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[57] ABSTRACT 

3-(N-B,y-dihydroxypropyl-acetyl-amino)-5 
acetylaminomethyl-2,4,6-triiodobenz0ic acid and its 
non-toxic, water-soluble salts with alkali metals and 
amines are better tolerated by the central nervous sys 
tem for intracerebral and intracisternal application 
than X-ray contrast agents available heretofore for ce 
rebral angiography. They are preferentially excreted 
from the blood by the kidney in a manner to make 
them useful for urography. 

4 Claims, N0 Drawings 
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CONTRAST AGENT FOR ANGIOGRAPHY AND 
UROGRAPHY 

This invention relates to X-ray contrast agents, and 
particularly to contrast agents suitable for angiography 
and urography which are derivatives of 2,4,6 
triiodobenzoic acid. 

It has been found that 3-(N~B,y-dihydroxypropyl 
acetyl)-amino)-5-acetylaminomethyl-2,4,6 
triiodobenzoic acid of the formula 

_ cooa 

I I 
on 

I 
- ca -cn-ca -oa 

CH3-CO-NH-CH2 n< 2 2 
co-ca 

I 3 

and its non-toxic, water-soluble salts with alkali metals 
and amines are better tolerated by the central nervous 
system than contrast agents available heretofore, being 
particularly superior to the known compounds in their 
low intracerebral and intracisternal toxicities. They are 
generally suitable for vasography, and particularly for 
cerebral angiography. - 

The following Table shows toxicity values for the 
compound of the invention (Compounds A and A’), 
for the structurally closely related 3-(N-B 
hydroxyethyl-acetylamino)-5-acetylaminomethyl 
2,4,6-triiodobenzoic acid (Compound B, German pub 
lished patent application No. 1,928,838, Example 5), 
and for lodamide (Compound C, 3-acetylamino-5 
acetylaminomethyl»2,4,6-triiodobenzoic acid, U.S. Pat. 
No. 3,360,436) which is representative of the best con 
trast agents available heretofore for cerebral angiogra 
phy. 
Compounds A, B, and C were employed in the form 

of their N-methylglucamine salts, and Compound A’ as 
the corresponding sodium salt of the invention. All 
listed toxicity values are expressed as LDso in mg iodine 
per kg of test animal, the intravenous and intracerebral 
toxicity being determined in mice, and the intracister 
nal toxicity in rabbits. ldentical standardized test condi 
tions were maintained for each tested compound in 
each group of tests, and the tests of each group were 
performed at the same time so that the test results for 
the several compounds are directly comparable. 

In testing toxicity after intravenous injection, the 
aqueous solutions employed contained 300 mg iodine 
per milliliter and were injected at a rate of 20 g iodine 
per minute per kg of test animal weight. In all tests for 
intracerebral toxicity, the amount of aqueous test solu 
tion was 2 ml per kg of body weight, and the concentra 
tion was varied to modify the dosage. All solutions used 
for testing intracisternal toxicity contained 280 mg io 
dine per milliliter. Hyphens in the Table indicate that 
the test was not performed. 
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Table 

Com- Toxicity, LDSD, mg l per kg 
pound 

Intravenous lntraccrcbral intracisternal 
24 12 48 I2 48 12 
hrs. days hrs. days hrs. days 

A 6600 6600 285 - 39 29.4 
A’ 7400 —- 285 — 38 — 

B 5800 5700 120 — 21 - 
C 6600 6600 97 - Z0 -— 

As is evident from the values for intravenous toxicity, 
the compounds of the invention are at least aswell tol 
erated generally as lodamide (Compound C) which has 
been in extensive clinical use. In their most important 
property, the tolerance by the central nervous system, 
the compounds of the invention are superior by a’ wide 
margin to Compounds B and C, both in intracerebral 
application to mice and in intracisternal application to 
rabbits. ' 

