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This invention relates, to alkoxyalkyl esters: of 
iodoalkoxybenzoic acids, which esters have the 
formula, 

RO 

I 

where Y is an alkylene bridge and R and R1 are 
alkyl groups, and wherein the total number of 
Carbon atoms in the above formula is from 11 
to 16. I prefer the compounds - wherein Y has 
2-3 Carbon atoms and R-has 1-2 carbon atoms, 
since these are most readily available from inex 
pensive starting materials. 
Although all possible combinations of the iodo 

group and the alkoxy group on the benzene ring 
form useful compounds,-certain permutations are 
preferred because of the relative availability of 
Certain isoners from among the possible alkoxy 
iOdobenzoic acids. The preferred species include 
alkoxyalkyl esters of 3-iodo-4-alkoxybenzoic acid, 

- 2-iodo-5-alkoxybenzoic acid and 3-iodo-6-alkoxy 
... benzoic acid. 

... My Compounds are opaque to X-rays and there 
fore are valuable as contrast media in roent 
genological examination of body cavities. They 
may be administered directly into the-body cavi 
ties to be outlined. They are definite and stable 
chemical compounds in which the halogen is 
firmly attached to the benzene nucleus. 

I have found that these substances are of par 
ticular value in the roentgenological examination 
of the Spinal cord and subarachnoid space, i. e., 
in that branch of radiography known as myelog 
raphy. 
which is easily and rapidly... administered and 

- which distributes itself readily, and evenly to 
various parts of the cerebrospinal system, with 
Out, however, diffusing into such thin layers that 
the radiopacity is lost. It should be eliminated 
readily by adsorption from the spaces." rather 
than requiring aspiration. It...should be non 

...irritating to nerve tissues, and non-toxic in any 
other way to the patient. 
Up to the present time, the various agents 

used for myelography include gases such as air 
and oxygen, thorium dioxide Sols, iodized oils, 
and, more recently, a product-consisting of a mix 

...ture, of ethyl esters, of isomeric iodophenylun 
decylic acids. Each of these agents has certain, 
disadvantages. Gases are poor contrast media 
and are difficult to administer...properly, since 
their use requires removal of part of the cerebro 
spinal fluid, a procedure which may result in dan 

An ideal: myelographic agent is one 

2 
been found to cause untoward reactions, as Well 
as introducing the possibility of eventual injury 
from residual radioactivity. 
brominated oils such as iodinated poppy seed oil, 

Iodinated and 

iodinated sesame oil, iodinated rapeseed oil and 
brominated olive oil, are effective contrast agentS, 

... but are not entirely satisfactory because of their 
high viscosity, and somewhat irritating proper 
ties. 

() 

the tissues. 
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They must be injected under pressure and 
after examination be withdrawn by aspiration, 
for otherwise they remain largely unabsorbed for 
a period of years. Cicatrix formation may result 
from their prolonged irritation from contact with 

Their high viscosity tends to cause 
separation of the oil into globules, rendering diag 
nosis difficult. The mixture of ethyl iodophenyl 
undecylates is undoubtedly the best myelographic 
agent previously produced. It is less viscous-than 
the iodinated glyceride oils and, therefore, is more 
easily introduced, withdrawn and absorbed. How 
ever, it is reported that at least a year is required 
for complete absorption and elimination of a Slit 
tle as 0.5 to .0 cc. in man. 

25 
The possibility of using water-soluble radio 

paque media as myelographic agentS has been in 
vestigated, but these compounds have been found 
unsatisfactory for a number of reasons. Diffusion 
is too rapid so that the compound quickly be 
comes diluted with spinal fluid, thereby losing its 

30 

many advantages 
myelographic agents. 

radiopacity unless a large possibly toxic quantity 
is injected. Water soluble substances also are 
rapidly absorbed into the circulatory system cre 
atting increased hazards of Systernic poisoning. 
The alkoxyalkyl iodoalkoxybenzoates have 

Over the above-described 
For instance they are ab 

sorbed from the spinal Spaces, so they do not have 
to be removed by aspiration. When the radiologic 
examination is completed. They cause little or 

40. 
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no irritation of the Spinal membranes. Experi 
mental. Studies With Several compounds Within 
the scope of this invention have shown amounts 
required for radiologic examination are coin 
pletely eliminated from the cerebrospinal system 
of rabbits or cats within ten to twenty-five days, 

t; with all but, a trace being gone in a few days. 

