat3ity and he &x-sibiiity of 
rezoh~fion of enantiomers as- the diastereoisomers, wh& employ%g enantiomeric 
isobutanbl in the derivatizztion zcl*rr: Furthermore, f&e butyl e5fers can be p&i&d by 
thin-layer chromatopphy (TIE) prior -to GC-MS, which %-not possibI&~ with the 
cixnmozly used methyi’e&ers due to volatility or with the trimethyls@ esters dire to 
vo&f.i~ and chemical insta&lity I2 The esterification of the keto acids,’ ho~wever, _ 
leads to by-products, which may be easily confused %ith the nor&al esters- In the 
fal.@ving.co~iinicati~n tie have determined thgmass spectra of n-butyiation prod- 
ucts of the common keto acids as a means of distiguishing between normal esters 
and ketals genetited during the ester&ation reaction, and have proposed t&e revi- 
sion of some previousZy reported structures_ 



?rPpQrQr~o~ oJcn-bulr;[ e.wrs _ 
The n-butyl sters were prepxed by treating tkk free acids or their sodium salts 

(5:5 mg) with sufkient 3-6 7; (v&r) sUrphuric acid in rr-butanot to cover the dj 
w;idze (C3-O.S ml). The esterification was cozq9etkd by heating the ti&tEy.ciosed 
v2& at SO’C for I5-24Q mfr;‘3. After cooZing the contents of the v;iaIs were diluted 
xith water and the butyiatioo products extracted xvi-& chforofom. Deuterated n- 
butyl esters were prepared SimiIarly. 

ZXn-kq-er (7frmrr;~ro.grq1~~_~ 
T&e butyf esters OT the organic acids were purified by TLC on s&a geI H 

(Lbkck, DarrLadt, G_F.R) ptates (20 x. 20 m),_EO p.lE tick Iapx, using pe- 

troleun ether (b.p. 30-6WQ-dietfry2 ether-formic acid (80:Xkf) as the developing 
sotvent. Tfie separated components rr-ere Iocated by exposing the plates to iodine 
vapour_ They were recoveti by extracting the gel xitk cblorofkm and washing the 
extracts with water. 









64 .g:. -. . 1 
la6 288 226 2i8 266 2ss 380 







e 
2-a 22s . 248 266 .- 266 3.98 329 34e 

m/r 

Fig. 4. GC-MS spxtcz of th& &ctio& products of-pyrirvic and o.xaLx&ic acids %Xx perdeutered n- 
butanoL @j perdeutmted *-butyE py&z~e; (ES> perdenterzted rz--btit$ diketi of p*Mte; (C) @rdeu- . 
tyated n-buty1 diketalof brahcetate. 
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b&&ted in &e &se&e of 2Kzs0,. No such deuterium exchange was noted with rzy 
but&o1 containing all the d+erium~ botid tci carbon atoms_ (n-b&no1 z&m tit& 
undeuterated OE& g&p).- As noted by.Djeras$i an< FenseIart’* th? deuteririm atoms 
from the side cbaiq could cdntri~ute t& them- qfcekf~.@ ioq.frtii@eents (g-g_ h$cLaf- 
fert$ rearrangement-ions) aside from any contribution of the deuterium in the methyl 
group of the gyrwate or of the metbyIeze group of the oxdacetate. These qbserva- 
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