The free acid of Compound A is primarily useful as 
an intermediate in the preparation of the water-soluble 
salts with pharmaceutically acceptable alkali metals 
and amines. Sodium is the preferred alkali metal. The 
lithium salt may also be employed. The other alkali 
metals contribute physiological properties of their own 
which are not normally desirable. Small amounts of the 
calcium or magnesium salts may be employed jointly 
with the alkali metal salts. 
The amines employed are those commonly used in 

galenic pharmacy as physiologically inert, cationic moi 
eties in salts of physiologically active acids. They in 
clude, but are not limited to N-methylglucamine, N 
methylxylamine ( l~methylamino~l4dsoxy-[D1-xylite), 
l-methylamino-2,3-propanediol, monoethanolamine, 
diethanolamine, tris-(hydroxymethyl)-aminomethane, 
and mixtures of such alkanolamines. 
The free acid of Compound A is prepared by alkylat 

ing 3-acetyl-amino-5-acetylaminomethyl-2,4,6 
triiodobenzoic acid in strongly alkaline solution with an 
ester of the formulas X —- CH2 — CHOH — CH2OH or 

x - c212 - CH\6/CH2 

wherein X is the anionic radical of a strong acid, such 
as a hydrogen halide (l-lCl, HB,, HI), an alkylsulfonic 
acid, or an arylsulfonic acid..An epoxide may replace 
the esters. The most conveniently available alkylating 
agents include 3-chloro-l‘,2-propanediol, 3-bromo-l ,2 
propanediol, 3-iodo-l,2-propanediol, 3-benzenesul 
fonyloxy-l ,2-propanediol, 3-toluenesulfonyloxy-l ,2 
propanediol, 3-methanesulfonyloxy-l ,2-propanediol, 
2,3-epoxy- l -propanol, 1 
benzenesulfonyloxy-2,3-epoxypropane, 
methanesulfonyloxy-2,3-epoxypropane. 
The alkylation is preferably performed in alcoholic 

solution in the presence of an alkali metal alcoholate as 
an acid acceptor. The aqueous solutions of the salts are 

epichlorohydrin, 
and 

prepared by dissolving the free acid in aqueous solu 
tions of equivalent amounts of a base, and the salts may 
be recovered from the solutions in solid form, if so de 
sired, by evaporating the solvent in a vacuum. 
The salts are dissolved in. enough water to provide in 

jectable solutions containing preferably between about 
140 and 600 mg iodine per milliliter, and the solutions 
are injected in a conventional manner observing the 
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precautions well established by the use of lodamide 
when it is desired to make blood vessels, particularly 
those of the. brain, visible in X-ray images. 
The solutions are also employed to advantage in 

urography. It has been found that the two hydroxyl 
groups in the side chain in position 3 do not materially 
interfere with excretion of the compound by the kidney 
so that at least 60% to 70% of an intravenous dosage 
of 100 mg per kg body weight is discharged by the kid 
ney. of standard laboratory test animals within three 
hours. A sufficient amount of the radiopaque material 
is thus available in the urinary system for producing 
X-ray pictures of good contrast. Otherwise closely re 
lated compounds having more than two hydroxyl 
groups in side chains of the basic triiodobenzoic acid 
molecule do not produce useful X-ray images of the 
urinary tract. 
The following Examples are further illustrative of the 

invention. 

EXAMPLE 1 

50.2 g 3-Acetylamino-5-acetylaminomethyl-2,4,6 
triiodobenzoic acid (0.08 mole) was dissolved in 400 
ml methanol, and the solution was mixed sequentially 
with 128 ml 2.5-molar sodium methylate solution (0.32 
mole) in methanol and 13.4 ml 3—chloro-l,2 
propanediol (0.16 mole). The mixture was stirred at 
ambient temperature (about 20°C) for 24 hours. An 
additional 32 ml 2.5-molar sodium methylate solution 
(0.08 mole) and 6.7 ml 3-chloro-1,2-propanediol were 
admixed, and stirring was continued for 24 hours. 
The reaction solution was diluted with 400 ml water, 

neutralized with acetic acid, evaporated to one half of 
its original volume, and acidi?ed with hydrochloric 
acid. It was then stirred overnight at ambient tempera 
ture, and the precipitate formed was recovered by suc 
tion filtration. The almost pure 3-(N-B,'y 
dihydroxypropyl-acetylamino)-5-acetylaminomethyl 
2,4,6-triiodobenzoic acid so obtained weighed 49.5 g 
(88% yield). When recrystallized from aqueous, ap 
proximately 40% ethanol, it melted at 195°— 197°C and 
had an equivalent weight of 709 (calculated: 702). It 
was further identi?ed by elementary analysis: 

154.23% 
53.63 

Calculated for C|5H11|:N2OG 
Found 

C 25.66% 
25.65 

A thin layer chromatogram on silica gel with butanoll 
' water/glacial acetic acid 3/2/1 gave a R, value of 0.57. 

