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Abstract-The isolation and synthesis of a new betaine are described. 

A new betaine (1) has been isolated from the 
Caribbean gorgonian, Pseudopterogorgio ameri- 
cana, from which a number of sesquiterpene hy- 
drocarbons’ and a seco-gorgosterol derivative’ 
have been isolated previously. Compound 1 may be 
regarded as the nor-derivative of zooanemonin, the 
homologous dimethylimidazole acetic acid betaine, 
which was isolated initially by Ackermann’ from a 
sea anemone and since encountered’ in other 
marine invertebrates. 

Norzooanemonin (1) was isolated from the al- 
cohol extract of P. americama by ion exchange fol- 
lowed by alumina chromatography. Its structure 
was deduced from its elemental composition and 
spectral features, and has been confirmed by syn- 
thesis. 
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Norzooanemonin 

The betaine’s IR spectrum displayed a strong car- 
boxylate ion absorption at 1640 cm-’ which shifted 
to 1710 cm-’ upon conversion to the hydrochloride. 
The heaviest fragment observed in the mass spec- 
trum appeared at m/e 96, corresponding to the loss 
of Co2 from the molecular ion. The NMR spectrum 
contained two Me singlets at S 3.87 and 399, and 
two one proton signals at S 7.69d (J = l-7 Hz) and 
8.63bs. These chemical shifts and coupling con- 
stants are very similar to those reported by Caesar 
and Overberger’ for methylimidazole methiodide. 
The signal at 6 8.63 rapidly disappeared when the 
D,O solution was made slightly basic with ammonia 
vapor, typical of the very rapid base catalyzed pro- 
ton exchange6 at the 2-position of the dimethyl- 
imidazolium nucleus. 

Norzooanemonin was synthesized in 85% yield 
in a single step from imidazole-4-carboxylic acid by 
methylation with dimethyl sulfate using controlled 
amounts of aqueous sodium hydroxide to maintain 

the pH below 9. When this methylation reaction 
was conducted under the usual conditions of high 
pH, little or no norzooanemonin could be isolated. 
Indeed, exposure of norzooanemonin to strong 
base at room temperature in a separate experiment 
resulted in its complete decomposition. The m.p. of 
the synthetic norzooanemonin was not depressed 
by admixture with the natural product, and the two 
preparations displayed identical IR and NMR 
spectra. 

In addition to norzooanemonin, the betaine frac- 
tion contained a mixture which appeared from its 
NMR spectrum to consist of trigonelline and possi- 
bly homarine (N-methyl nicotinic acid betaine and 
N-methyl a-picolinic acid betaine, respectively). 
Each of these betaines is widely distributed in 
marine invertebrates.“‘.’ 

EXPERIMENTAL 
M.ps were determined on a Fisher block, unless other- 

wise indicated, and are uncorrected. IR spectra were 
taken with a Beckman IR-8 or IR-18A spectrophotometer. 

NMR spectra were determined using TMS as an exter- 
nal standard with a Varian T-60 spectrometer and values 
are reported in 6 units. 

Isolation of norzooanemonin (1,3-dimethylimidazole- 
4-carboxylic acid betaine). Approximately 3.5 kg of 
ground cortex of P. americana (Florida Keys) which had 
previously been extracted with both cold and hot hexane 
was extracted at room temp with two 3 liter batches of 
95% EtOH (24 hr each). The filtered EtOH extract was re- 
duced to half its volume and diluted with an equal volume 
of distilled water. After standing, the ppt was removed by 
filtration. A small aliquot of the soln was evaporated to 
dryness, and from the weight of the residue, the soln was 
estimated to contain approximately 1OOg of dissolved 
solids. The 50% aqueous alcohol soln was then passed 
through a column of Bio-Rad AG 21 K analytical grade 
ion exchange resin (hydroxide form; two equivalents 
based upon an assumed sample equiv wt of 100) which 
had been washed with 50% aqueous alcohol. The flow rate 
was adjusted to approximately 0.2 bed volumes per 
minute. 

The effluent soln from the above column was passed di- 
rectly into a second column of Dowex SOW-XB ion ex- 
change resin (hydrogen form: same exchange capacity as 
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first column). This column was eluted first with two col- 
umn volumes of 50% aqueous alcohol, then with 4 liters of 
5% ammonium hydroxide. 