50 

Similar experiments in cats and dogs ... with 
ethyl iodophenylundecylate showed appreciable 
amountS. remaining in the Spinal cord for as long 
as eight months. Irritation tests in rabbits’ eyes 
showed irritation of the conjunctiva by the latter 
Compound, greater than that shown by the new 

r. COrpOUndS. 
. The toxicities of the compounds of my inven 

gerous complications. Thorium dioxide sols have. 55.:tion orally or intraperitioneally, are low enough 
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to permit the compounds to be safely used as 
myelographic agents. The esters of my invention 
have the advantage of being pure compounds in 
stead of a mixture of isomers. They have a 
greater radiopacity due to a higher percentage of 
iodine (from 35 to 40% as compared with 30.5% 
for ethyl iodophenylundecylate). 

Certain members of these alkoxyalkyl iodoal 
koxybenzoates when in the pure state may cryS 
tallize to form low melting solids. Since myelor 
graphic agents must be injected in liquid form 
and retained so during examination and removal, 
these solid esters may be rendered permanently 
fluid by admixture with another member of the 
series, forming a eutectic mixture with a melting 
point lower than body temperature. 
My new compounds may be synthesized by the 

esterification of an iodoalkoxybenzoic acid by one 
of the following methods: (1) the iodoalkoxyben 
zoic acid and an alkoxyalkanol are combined di 
rectly in the presence of an acid catalyst; (2) said 
acid in the form of a reactive derivative, Such as 
the acid chloride or anhydride, is caused to react 
with an alkoxyalkanol; or (3) a metallic Salt of 
said acid is caused to react with an alkoxyalkyl 
halide. 
The following examples will illustrate my in 

vention more completely, but should not be con 
strued as a limit to the Scope of the invention, 
this being determined instead by the appended 
claims. 

Eacample 1 
2-eth Oayethyl 3-iodo-4-methoayben2Oate.-A 

mixture of 27.8 g. of 3-iodo-4-methoxybenzoic 
acid and 50 cc. of thionyl chloride is heated on a 
steam bath for one and One-half hours. The un 
reacted thionyl chloride is then removed at re 
duced pressure and 50 cc. of 2-ethoxyethanol is 
added followed by additional heating for a half 
hour. The mixture is poured into ice-water and 
the product extracted with ether. The ether ex 
tracts are washed with water, dilute sodium car 
bonate solution and again with Water, and dried 
over anhydrous Sodium Sulfate. After removal 
of the ether the product distils at 163-173° C. 
(0.8-1.3 mm.); yield about 28 g. Redistillation 
gives a purer sample of 2-ethoxyethyl 3-iodo-4- 
methoxybenzoate, B. P. 1631.65 C. (0.06 mm.), 
M. P. 50.5-52.5° C. 

Eacample 2 
2 - ethoacyethyl 3 - iodo - 4 - ethoacyben2Oate.-A 

mixture of 20 g. of 3-iodo-4-athoxybenzoic acid, 
150 cc. of 2-ethoxyethanol and 2 cc. of concen 
trated sulfuric acid is refuxed for Sixteen hours. 
Then the mixture is poured into ice Water and 
the product is extracted with ether. The ether 
extracts are Washed. With Water, dilute Sodium 
carbonate solution and again with Water, and 
dried over sodium Sulfate. After removal of the 
ether, the product, 2-ethoxyethyl 3-iodo-4-ethr 
oxybenzoate, distils at 170-172 C. (0.6 mm.); 
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yield about 23 g., M. P. 63-64°C. . 
Eacample 3 

2-methoxyethyl 3-iodo-4-ethoxybenzoate is 
prepared in the manner described in Example 2 
using as starting materials 3-iodo-4-ethoxyben 
zoic and 2-methoxyethanol. It distils at 178-180 
C. (1.5 mm.) and has the M. P. 53-53.5° C. 