The free acid is soluble in 40 times its own weight of 
boiling water, 7 weights of cold methanol, 3 weights of 
boiling methanol, 50 weights of cold ethanol, and 5 
weights of boiling ethanol, but is insoluble in chloro 

. form. The salts with the alkali metals and amines men 
tioned above are readily soluble in water, the sodium 
and N-methylglucamine salts dissolving at 20°C in 
about their own weights of water. 

EXAMPLE 2 

Four batches of 25.1 g 3-acetylamino-5 
acetylaminomethyl-Z,4,6-triiodobenzoic acid were dis 
solved in respective 380 ml batches of a 0.5-molar solu 
tion of sodium methylate in methanol, and the solutions 
so obtained were mixed with 18.6 g 3-bromo-1,2 
propanediol, 24 g 3-iodo-l,2-propanediol, 20 g 3 
methanesulfonyloxy-l,2-propanediol, and 28 g 3 
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benzenesulfonyloxy-l,2-propanediol respectively and 
stirred with a turbine type agitator for 60 hours. 

3-(N-B,y-dihydroxypropyl-acetylamino)-5 
acetylaminomethyl-2,4,6-triiodobenzoic acid was re 
covered from each reaction mixture in the manner de 
scribed in Example 1. The products had melting points 
between 194° and 198°C, and the yields varied between 
75% and 90%. 

EXAMPLE 3 - 

12.55 g 3-Acetylamino-5-acetylaminomethyl-2,4,6 
triiodobenzoic acid (0.02 mole) was dissolved in 80 ml 
of a 0.5 molar solution of sodium methylate in metha 
nol, and 4 g 2,3-epoxy-1-propanol was added. The mix 
ture was stirred for 1 hour at ambient temperature and 
stored thereafter for 60 hours. 1t was then worked up 
as in Example 1 to recover 10.5 g 3-(N-[3,y 
dihydroxypropyl-acetylamino)-5-acetylaminomethyl 
2,4,6-triiodobenzoic acid melting at 196° to 198°C 
(74.7% yield). 

EXAMPLE 4 

553 g 3-(N-B,y-dihydroxypropyl-acetylamino)-5 
acetylaminomethyl-Z,4,6-triiodobenzoic acid, 136.7 g 
N-methylglucamine, and 3.6 g sodium hydroxide were 
added sequentially with stirring to a solution of 0.01 g 
disodium edetate in a small amount of bi-distilled wa— 
ter, and adding enoughadditional water to produce 
800 ml solution. The solution was adjusted to pH 
7.1i0.2, subjected to ultra?ltration, distributed in glass 
vials in amounts of 10 and 20 ml, and sterilized. 
The injectable solutions so obtained contained 375 

mg iodine per milliliter. 

EXAMPLE 5 

553 g 3-(N-B,y-dihydroxypropyl-acetylamino)-5 
acetylaminomethyl-Z,4,6-triiodobenzoic acid, 31.5 g 
sodium hydroxide, 0.02 g disodiumv edetate, and 
enough bi-distilled water to make 1000 ml were com‘ 
bined as in Example 4. The solution was adjusted to pH 
7.1102, distributed in multiple puncture vials of 100 
and 200 ml capacity and sterilized. It contained 300 mg 
iodine per milliliter. 
What is claimed is: 
l. A compound which is the 3-(N-B,'y 

dihydroxypropylacetylamino)-5-acetylaminomethyl 
2,4,6-triiodobenzoic acid of the formula 

coon 

I. I 
' OH 

1 
ca -CH-CH -OH 

CH3-CO—NH-CH2 N< 2 2 co-cr-r 
I 3 

or a water-soluble salt of said acid with a pharmaceuti 
cally acceptable alkali metal or amine. 

2. A compound as set forth in claim 1 which is said 
acid. ' 

3. A compound as set forth in claim 1 which is a salt 
of said acid with sodium, lithium, or an alkanolamine. 
4..A compound as set forth in claim 1 which is a salt 

of said acid with an alkanolamine selected from the 
group consisting of N-methylglucaminc, N 
methylxylamine, 1-methylamino-2,3propanediol, 
monoethanolamine, diethanolamine, and tris-(hydrox 
ymethyl )-aminomethane. 

* **** 


