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In the preceeding paper,? it was reported that from the measurement of the heats
of solution of pyrazine- or pyridine-monocarboxamide (amides) in sodium 4-amino-
salicylate (Na-PAS) or sodium salicylate (Na-SAL) aqueous solution, the dissociation
constants (K) of complex between them and the heats of formation (4 Hc) could be
estimated. In this paper, dissociation constants of the complex between above same
amides and Na-PAS in aqueous solution (K) were obtained at various temperatures (T)
by the absorption spectra measurement, then 4dHc was evaluated from the correlation
between logK and 1/T. Thus obtained 4Hc value by spectral method exceedingly
differs from that of thermal method” considering the experimental error, so the discus-
sion was made on this reason.

Results and Discussion
Fig. 1~5 show the relation between AP/E and P, where A is molar concentration

of amide added, P is molar concentration of Na-PAS added, and E is observed absor-
bance of amide-PAS colored solution corrected by that of the each individual solution
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*1 Nishi-Shinagawa, Shinagawa-ku, Tokyo (k% #, FHAE, B #Z).
1) Part . H. Negoro et al.: This Bulletin, 9, 164 (1961).
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of the same concentration. The relations between AP/E and P are linear in all the
cases, so 1:1 complex formation are ascertained, giving K from the slope and the inter-
cept of these lines.

In the case of Nicotinamine (NA), NA can be dissolved in water at a great extent
(18% w/w at 0°, 529 w/w at 30°),» so the measurment of the absorption spectra was
done inversely of various amide concentrations such as 0.41, 0.82, 1.23, 1.64M and Na-
PAS concentration was kept constant at 0.0474M. Table I shows K value with 95% con-
fidence limits; each value is an average of repeated three experiments. In the case of
NA-NaPAS system, K values obtained by the different two experiments show good
coincidence, so it may be judged that the spectrophotometric measurements are suitable
for checking the complex formation between amides and Na-PAS. As for the mole
ratio of these complex, result of continuous variation method with NA-NaPAS system
also shows 1:1 mole ratio in Fig. 7.

The relations between log K and 1/T for various amide-NaPAS complex are shown
in Fig. 6, where the linear relationship are recognized in all the cases. The heat of
complex formation, 4Hc can be calculated from the slope of these line (a) in Fig. 6 as
follows : 4Hc=2.303 Ra=4.576a (cal./mole). 4Hc thus obtained are shown in Table I,
existing between 1~2K cal./mole.

TapLe. I. Dissociation Contants of Amide-NA-PAS Complex
and their 95% Confidence Limits

Temp. (°C) 30

- 20 40
Amide
Picolinamide (PA) 1.86+0.07 2.04+0.06 1.23 £0.16% 2.20+0.07
Nicotinamide (NA) 1.7040.05 1.8740.03 0.935 +0. 32% 2.08+0.11
1.76+£0.1® 2.00+0. 09" ) 2.1740.10%
Isonicotinamide (INA) 1.9440.07 2.1840.07 0.69 +0.09% 2.40+£0.08
Pyrazinamide (PyA) 1.21+0.04 1.3940.02 0.63 £0.23 1.53+0.01
a) By thermal method : This Bulletin, 9, 164 (1961).
b) From Fig. 5’s data.
TasLe II. Heats of Complex Formation between Amide
and Na-PAS. 4Hc (Kcal./mole.)
. Spectral Thermal® . Spectral Thermal®
Amide method method Amide method method
Picolinamide 1.37 3.53 Isonicotinamide 1.95 3.16
Nicotinamide 1.91(1.97®) 3.65 Pyrazinamide 1.74 3.55

a) This Bulletin, 9, 164 (1961).
b) From Fig. 5’s data.

Considering that both amides and Na-PAS have an aromatic ring structure, the com-
plex formation attends changes in absorption spectra, and 4Hc are relatively small, it
may be concluded the type of the interaction forces between amide-NaPAS complex
cited above is an aromatic electron donor acceptor type.» Comparing the 4Hc or K
value of complex formation reported in the preceding paper" with those shown in
Table I and II, marked difference can be found, considering the experimental error.
As for K value at 30°, spectral method gives a greater value than that obtained by
thermal method. As for 4Hc value, on the contrary, thermal method gives a greater
value than the spectral method.

Assuming that an another source of the liberation of heat except the complex
formation which cause the absorption spectral change exists, following consideration
may be made;

2) H. Negoro : Yakugaku Zasshi, 80, 674 (1960).
3) L.J. Andrew : Chem. Revs., 54, 713 (1954).
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1. Another one or more species of complex formation with no spectral change.

