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SUMMARY

The preparation, stability and tissue distribution of

N-3-todo (1311)-benzenesulfbnyl W' propylurea are described.

INTRODUCTION

The penereas is ons of the orgens for which a good rediopharssseutionl
for external scamning purposes has not yet been prepared. The several
attempts (1-17) to arrive at & suitable scsnning agent for this endoorine
orgen bave not yleided very fruitful results. The utility of 158&&-
selenomethionine as & psncreatic looslizing sgent has recently been
quostioned (18)s Tot, in the absence of better imaging agents ' Se-I-
selenomethionine sexrves as the only compound to &ilineate this gland.

Various substituted arylsulfonyl-ursss are used clinicslly as oral
hypoglycemic sgents (19). The postulated mechaniem of sotion of thess
substances is that they reduce the blood sugexr by stimulating the insulin
secretion from the beta cells of the pancreas (20). Utilising this premise
Holoomd et al (17) prepared p-Iodopropamid snd studied its distridution in
seversl organs to evaluate its propensity as sn agent for scamming the

paucress. It was noted by these workers that it did not concentrate in the
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pancreas to & marked extent, and further in-vivo de~iodination was aleo

observed.

It was postulated that if the iodine atom is present in the 3-position
of the bensens ring, the resulting compound would be much more -I:blc, and
therefore, less susceptible to de-iodination both chemically a.nd_/in—vivo
conditions. N-3-iodobenzene sulfonyl N'propylurss, m-Iodopropamid for short,
sn isomer of the abovementioned compound, was synthesized (Scheme 1) from
3-iodobenzene-sulfonamide and n-propyliscoyanate, and the corresponding
radioiodinated compound prepared by the chemical exchange of the compound
with sodium todide {13'I) in dimethyl sulfoxide ss the solvent. Its tissue
distribution was also studied. This new compound is chemically stable as
compared $o0 the para isomer which is thermally unstable, and undergoes mmuch
less in-vivo de-iodination. However, the concentration of this substance in
the panoreas is not significant,.

SYNTHESIS OF N-3-I0DOBENZENE SULFONYL N-PROPYL
UREA; ( m-IODOPROPAMIDE )

1 1
" Dsor BB Gysom 28, Qo
NH OH | l@>5°z"‘2

1
S0, NH, + CHaCHoCHy NCO BTNy
Q) 50aNH, + CHyCH CHy OMF, 50

1
EXPERIMENTAL (D) $0,NHCONHCH, CHaCHy
The melting points are uncorrected. The chromatograms were obtained

using ¥hatmsn No. 1 chromatogrephic paper strips and developed ovemight in
n-BuON saturated with conc. NH,OH (4 = 0.91) = organic layer - as solvent

(ascending); and the spots detected using UV light. The radiochromatogrems
were scemned for radiocsetivity by counting 5 mm out stripe in a Nuclear

Chicago Automatie Gamss Sample Changer Assembly (model ¢ 120-1 and 202).
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The organs of the snimals were counted in 2 well-type scintillation
detector using a medical spectromeier.

1. 2=Iodobenzenesulfonsmide $21 )

20,7 g (0.12 mole) of metanilic scid was suspemded in 50 mls . of
conc. Sulfuric acid and placed in an ice-salt bath and cooled. A ocooled
solution of sodivm nitrite (3,8¢) in 35 mls of conc. sulfuric scid wes
added slowly with stirring and the temperature of the resultant solutiom
was not allowed to exceed 5°C, Subsequently, & solution of potassium iodide
(20.0g) was sdded and the solution was allowsd to attain room tempersture with
constant astirring. The mixture was heated to boiling and the 3~iodo-
bensenesulfonic acid wes salted out as the sodivm salt, and reorystelised
from bot water to yield 13,5 g (36.9%).