The ammonium hydroxide soln was evaporated to dry- 
ness, leaving IO g of material which was chromatographed 
on 400 g of neutral alumina using ethanol-ammonium hyd- 
roxide (IO: I) as eluent. Ten 25 ml fractions were col- 
lected, followed by one 500 ml fraction. 

Norzooanemonin (150 mg) was found in the last three 
small fractions and the single large fraction. It was recrys- 
tallized from methanol-acetone and obtained as a color- 
less solid, m.p. 260-263”; [a]: 0“; IR (KBr) 3460, broad, 
and 164Ocm- (betaine carboxylate); TLC, R, 0.63 on 
alumina in IO: I EtOH/NH,OH; negative ninhydrin test; 
positive Dragendorf test. The NMR spectra discussed 
earlier were taken in D,O alone (neutral) and after expos- 
ure to NH, vapor (basic). (Found: C, 51.30; H, 5.98; N, 
19%. Calcd. for CsHnN202: C, 51.42; H, 5.75; N, 1999%). 

The NMR spectrum of the mixture present in the earlier 
fractions (2 through 5) of the above chromatography indi- 
cated the presence of trigonelline and possibly homarine. 
However, the mixture was not studied further. 

Preporation of norzooanemonin hydrochloride. The un- 
stable hydrochloride was prepared by evaporation of a 
HCI soln of norzooanemonin, and found to melt at 
213-217. 

Preparation of norzooanemonin chlomurate. To a soln 
of 5 mg norzooanemonin in 2 ml of cone HCI were added 
IO drops of 30% gold chloride. Within 5 min well formed 
crystals appeared having a m.p. of 167-169”. 

Synthesis of norzooanemonin. To a soln of 4g 
(35.8 mmol) imidazole&carboxylic acid’ (m.p. 263”, A. H. 
Thomas Unimelt) and I *43 g NaOH (35.8 mmol) in 200 ml 
water were added 13.6 g (107 mmol) Me+SO,. The mixture 
was stirred at room temp while maintaining the pH be- 
tween 2 and 9 by periodically adding 10% NaOHaa. After 
40 min (all Me& had dissdlved) the pH was adjusted to 
I with cone HCI and the soln was heated at loo” for 2 days 
to hydrolyze the large quantity of MeHSO, present. After 
cooling and adjusting the pH to approximately 8 with 
NaOH, the water was evaporated. An attempt was made 
to chromatograph the white residue; however a large 
quantity of NaMeSO, was still present and could not be 
separated well. The early fractions, containing the desired 
product and some NaMeSO.. were combined and dissol- 
ved in I50 ml water. The pH of the soln was adjusted to I 
with cone HCI and heated at 100” for 3 days. The soln was 
cooled, the pH adjusted to 8 with NaOH and the water 
evaporated at 50”. The residue was slurried with 
EtOH: NH.OH (9: I), placed on an alumina column 
(Fisher A-540,200 gm. 30 mm x 46 cm) and eluted with the 

same solvent. The second I00 ml fraction contained 2.87 g 
(57.5%) pure norzooanemonin; however, later fractions 
were impure. These were combined and the above hyd- 
rolysis and chromatography repeated yielding I .4 g (28%) 
more of uncontaminated product. Recrystallization of the 
first batch from MeOH-acetone gave 2.3gm white 
needles, m.p. 250-251”. no depression on admixture with 
the natural product. The IR and NMR spectrii of the 
synthetic material were identical with those of the natural 
product. 

Treatment of norzooanemonin with base. To 100 mg of 
norzooanemonin were added a few ml of a strong NaOH 
soln (pH > I I). The water was evaporated at room temp 
over a 2-3 hr period and the residue maintained in cacuo 
for 4 days. The NMR spectra in both very basic and 
slightly basic (pH 8) &O indicated complete decomposi- 
tion. 

Stability of norzooanemonin to basic resin. A column of 
Bio-Rad AG2lK which had been converted to the hydrox- 
ide form was prepared having a bed volume of approxi- 
mately 0.9 ml and washed with EtOH : water (1: I). Nor- 
zooanemonin (l@Omg), dissolved in 0.1 ml EtOH:water 
(1: I), was placed on the column and rinsed in with two 
additional 0-I ml portions. After allowing to stand for 
30 min, the column was eluted over a 30 min period with 

7 ml EtOH : water (I : I). The solvent was evaporated to 
dryness leaving 97 mg white residue. The NMR spectrum 
indicated that only norzoonanemonin was present. 
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