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In our preceding paper {1} we showed that the
Pro-R hydrogen at the § position of buryryl-CoA
is removed during enzymic oxidation by acyl-CoA
dehydrogenase extracted from pork liver. In this
communication we report our results with regard
to the o hydrogens during oxidation and during
the exchange observed in the presence of enzyme.

R and S butyric acids 2-*H were prepared accord-
ing to the outline:

R COOH COOCH,
i 1) NOH | BsCl
H,N-C-H ——— HO-C-H —
| 2) CH;N, |

C;H; C,H;

COOCH, 3 COOH

i 1) LiB*H, |
BsO-—-C—-H — 5% H-C-H .

| 2) Cr04, |

C,H; C,H;
S
CO0H COOH
| NAD’H by
C=0 >~ HO—-C-"H
| lactic dehydro- |
Cz Hs genase (beef heart) C.Hs
Ry, | §oO%
_—’P,,y 3H —L-H
3) LiBH4 !
4 Cr0, C,H;

Bs = benzenesulfonyl

North-Holland Fublishing Company — Amsterdam

The two butyric acids -2-*H purified by prepara-
tive glc. were obtained with a chemical purity > 99%.
The specific activity for the R-acid was 2.71 X 107
cpm/mmcle and for the S-acid was 9.15 X 10°% cpm/
mmole.

The synthesis of butyryl-$-CoA derivative and the
enzymic oxidation were carried out as in our pre-
ceding paper {1]. Our results are reported in the fol-
lowing table:

Table 1
Reac- Total Recovered Incor-
tion radio- water pora-
(%) activity tion
{cpm) (%}

R-butyryl*H-2-CoA 100 19,400 12,600 65
100 18,800 14,200 75
0 46,100 4,000 65

6 6,100 100 2
Sbutyryl-H-2CoA 100 1,500 260 15
100 2,700 340 13
0* 1,500 190 10
R-butyryl-H-3-CoA G* 5100 100 2

* Without electron transfer and acceptor agents.
** Without enzyme.

These results prove that it is the R-butyryl-2->H-
CoA which loses tritium during enzymic oxidation.
The departure from the theoretical values for incorpo-
ration of tritium in water is probably due to incom-
plete optical purity of the butyric-2-*H acids. In fact
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it is known that nitrous acid deamination of a-amino
acids to give a-bromo acids occurs with an optical
yield of about 75% {2]. The a-hydroxybutyric acid
obtained in this work by nitrous acid deamination
had an optical purity of about 75%. The enzymic
reduction of a-ketobutyric acid [3] gives L-a-hydroxy-
butyric acid (as shown by the oxidation reaction of
the butyryl-2-*H-CoA obtained from this hydroxy-
acid) with a large optical purity such that the per-
centage of tritium lost during oxidation is equal to
half the amount of racemisation at the time of con-
version of the a-hydroxybutyric acid to butyric acid.
This is in agreement with the value found in a similar
case [4].

These results, together with those published
earlier f1} show that the oxidation of butyryl-CoA
by acyl-CoA dehydrogenase involves the removal of
the R hydrogens in both the « and 8 positions *.
Therefore the hydrogens removed are in a trans rela-
tionship, the butyryl group being in the anti conform-
ation, and thus gives trans-crotonyl-CoA as has been
suggested previously [3].

* professor D.Arigoni and Drysdale informed us kindly of
their results in accordance with ours.
#* The oxidation experiments were done on 0.3 ymole of
butyryl-SCoA instead of 6.3 umole as written.
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When the two samples R and S-butyryl-2-° H-S-CoA
are incubated under the standard conditions, but
without the enzyme, the radioactivity of the water
is only slightly above background noise, thus demon-
strating a very small amount of exchange. On the
other hand, when incubated with the enzyme, for
the same period as required for 100% oxidation, but
in the absence of electron transfer and acceptor agents,
the a pro-R hydrogen is incorporated in the water at a
rate only slightly different from that observed under
standard oxidation conditions. Qur present experimen-
tal conditions do not allow detection of a rate differ-
ence between oxidation and exchange.

On the other hand, R-butyryl-3->H-CoA under the
same conditions loses only a very small amount of
tritium.

Thus for the case of butyryl-CoA dehydrogenase,
there is a notable difference in the rates of exchange
at the & and § positions, larger than the difference
noted for succinodehydrogenase [6].
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