Eacample 4 
3-ethoxypropyl 3-iodo-4-ethoxybenzoate is pre 

pared in the manner described in Example 2 using 
...as starting materials 3-iodo-4-ethoxybenzoic acid 75. 

65 
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and 3-ethoxypropanol. It distils at 184-185° C. 
(0.8 mm.). 

Eacample 5 
2-butoxyethyl 3-iodo-4-methoxybenzoate is 

prepared in the manner described in Example 2 
using as Starting materials 3-iodo-4-methoxyben 
Zoic acid and 2-butoxyethanol. It distils at 192 
194 C. (0.8 mm.). 

Eacample 6 
3-methoxypropyl 3-iodo-4-methoxybenzoate is 

prepared in the manner described in Example 2 
using as starting materials 3-iodo-4-methoxy 
benzoic acid and 3-methoxypropanol. It distils 
at 171-172 C. (0.8 mm.). 

Eacample7 
2-ethoxyethyl 2-iodo-5-methoxybenzoate is 

prepared in the manner described in Example 2, 
using as Starting materials 2-iodo-5-methoxyben 
zoic acid and 2-ethoxyethanol. It distils at 173 
175° C. (0.6 mm.). 

claim: 
1. A compound having the formula 

RO 

X >-coo-Y-OR 
I 

Where Y is an alkylene bridge of 2 to 3 carbon 
atOnS and at least two carbon atons separate 
the carboxyl group from the -OR group, and 
R, and R are alkyl groups of such a size that 
the total number of carbon atoms in the molecule 
does not exceed 16, and Wherein the iodine atom 
is in a position Selected from ortho and para, with 
respect to the alkoxy group. 

2. A COinpound having the formula, 
I 

Where Y is an alkylene bridge of 2 to 3 carbon 
atoms and at least two carbon atoms separate 
the carboxyl group from the -OR group, and 
R, and R are alkyl groups of such a size that 
the total number of carbon atoms in the molecule 
does not exceed 16. 

3. A compound having the formula, 
I 

CH.0-{ D-coo-Y-or 
where Y is an alkylene bridge of 2 to 3 carbon 
atoms and at least two carbon atoms separate 
the carboxyl group from the OR group, and R. 
is an alkyl group of 1-5 carbon atoms. 

4. 2 - butoxyethyl 3 - iodo - 4 - methoxy - 
benzoate, having the formula, 

CH3O- COO CH2CH2O CB2 CECCB 

5. 3-methoxypropyl 3-iodo-4-methoxybenzoate, 
having the formula, 

I 

one- D- OO CECH CEO C3 
6. 2 - ethoxyethyl 2-iodo-5-methoxybenzoate, 

having the formula, 

COO CHCHO C2CH3 

CH.) 
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7. 2 - ethoxyethyl 3 - iodo - 4 - methoxy - UNITED STATES PATENTS 
benzoate, having the formula Number Name Date 

2,176,070 Grether et al. ------ Oct. 17, 1939 
2,198,582 Grether et al. ------ Apr. 23, 1940 

ch,0-{ D-cooch. Chochsch, 5 2,198,583 Grether et al. ------ Apr. 23, 1940 
2,234,374 Grether et al. ------ Mar. 11, 1941 

8.3 -ethoxypropyl 3-iodo-4-ethoxybenzoate, 2,400,033 Tallman et al. ------ May 7, 1946 
having the formula FOREIGN PATENTS 

0 Number Country Date 
517,382 Great Britain ------ July 25, 1939 BO COO CECHCBO CBCH y Cs { > 22.2V Vid-2V13 517,425 Great Britain ------ Jan. 30, 1940 
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