12,0 mls of phosphorus exychloride was added to the dry sodium salt
(5.1 g, 0,016 mole) and hested in sn oil bath at 130° for 3 hours. It was
cocled, and the mixture was poured into en ice-water slush (100 g), when the
J=iodobengenesulfonyl chloride separated out as san oil. This was extrested
with bengene and the benzene solution was treated with 100 mle. of aguecus
smmonium hydroxide solution (50%), and the mixture was warmed for about
0,75 hours 7Ths benzens layer was then sllowed to evaporstie off whem
3~iodobensenesulfonsmide separated out on cooling. The orystals were
filtered off, and reorystallized from hot water to0 give 4,33 g (84.9%) of
the pure produst, M.P. 155-156°C (11t. 152°), BRf = 0,79 - 0,82,

2. E-3-1odobenrenesulfonyl X'propylures

849 mgm (3 mmole) of 3-iodobenzenesulfonamide was dissolved in 2.5 mls
of redistilled dimethylformamide. To this was sdded 0.4 mls of n-propyl-
isocysnate and O.4 mls of triethylsmine respectively, The mixture was heated

with stirring at 80=~85°C for 18 hours. It was cooled, snd finally poured
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into & 10% acetic acid solution end stirred for 2 bours; The N-3-iodo-
bensenesulfomyl N'propylurea precipitates out as & white solid. This was
filtered, and orystallized from aquecus ethanocl (50%) to furnish 570 mgn
(51.6%) of the pure material. M.P, 126=127°, Bf = 0.73 - 0,76.
Tlementsl snalysiet~ Caloulated € = 32,685 H = 3,58

Tond O = 31.9%, E = 3.35%

3. N=3~i0do $131I) bensenegulfonyl N'prepylurea

The attempts to exchange the iodine atom for its radioactive label
(">'1) using ethylene glycol as solvent at 150°C for 24 hours resulted in

poor yields. Zhersfore, & more polar solvent, dimethylsulfoxide, was used.

N-3~iodobemsenesulfonyl ¥'propylurea (16 mgms) was teken in 1.5 mls of
dimethylsulfoxide in a 10 ml roumd-bottomed flask equipped with a condenser.
0.1 ml (10 m01) of sodium 1oaide (>'1) (1-2,9a 171, 1n atlute alkaline
sulfate solution - supplied by Isotope Division, B.A.R.C) wes added and the
flask heated at 150°C for 24 hours. Thereafter, it was cooled to room
temperature and poured into water. The substance was extiracted repeatedly
with methylethyl ketons (or ether) and them dried over snhydrous sodium
mlfate. The solution was decanted and the solvent evaporated off; and the

compound was finally dissolved in dimethylsulfoxide- normal saline (1:2)
solution, pH - 6, or else in dilute sodium hydroxice &nd the pH adjusted

to 7. The radiochemical yield tlms obtained was 40%.

The radiochemical purity wes established by the paper chromatographic
procedure when only one spot at Rf = 0,77 was obtained., Rf of free iodide
(**'1) = 0,38,

Stebility

Aliquots of 3=iodopropamid in ether or dimethyl-sulfoxide-saline

soluticn, or in dilute sodivm hydroxide maintained at 0°C and at room
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tempergture (28°C) were taken at different periods of time and chromatographed.
Pigure 1 gives the percentage of free 1odide produced in the particular

medium with respect to time. The smownt of free iodide obtained on storage is
less than 1% even after 15 days.

4 STABILITY OF m4000(73'1) PROPAMIDE
pH= 65

% FREE 1001DE ('311)

—

0 2 4 6 8 0 12 1415
DAYS OF STORAGE

Tigaue distribution

50 jo (0.1 22) of the 3-todo ('°'1) propaatd scluticn wes injected
intravenously into the tail vein of mice (Swiss strain). The mice were
sacrificed at different intervals of time after removing the blood.
Thereafter they were dissected and the different organs removed and cowted.
Table 1 gives the amount of radioactivity present in each organ in terms
of the percentage of the administered dose, The predominant concentraticn
was in the blocd, intestines and in the liver, and to a negligible extent
in the pancreas.

The chromatography of the contents of the bladder indicate that most
of the activity is associlated either as the paremt compound, or a closely
related metabolite (22,23) because the Rf value waw very close to that of
the original compound.
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