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PREPARATION OF H-LABELLED APOMORPHINE, N-n-PROPYLNORAPOMORPHINE, AND O,
0-DIPIVALOYLAPOMORPHINE

William H. Soine, Peter Salgo and Robert V. Smith
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SUMMARY
Apomorphine and N-n-propylnorapomorphine were tritiated using
trifluoroacetic acid- tritiated water mixtures. This provides
a route to the synthesis of tritiated 0,0-dipivaloylapomorphine.

Deuterium exchange and NMR studies indicate that exchange only
involves protons at the C-8 and C-9 positions.
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INTRODUCTION

Apomorphine and N-n-propylnorapomorphine are dopaminergic agonists with po-
tential use in a variety of clinical diseases in which subnormal dopaminergic
transmission occurs or has been implicated~7.

As part of ongoing studies on the metabolism of aporphines, radioactively
labelled 1 and 2 were required to study the bioavailability and metabolism of
these compounds. Synthetic routes were desired that would also allow prepara-
tion of aporphine diesters, such as 3, which have been shown to prolong the

'Y Tritiated apomorphine is reportedly pre-

half-life of the parent aporphine®”
parable by the use of 3H3P0411 and is available commercially‘z, however, use of
the published procedures in the synthesis of labelled prodrugs is limited, pri-

marily due to the presence of aqueous media. Because of the excellent stability

of apomorphine in strong acid, trifluoroacetic acid-tritiated water mixtures

were studied as means of preparing the tritiated aporphines 1, 2, and 3.
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RESULTS AND DISCUSSION

The tritiation of the aporphines goes smoothly and in reasonable yield due

to their stability in strong acids. The use of trifluoroacetic acid, in partic-
ular, eliminates the problem of oxidation of apomorphine and opening of the hy-
1y

dropyridine ring that is commonly seen with aporphines [3H]—N—ngropy1nor-

apomorphine was obtained in higher specific activity than [SH]—apomorphine
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Figure 1. The 100-MHz pmr spectrum of the aromatic protons of apomorphine-HCl
in CF3C0,D after A) 0.5 hr, B) 72 hr.

which is probably due to the latter's increased solubility in trifluoroacetic
acid. In our studies on the bioavailability and metabolism of aporphines!®,
compounds of relatively low specific activity were satisfactory, however, the
described procedures are potentially suitable for obtaining compounds of much
higher specific activity by using more T70 or CF3zC0,T. The location of tritium
exchange was determined based on a deuterium exchange study using NMR. The pmr-
bands of the aromatic protons of 1 had been previously assigned!! for solution
in DMSO-d . The spectrum of 1 in CF3C0,D is slightly modified. Interestingly,
however, the protons on C-8 and C-9 exchange so rapidly in CFSCOZD that the ex-
pected doublets at 6.728 and 6.928 begin to collapse to singlets before the pmr

spectrum is run (see Figure 1). The increasing exchange of the C-8 and C-9
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protons with time and the unaltered nature of the remaining pmr spectrum when 1
is allowed to remain in CF,CO,D for 72 hours suggests that the C-8 and C-9 posi-
tions are the exclusive sites of tritiation in the compounds described herein.
The tritiated aporphines 1, 2, and 3 are stored as their HCl salts because
of their rapid decomposition at neutral and basic pH!®. These labelled HC1's
are quite stable and appear to remain chemically pure for several weeks when
stored at -20°C. In summary, this method provides a simple, rapid, and inex-

pensive route to aporphines labelled with isotopes of hydrogen.

EXPERIMENTAL
R-(-)-Apomorphine hydrochloride hemihydrate (MacFarland Smith, Ltd.,

Edinburg, Scotland), trifluoroacetic acid (Matheson, Coleman and Bell, Norwood,
OH) and tritiated water, 5 Ci/ml (Amersham/Searle Corporation, Arlington Heights,
IL ) were used as purchased. N-n-Propylnorapomorphine was a gift from Sterling
Winthrop Research Institute (Rensselaer, N.Y.)}. All other solvents and reagents
were analytical reagent grade. UV spectra were obtained with Aminco DW-2 spec-
trophotometer. Radioactive samples were counted in a Beckman LS8000 liquid scin-
tillation counter at 30-40% efficiency.