2. The liberation of heat, except the heat liberation by any complex formation be-
tween amide and Na-PAS, may be expressed as follows, considering the dissolution™of
amide in water or in Na-PAS aqueous solution :

(1) in water :

Amide crystal —— Amide molecule — Amide Hydrate

T
aH 4Hggo
AHg,, = — AH(AJ+ AHg,o(AJ=[AJ(—4H+ 4Hy,) (1)

where 4H,, is heat of solution of amide in water, 4H is heat of vaporization of amide,
4H;,, is heat of hydration of amide in water and (A) is molar concentration of amide
dissolved.

(2) in aqueous solution of Na-PAS:

Amide crystal —— Amide molecule — Amide Hydrote

T | ;
4H «—d4Hc 4Hy,o

Amide-Na-PAS complex

et N\ dHi

Amide-NaPAS complex Hydrate Na-PAS-Hydrate

AHgon, = — 4H(A)+ 4Hpyo((A)—(Ap)) + 4Hc(Ap)
+ dHz,0(Ap) — 4Hi0(AD) (2)

where 4Hj,, is heat of hydration of amide in aqueous solution of Na-PAS, 4Hj, is heat of
hydration of amide-Na-PAS complex in aqueous solution of Na-PAS, and 4Hj,, is heat

of hydration of Na-PAS in aqueous solution of Na-PAS, and (Ap) is molar concentration of

AHg,,, — AHgo10, =(A) (4dH}yy0— dHgyo) + (Ap)(dHj,0— AHp0— 4H o)
+Hc(Ap) (3)

complex. Then in the preceeding paper,” equation (4) and (5) were assumed true, then
AH,,. —AH,,,,. were considered equal to 4Hc(Ap).

AHHgO = AH;IgO ( 4 )
AHy,0 = A'H'gy0+ 4AHyo (5)

When amides are dissolved into a strong electrolyte aqueous solution such as sodium
chloride, sodium sulfate, sodium acetate, and sodium citrate, the heat of solution of
amides are coincident to the heat of solution in water as shown in Table I. So equation
(4) are judged true for the case of dissolving amide in aqueous solution of Na-PAS.

TasLe II. Heats of Solution of NA and PyA in Water and in
a Strong Electrolyte 209 Aqueous Solution (Kcal./mole.)

Solute AN Solute
Sofvent N\ A Py Sovemt N\ YA PyA
H,0 4.78 5.95 Na citrate 0.67M 4. 65 5.97
NaCl 3.39M 4.33 5.25 Na,S0, 1.40M 4.61 5.80
CH;COONa 2.44M 4.83 5.98

There are no data to judge equation (5), so another experiment will be made to
make sure this relation.



No. 9 827

Experimental

Material Amides and Na-PAS: Same as described in the previous paper.) NaCl, Na,SOy,
CH;COONa, Na-citrate; JIS. guaranteed reagent.

Apparatus and Procedure——Spectrophotometry : Same as described in the previous paper.®
Colorimetry : Same as described in the previous paper.l

Summary

Dissociation constants of the complex between pyrazine- or pyridine-monocarbox-
amide and Na-PAS in aqueous solution (K) were obtained at various temperatures (T)
by the absorption spectra measurment, then heats of complex formation 4Hc were
evaluated from the correlation between log K and 1/T. Thus obtained 4Hc value by
the spectral method exceedingly differs from that thermal method considering the
experimental error, so the discussion was made on this reason.

(Received May 23, 1961)
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Optical Resolution of Tryptophan, 2-Aminohexanedioic Acid,
and 2-Aminoo6ctanoic Acid by Metabolism of Soil Bacteria
on Benzoyl Derivatives of pL-Amino Acids.

(Laboratory of Antibiotics, Faculty of Pharmacy, Kanazawa University*®)

In previous papers'~® it was reported that lysine, methionine, phenylalanine, leu-
cine, threonine, glutamic and aspartic acids, 3-(p-methoxyphenyl)alanine, and 3-(3,4-
methylenedioxyphenyl)alanine could be assymmetrically resolved by the metabolism of
soil bacteria such as KT-230 and KT-231 on benzoyl derivatives of pL-amino acids.
The present work is a direct continuation and extension of the same work previously
reported.

Tryptophan is one of essential amino acids, but 2-aminohexanedioic acid and
2-aminooctanoic acid have not been isolated from protein hydrolysates. Dp-2-Amino-
hexanedioic acid was obtained as a hydrolysis product of an antibiotic, cephalosporin N.®

*1 This work was presented at the Kantd Local Meeting of the Pharmaceutical Society of Japan,
October 3, 1959. Part XvVI: Ann. Rept. Fac. Pharm. Kanazawa Univ., 9, 20 (1959).

*2 Tsuchitoribanaga-machi, Kanazawa (®&HEZEH, WIHFHZ, ARAr5H, BT, "R TE).
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