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Table 1. Action of DEP on trypsin and on casein.

DEP incubation: in phosphate buffer (0.1 M, pH="17.6) in a final volume of 1 ml; 0.02 units of
trypsin, or 10 mg of casein substrate, or only the buffer (without trypsin and casein) was incubated
in the presence of DEP for 4 days at 0°C. The samples were then placed in a water bath at 35°
and the enzymatic reaction was started by adding the 10 mg of casein, or the 0.02 units of trypsin,
or both these protein components, respectively, dissolved in 1 ml of 0.1 M phosphate buffer
rH = 7.6. After 20 min the enzymatic reaction was stopped by the addition of 3 ml TCA and
after centrifugation the optical density of the supernatant was read at 280 mu. The readings
were corrected for the value of the actual blank in which the enzymatic reaction was stopped by
TCA at 0 min. The 100 %, tryptic activity is equal to an increase of 0.3 extinction units at 280 my.

Conditions for
DEP incubation

Tryptic activity after treatment with DEP;
Concentration of DEP (mole/l) during the DEP incubation.

0.000 0.00003 0.00015 0.0003 0.0015 0.003 0.015 0.03
Trypsin treated
with DEP for 4
days 100 100 87 83 33 11 0 0
Casein treated
with DEP for 4 days 100 100 98 97 84 67 4 0
Phosphate buffer
treated with
DEP for 4 days 100 — — - — 100 - 100

may be concluded that the tryptic activity
is inactivated by DEP but that DEP may
also react with the casein making it an
undigestible substrate for trypsin. Com-
paring the figures for the trypsin inactiva-
tion and for the ‘“casein inactivation” we
see that the inhibition rates are practically
the same. This fact is interesting particu-
larly because the protein concentration in
the case of casein was about 1000 times
higher than that of the trypsin. This
circumstance may indicate some kind of
general denaturation reaction to occur
between DEP and proteins.

It is known that DEP in water solution
decomposes rather quickly to CO, and
alcohol (half-life at 0° is about 5 h):

H,0 + C,H;—0—C0—0—CO—0—C,H,
- 2C,H,0H + 200,

It seems clear from our control experi-
ment (cf. Table 1) that this decomposition
is quantitative and that the decomposition
products have no effect on the activity of

trypsin.
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One of us! has recently established the
configuration of a number of alkyl
substituted atropic acids by means of
ultraviolet spectroscopy. We report here a
confirmation of these assignments by
means of NMR spectroscopy.

It is well established ®*-* that in olefins
the carboxyl groups deshield both protons
and alkyl groups situated cis to them rela-
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Table 1. 60 Mc/s NMR spectra 4% of atropic acids.
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% The NMR spectra were obtained for 1—2 9, solutions in carbon tetrachloride on a Varian
model AB0 spectrometer. The line positions were reproducible to + 1 ¢/s, all signals were of the
expected relative intensity. Multiplicity: s = singlet, d = doublet, t = triplet, q = quartet,
quint. = quintet, m = multiplet, n = narrow, b = broad.

b Signals assigned to the -COOH protons occurred at 610—690 c/s in all compounds studied
and were strongly concentration and temperature dependent.

¢ Overlapped by the signal due to aromatic protons.

tively to those situated trans to them.
Recent work * shows that in «,p-substi-
tuted styrenes the g-alkyl groups cis to the
benzene ring are shielded relatively to
those trans while the opposite is true for
the g-protons. However, even in this case,
the deshielding effect of the phenyl groups
is smaller »* than that of the carboxyl
group. It is probable that these effects are
not significantly changed by the conjuga-
tion between the phenyl and carboxyl
groups, and thus an unambiguous result
could be expected for the series of com-
pounds here investigated. It could thus be
confidently predicted that both alkyl
groups and protons cis to the carboxylic
acid groups should resonate downfield of
those cis to the phenyl group.

NMR data summarized in Table 1, show
that the assignments based on ultraviolet
studies are iIn fact correct. It is also
interesting to note that even the protons
of the methyl groups in ethyl atropic acids
experience a differential shielding (approxi-
mately 6 c/s) although this is (not un-
expectedly) much smaller than the 28 c/s

and 38 c¢/s shown for the methylene groups
in the same compounds and the methyl
group in methyl atropic acids respectively.
Characteristic changes can also be observed
in the appearance of the signals due to the
aromatic protons; the broadening in the
case of cis phenyl-alkyl configuration may
be due to a sterically induced * distortion
which results in an altered average con-
formation of the phenyl group ¢ toward the
magnetically anisotropic carboxyl group.

1. Nilsson, K. Acta Chem. Scand. 19 (1965) 612.

2. Jackman, L.M. and Wiley, R.H. J. Chem.
Soc. 1960 2881, 2886.

3. Nair, M.D. and Adams, R. J. Am. Chem.
Soc. 82 (1960) 3786.

4. Kurtz, A.N., Billups, W.E., Greenlee, R.B.,
Hamil, H.F. and Pace, W.T. J. Org. Chem.
30 (1965) 3141.

5. Rottendorf, H., Sternhell, S. and Wilmshurst,
J.R. Australian J. Chem. 18 (1965) 1759.
6. Barbieux, M., Defay, N., Pecher, J. and
Martin, R.H. Bull Soc. Chim. Belges 73

(1964) 716.
Received November 22, 1965.

Acta Chem. Scand. 19 (1965) No. 10



