PRODUCTION OF ESTERS OF PELVIRINIC ACID
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The further successes of x-ray diagnosis are involved with the development of new methods of syn-
thesizing organoiodine x-ray constrast substances and the improvement of the existing methods. It is known
that derivatives of 3,5-diiodo-4-pyridone-N-acetic (pelvirinic) acid, in particular, its n-propyl ester, are
widely used in bronchography. However, the existing methods for the production of pelvirinic acid, based on
its esterification by alcohols in the presence of mineral acids, are not without shortcomings, especially in
use in industry, and also are protected by patents [1-4]. The intensive development of ion exchange catalysis
in the last decade shows that in many catalytic reactions, ion exchange resins, which possess definite advant-
ages, can successfully replace acid catalysts [5-6].

In this work we studied the esterification of 3,5-diiodo-4-pyridone-N-acetic acid by certain aliphatic
alcohols in the presence of the cation exchange resin KU-2 as the catalyst:
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Our investigations indicated that the cation exchange resin KU-2 is a convenient and effective catalyst
of the reaction studied (see Table 1). At a 2:1 ratio of the initial acid to KU-2, esterification ends in 40 min,
and the yields of n-propyl-3,5-diiodo-4~-pyridone-N-acetic reach 95% of the theoretical. When the amount
of the catalyst is reduced (5:1 ratio of the acid to KU-2), the reaction time is somewhat increased, but in
this case also a practically complete conversion of pelvirinic acid to the corresponding ester is observed.
1t is interesting that the cation exchange resin KU-2 is used repeat=dly without any appreciable loss of ac-
tivity; the reaction proceeds selectively, without the formation of side products. It should be mentioned
that the n-propyl ester of 3,5~diiodo-4-pyridone-N-aceticacid is obtained in extremely pure form in the
presence of the cation exchange resin KU-2: the crude product possesses mp 185-186°, and after only one
recrystallization it reaches 188-189°. At the same time, the crude product obtained using, for example,
phosphorous oxychloride, possesses mp 177-178°, and its purification requires repeated recrystallizations.

Thus, the esterification of 3,5-dijiodo-4-pyridone~-N-aceticacid by aliphatic alcohols in the presence of
the cation exchange resin KU-2 as a catalyst proceeds readily and smoothly with high (90-95%) yields and
leads to pure alkyl-3,5~diiodo-4-pyridone-N-acetic (alkyl = n-CsHy, iso-CsHy, and n-C,Hy).

On the basis of the n-propyl ester of pelvirinic acid, synthesized by this method [7], we developed
experimentally and clinically tested two drug forms of a suspension of bronchodiagnostin-1 and bronchodiag-
nostin-2 [8]. The synthetic blood replacers polyvinylpyrrolidone and polyglucin were used as the viscous
base of the aqueous suspensions of n-propyldiiodopyridone acetate. A detailed description of the procedure
for the preparation of these suspensions and their use for bronchography is cited in [9]. In one case, the
base of the n~propyldiiodopyridone acetate suspension was a 30-35% aqueous solution of polyvinylpyrrolidone,
and in the other a 16-25% aqueous solution of polyglucin; the iodine content in these 50% suspensions was
about 30%. Densitometric measurements of the x-ray diffraction pictures of test tubes of the same diameter
with a 50% "Propyliodone — Cilag" suspension (Switzerland) and our 50% suspensions of bronchodiagnostin-1
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TABLE 1. Conditions of the Esterification of Pelvirinic Acid
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1 10 n~CgHy 50 5 1 0,7 78—80 94,8
2 20 |n-C3H, 50 5 1 3,0 78—80 93,5
3 10 |n-C3H, 50 | 2 1 | 12| 78—80 | 912
4 10 [n-CyH; 50 | 2 2 | 15| 78—80 | o948
5 10 |n=CsH; 50 2 3 1,6 78-—80 87,6
6 10 n-CsH, 50 2 4 1,5 78—80 93,1
7 10 |n-CzH, 50 2 5 1,2 78—80 86,8
8 10 |iso=- CzH, 50 2 1 1,5 78—80 91,2
9 10 n-CsHo 100 2 1 2,0 110—120 87,0

and bronchodiagnostin-2, taken under identical technical conditions, gave almost analogous results (0.97

and 0.98, respectively), which is evidence of the high x-ray contrast properties of the preparations that we
developed.

EXPERIMENTAL SECTION

The Initial 3,5-Diiodo-4-pyridone-4-acetic Acid was synthesized for the reaction of 3,5-diiodo-4-
pyridone with monochloroacetic acid according to the method of [10] and possessed mp 242-243°, according
to the literature data, mp 240° [10], 241-243° [11]. The cation exchange resin KU-2 that we used (6% di-
vinylbenzene) had a static exchange capacity (SEC) of 4.65 mequiv/ g and a moisture content of 0.5%.

Esterification of Pelvirinic Acid by alcohols was conducted according to the following procedure. In
a round-bottomed flask, equipped with a mixer, thermometer, and water removing trap with reflux conden-
ser, we placed 0.025 mole of the acid, the alcohol (see Table 1), 50 ml of benzene, the cation exchange
KU-2, and boiled the reaction mixture with vigorous mixing until the evolution of water in the trap ceased.
The hot solution was filtered to remove the catalyst (which was used in subsequent reactions without any
additional treatment), and crystals of the ester precipitated immediately from the filtrate (an additional
amount of the ester can be isolated from the mother liquor).

In this way we obtained the following esters of pelvirinic acid: n-propyl-3,5-diiodo-4-pyridone-N-
acetate, mp 188-189° (from a 2:1 alcohol-heptane mixture), according to the literature data, mp 188-189°
[1]; isopropyl-3,5-diiodo~4-pyridone~-N~acetate, mp 214-215° (from a 2:1 alcohol-heptane mixture), accord-
ing to the literature data, mp 215° [4]; andn-butyl-3,4~diiodo-4~pyridone-N-acetate mp 194° (from methanol),
according to the literature data, mp 194° [4].

LITERATURE CITED

. H. Bojarska-Dahlig, Przem. Chem., 9, 34 (1953); 10, 266 (1954).
. Idem, Acta Pol. Pharm., 15, 457 (1957).
. Great Britain Patent No. 836960 (1960); Chem. Abstr., 54, 24810 (1960).
. Great Britain Patent No. 517382 (1940); Chem. Abstr., 35, 7124 (1940).
. N. G. Polyanskii, Uspekhi Khimii, 31, No. 9, 1046 (1962).
V. L. Isagulyants and K. S. Shanazarov, Khim. Prom-st!, 1, 67 (1964).
L. S. Rozenshtraukh, V. N. Kostin, K. S. Shanazarov, et al., USSR Patent No. 170985; Byull. Izobret.,
No. 10, 31 (1965).
8. L. S. Kas'yanov, N. K. Sviridov, L. S. Rozenshtraukh, et al. USSR Patent No. 180757-180758; Izobre-
teniya, No. 8, 66 (1966).
9. I. 8. Kas'yanov, N. K. Sviridov, L. S. Rozenshtraukh, et al. Khim. Farmats. Zh., No. 8, 50 (1967).
10. M. Dohrn and P. Diedrich, Justus Liebigs Ann. Chem., 494, 284 (1932),
11. H. Bojarska~Dahlig, Roczn. Chem., 29, 119 (1955).

1
2
3
4
5
6
7

214



