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Several years ago, Kung and coworkers showed the
radioiodinated diamine, HIPDM, to be of value as a brain
blood flow agent ( 1 ) . While the emphasis has since shifted
to potential agents labeled with Tc-99m, it was felt that
investigation of some side chain analogues of HIPDM may help
elucidate some of the factors necessary for the uptake and
retention of radiolabeled compounds by the brain.

HIPDM and the analogues described in this study were
prepared by the general method reported in 1983 by Tramposch
and associates (3) (Figure 1 ) .

The iodoaldehyde was condensed with the diamines in
reflux ing benzene to form the imines which were reduced with
sodium borohydride in ethanol. The products were purified by
conversion to the dihydrochlorides and crystallization from
methanol-acetone. The N-alkyl derivatives were then prepared
by reductive alkylation with the appropriate aldehyde or
ketone (formaldehyde for methyl and acetone for isopropyl)
in methanol. and purified as the dihydrochlorides.

Compounds that were evaluated included HIPDM and its N'-
d e me t h y I derivative, both of which were reported by Kung's
group,and the N'-isopropyl derivative. In addition,
compounds in which the dimethylaminopropy 1 side chain was
replaced with the dimethyl aminoethyl, the piperidinoethyl,
the rnorpholinopropyl, morphol inoethyl and the pyrrolodino-
ethyl groups were investigated (Figure 2 ) .

Radio labeling of all these derivatives by exchange proved to
be relatively straight forward. The compound of interest was
heated with 1—12 5 sodium iodide in the presence of acetic
acid in a boiling water hath for '30 minutes followed by
neutralization with sodium hydroxide. Radiochemical purity
was always above 95% without further purification.

For the animal studies, the labeled compounds were diluted
to 200 KBq (0.07 mg) per ml, and 0.1 mL was injected via the
tail vein. At 5, 30 and 60 minutes after injection the
animals were killed by C0_ asphyxiation and the uptake of
radioiodine was determined in various tissues.

All the compounds investigated showed significant initial
brain uptake in mice. The N'-demethyl derivative (Cmp II)
had somewhat lower brain uptake but the retention was
relatively good. The N'-isopropyl derivative (Cmp III) had
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iniLial upLake almost equivalent. Lo HIP DM but the retention
was c o n s i d e r a b l y p o o r e r . S i m i l a r l y , when the side chain is
shortened by one carbon (Cmp I V ) , there is high initial
brain activity but this falls very r a p i d l y . The he t e r o c y c l i c
d e r i v a t i v e s (Cmps V - V I I I ) , had somewhat variable initial
uptake but the retention of all these c o m p o u n d s tended to be
poor (Table I ) .

Table _I

Brain U p t a k e in ICR M i c e *

Percent Dose per Organ

Compound

1

I I

III

IV

V

VI

VI 1

VI I I

5 Min .

6.70
(5.41-7.64)
4.17

(3.88-4.46)
5.69

(5. 58-5.88)
5.35

(3.77-6.19)
3.78

(3.16-4.24)
5.94

(5.47-6.24)
2.42

(1 .96-2.95)
3.72

(2.09-4.93)

30 Min.

6.44
(5.90-6.96)

4.52
(3.74-5.64)

3.23
(2.95-3.53)

2.47
(2.38-2.57)

1 .75
(1.70-1.78)
3. 19

(2. 57-3.65)
0.44

(0.31-0.57)
3.40

(2. 51-4.86)

60 Min.

5.30
(4.45-6.92)
3.93

(3.63-4.40)
2.43

(2.28-2.53)
0.89

(0.77-1.03)
0.77

(0.77-0.86)
1.40

(1 .22-1.55)
0.23

(0.17-0.29)
] .90

(1.60-2.49)

*Mean of 3 Animals (Range)

These results indicate that the particular side chain seen
in HIPDM is important for brain retention of the compound.

Yamamoto and associates have reported that HIPDM localizes
in the pancreas of mice and rats (3) and more recently this
group has reported initial clinical pancreatic studies with
th1s compound (4). Several of the compounds we are reporting
on here also have pancreatic uptake. In particular,
compounds VI and VIII, the morpholinopropyl and
pyrrolidinoethyl derivatives, had considerably higher
pancreatic uptake in mice at 60 minutes as compared to HIPDM
(Table II).
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Table II

Pancreas Uptake in ICR Mice*

Compound

I

VI

Percent Dose per Organ
60 Minutes

2.66 (2.61-2.74)

6.17 (5.35-6.86)

VIII 3.44 (2.97-4.17)

* Mean of Three Animals (Range)

These compounds were further evaluated in Sprague-Dawley
rats at 60 minutes and 24 hours after injection. As can be
seen HIPDM appears to have the best retention and pancreas
to liver ratio at 24 hours. There was loss of most of the
activity of Compound VIII from the pancreas by 24 hours
(Table III).

Table III

Pancreas Uptake in Rats

60 Minutes M 24 Hours^ ' V^ 4 Jt U. WA 1-1 V- V t-J II •>* "̂  11 W V*. 1. I*J

Compound ^Dose/Pancreas* P/L ^Dose/Pancreas* P/L

I

VI

VIII

#

2.18 2.7
(1.95-2.30)

4.01 2.9
(2.92-4.64)

3.89 1.6
(3.18-4.41)

3.65 13.0
(3.31-4.21)

2.62 7.9
(2.52-2.70)

0.07 0.2
(0.07-0.07)

| Mean of Three Animals (Range)
% Dose / Gram Pancreas / %Dose / Gram Liver

HIPDM and Compound VI were labeled with 1-123 and images
were obtained in rabbits at various times up to 24 hours
after injection. With HIPDM the 24 hour images
considerable liver uptake and it was not
differentiate pancreas from liver activity,
there was kidney and intestinal activity (Figure

still showed
possible to
In addition
3).

The images with Compound VI were considerably different than
were expected from the studies in rats. By 24 hours, in
rabbits, virtually, all the activity had cleared from the



-3b-

liver. There still remained considerable activity in the
intestine (Figure 4 ) . By using background subtraction, it
can be seen that the highest concentration of activity was
in the pancreas (Figure 5 ) .

In conclusion, the side chain configuration of HIPDM showed
the best brain uptake and, especially, retention of those
compounds investigated. There is an indication that other
related compounds may be superior to HIPDM as potential
pancreas imaging agents. The evaluation of these compounds
may be complicated by differences in biodistribution among
species. These differences appear to be related primarily to
the rates of hepatobiliary clearance and intestinal transit.
However, it appears that these or similar compounds may have
potential value especially if they should prove to be
indicators of pancreatic function.
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Figure 3

Rabbit Image 2k Hours After Injection of 1-123 HIPDM

Figure k

Rabbit Image 2k Hours After Injection of I-123 Compound VI
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Figure 5

Rabbit Image 2-̂  Hours After Injection of 1-123 Compound VI

(Background Subtracted)