{ *H]-R- (~) -ApomorphineHC1

R-(-) -Apomorphine-HC1-1/2 H,0 (100 mg, 0.33 mmol) was placed in a 16x100 mm
teflon-sealed screwcap culture tube and dissolved in 0.5 ml (6.73 mmol) tri-
fluoroacetic acid. After dissolution, 10 ul (50 mCi) T,0 was added and the reac-
tion kept in the dark and at room temperature for a minimum of 72 hrs. The tri-
fluoroacetic acid was then removed under a stream of nitrogen leaving a pale
brown 0il. The o0il was treated with a saturated solution of sodium bicarbonate
and the mixture extracted with ether (4 x 5 ml). The ether extract was evapora-
ted to dryness under reduced pressure and redissolved in dry ether (15 ml). The
HC1 salt was obtained by bubbling gaseous HCl through the ether solution, filter-
ing and drying at 65°C to give 60 mg (60-80% yields are usually obtained) of an
off white to pale green powder. The tritiated apomorphine had a specific activi-

ty of 10.5 mCi/mmol, with chemical purity greater than 99%; chemical purity was
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determined by UV spectrophotometry at 273 nm as compared to standard apomorphine
H,50

(Xmi = 273 nam, € = 17,300). The UV spectrum of ‘H-apomorphine-HC1 and the glc
X

'3 were identical to that ob-

retention time of the 0,0-diheptafluorcbutyrate
tained with authentic apomorphine.

[ *H]-N-n-Propylnorapomorphine.HC1

The desired compound was synthesized the same as [3H]—apomorphine, except
that N-n-propylnorapomorphine was dissolved in only 0.25 ml trifluoroacetic
acid; 91 mg (91% theoretical yield) of an off white to pale green powder with a
specific activity of 17 mCi/mmol and chemical purity greater than 99% was ob-
tained. The chemical purity was determined by UV spectrophotometry at 273 nm
as compared to standard (Agzg = 273 nm, € = 17,000). The UV spectrum of‘[an]—N—
n-propylnorapomorphine-HC1 and the glc retention time of the 0,0-diheptofluoro-
butyrate!® were identical to that observed with authentic N-n-propylnorapomor-
phine.

[*H]-0,0-Dipivaloylapomorphine -HC1

Apomorphine was tritiated as outlined above but, instead of removing the
excess CFzCO,H under a stream of Ny, the mixture was treated with 1.5 ml of pi-
valoyl chloride, and the reaction was heated at 100°C for 1 hour (a slight modi-
fication of the procedure by Borgman, 93731?.). The reaction mixture was con-
centrated to a thick oil under a stream of N, made alkaline with a saturated
solution of sodium bicarbonate and extracted with ether (3 x 10 ml). The ether
extract was evaporated to dryness, redissolved in dry ether, and the HC1 salt
was generated with gaseous HCl. The [®H]-0,0-dipivaloylapomorphine.-HC1 was fil-
tered and dried to give 143 mg of an off white powder, which upon TIC (alumina,
CHC13) appeared to contain betteir than 85% desired product. The powder was dis-
solved in a saturated solution of NaHCOz, extracted with ether, concentrated to
an oil and passed over a column (50 g; 25 mm i.d.) of neutral alumina (CHCIS).
The fractions corresponding to the desired product were pooled and the HC1 salt
generated to give 30 mg (.07 mmol, 20% theoretical yield) with a specific acti-
vity of 10.0 mCi/mmol. The chemical purity was determined to be 97% by TLC of

the free base (alumina, CHC13).
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