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SYNTHESIS AND BIOLOGICAL EVALUATION OF (E)-19-I0D0-3,3-DIMETHYL-18-N0NADECEW)IC
ACID, A NEW DIMETHYL-BRANCHED LONG-CHAIN FATTY ACID TO EVALUATE REGIONAL
MYOCARDIAL FATTY ACID UPTAKE M. M. Goodman, K. R. Ambrose, K. H. Neff, and
F. F. Knapp, J r . , Nuclear Medicine Group, Oak Ridge National Laboratory, Oak
Ridca, TN 37831, USA.

Iodine-123-labeled structural ly-modi f ied long chain f a t t y acids that exhib i t
myocardial extract ion and uptake s imi lar to natural ly occuring fa t t y acids, but
which show prolonged retention are excellent candidates to evaluate aberrations
in fa t t y acid metabolism that occur when the coronary arter ies are normal and
perfusion is not impaired. Recent quant i tat ive autoradiographic studies in
laboratory animals employing methyl-branched fa t ty acids have shown that
hypertensive heart disease (1) and cardi jmyopathies (2) are two heart disorders
where there can be a dissociation between regional differences in f a t t y acid
uptake and regional perfusion. Because of the c l i n i ca l potential of using SPECT
to evaluate cardiomyopathies and hypertensive disease, we have developed a
var iety of radioiodinated methyl-branched fa t ty acids (3,4) . Although increased
myocardial retention was achieved, these agents, however, did not demonstrate
complete retention indicat ing catabolism was being impaired but not prevented.
The goal of th is study was to develop a dimethyl-branched fa t ty acid (5) with
the radiolabel s tab i l ized as a vinyl iodide with the objective of achieving high
myocardial uptake with i r revers ib le retent ion.

The synthetic method chosen for the preparation of (E)-19-iodo-3,3-dimethyl-18-
nonadecenoic acid (1_9) involved introduction of substituents into the 2- and
5-positions of a thiophene ring followed by sulfur extrusion of a 2 ,5-d ia lky l
thiophene derivat ive to provide a key 3,3-dimethyl-branched fa t ty acid
intermediate, 17-iodo-3,3-dimethylheptadecanoic acid (14) (Scheme I ) . Compound
14 was prepared by Friedel Crafts condensation of CH30l[CH2)7CQCl wi th
dimethyl-branched thiophene (7_) followed by Wolff -Kishner reduction, su l fur
extrusion with Raney nickel and treatment of the terminal methoxy methyl-
branched intermediate (13_) with (CH3)3SiI. The (E)-vinyl iodide was introduced
in to the terminal posit ion of the dimethyl-branched acid by iododestannylation
(Scheme I I ) . The pivotal step in the synthesis of the (E)-iodovinyl acid
involved hydrostannylation of 3,3-di methyl-18-nonadecynoic acid (IJj) wi th
(n-Bu)3SnH. Iododestannylation of the stannyl intermediate 17 with I + followed
by basic hydrolysis gave 19. Tissue d is t r ibut ion studies of"^2 51- labeled JL9_
(Table 1) and JL4_ (Table 2T~were performed in fasted ra ts . Iodine-125 19 showed
90% retention of the i n i t i a l myocardial uptake (4.56% dose/g, at 2 minT~after 60
min. In contrast to the prolonged myocardial retention observed wi th 19,
iodine-125 _14_ showed rapid myocardial washout and s ign i f i cant in vivo
deiodinat ion. The s ign i f icant difference in myocardial extraction and retention
of the iodovinyl agent compared with the iodoalkyl der ivat ive dramatical ly
i l l u s t r a t e the enhanced s tab i l i t y of iodide attached to an iodovinyl moiety.

Myocardial subcel lular d is t r ibu t ion studies of the 1 2 5 I - labe led j ^ (DMIVN) in
fasted rats showed a higher association of radioact iv i ty with the microsomes
when compared to the results obtained with the 19-carbon straight chain analogue
(4) (IVN) which appeared to exist pr imari ly in the cytoplasm (Fig. 1 ) . When the
rats were nonfasted (fed) the d is t r ibu t ion prof i les of the two analogues showed
differences that seemed to correlate with the differences in myocardial
retention that fast ing and feeding can induce.

The s igni f icant myocardial uptake, retention and high heart:blood ra t ios of
agents of th is type now may enable the diagnosis and management of patients with
hypertensive disease and cardiomyopathies by SPECT.



'"Rt!b»&arch supported by the Office of Health and Environmental Research, U.S.
Department of Energy, under contract DE-AC05-840R21400 with Martin Marietta
Energy Systems, Inc. and grant HL 35500-01 with National Inst i tu tes of Health,

1 . Yonekura, Y., B r i l l , A., et a l . , Science, 227, 1494 (1985).
2. Kubota, K., Soni, P., et a l . , J . Nucl. Med. ( in press).
3. Goodman, M., Knapp, J r . , F., et a l . , J . Med.. Chem., 27, 390 (1984).
4. Goodman, M., Knapp, J r . , F., et a l . , J . Med. Chem., 18, 807 (1985).
5. Knapp, J r . , F. , Goodman, M., et a l . , J . Nucl. Med., in press.

BO,

g 60

2 > 40

"11
< 20

DMIVH IVN

JLrh

JiO.

DMIVN IVN

' / / MITOCHONORIA

B MICRO SOMES

i :;'• CYTOPLASM

Fig. 1. Distribution (with ranges) of radioactivity in subcellular fractions
from rat hearts 30 nin after injection of 125I-labeled DMIVN or IVN.
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