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Abstract-The Isolafron aid characlerlsalion of IWO fish atuactsnt\. a new dipcpridc (Arcammc. hypotauryl-!- 
carhoxyglycinc). I and Stromhinc ((‘~mcthyl-imino diac& acd). 2 arc described. 

Previous attempts to identify fish attracting principles 

from natural sources have implicated mixtures of amino 
acids as being mainly responsible for the activity,’ ’ 
characterised as Exploratory Feeding Behaviour.’ Two 

specitic compounds which have elicited this response 
have been isolated and characterised. 

Arcamine. Arcamine was isolated by freeze drying as a 

colourkss syrup after ion exchange chromatography of an 
Arco :ebra extract on Dowex 50. Thin layer chromatog- 

raphy of the sample immediately on silica gel showed one 

spot only in three different solvent systems. After a few 
hours a second chromatogram showed traces of a second 

spot which was identified as hypotaurine by comparison 
with an authentic sample. This sample. which containad 

hypotaurinc. was used for a twodimensional chromato- 

graphy on MN 300 cellulose powder and for degmdative 
studies as well as NMR and field desorption mass 

spectrometry. The freeze dried product was also purified 

by cellulose powder thin layer chromatography. The pure 
material from a small preparative plate was converted to 

the trimethylsilyl derivative which was used for mass 
spectroscopy. Further oxidative degradation on standing 

or mild base hydrolysis yielded three additional spots, one 

identified as taurinc. the second as glycine through its 
DNP derivative, and the third tentatively as 2-amino 
malonic acid. 

An NMR spectrum of the syrup known to contain 
hypotaurine, in DO with TMS as external standard. had 

peaks at 6 3.1 (triplet), 6 3.7 (triplet) assigned to adjacent 

methylene groups and a peak at 8 4.8 (singlet) assigned to 
a single hydrogen. The IR spectrum showed the presence 

of amide (1639 cm ‘) and carboxylate ion (1580 cm ‘). as 

well as free amino (33OOcm ‘). A field desorption mass 
spectrum’ (Fig. I) showing prominent peaks at m/e I66 

(M.-CO& 149 (M’-H:O, COOH), 145 (M’SOOH), I27 

(.X4'-HIO. COOHI supports the structure I, though the 
molecular ion (M’ 210) is absent, confirming the 
instability of the mokcuk. 

Arcamine- purified by cellulose powder thin layer 
chromatography was also shown by ekctrophoresis to be 
different from hypotaurine. The gum dissolved in water, 

however, produced hypotaurine and therefore taurine as 

well as glycine within minutes. The hydrolysis of the 

molecule is explained by Scheme A. The decarboxylation 
of the &keto acid is also feasible, but the postulated 

hypotaurylglycine 5. which would be formed, was not 
detected by thin layer chromatography or NMR spectros- 

copy. 
The base peak at m/e 61 is postulated as arising either 

by hydrogen transfer and loss of sulphur monoxide with 

retention of hydroxyl in arcamine (Scheme B) or 
alternatively from hypotaurine without evoking H trans- 

fer (Scheme C). 
The mass spectrum of the silylatcd material is also 

compatible with the structure proposed for arcamine. The 
peak at m/e 356. which is the main high mass peak, 

represents the his-trimethylsilylated fragment of the tetra- 

trirnethylsilylated derivative (498 - 142). Peaks at 341 

(loss of CH,, 356- IS); 2&4 (loss of Si(CH+H, 356 - 72); 
and 239 (loss of CO&Si(CH,),, 356 - 117) are evident in 

the high mass region as well as several other peaks of low 
intensity in the high mass region. This is in accordance 

with results obtained by Baker, Shaw and Williams” from 
TMS-amino acids and peptides. The unusual base peak at 

m Ie 57 can be explained as due to the ion CHFSi’CH, 

produced from Si(CH,),. 

Slmmbine. Strombinc was isolated as its magnesium- 
salt from an aqueouslethanolic extract of Strombus &as. 

The magnesium salt, melting above MOT. was con- 

verted to the hydrochloride by dissolving in dilute 
hydrochloric acid and then precipitating the magnesium as 

phosphate with ammonium phosphate and ammonia. 
Strombine was recovered as the hydrochloride salt by 
cation exchange on Dowex-50 followed by anion cx- 

changeon Dowex-I. Strombine hydrochloride m.p. 131°C. 
A C1, (nujol) 3ocm-‘). has the molecular formula 

GH~NOXI (microanalysis and potentiometric titration 
equivalent weight average I&). The IR spectrum is 

characteristic of an amino acid hydrochloride. The NMR 
spectrum (in Ix0 with an external TMS standard) is fully 
in agreement with the structure 2 and shows a doublet at 6 
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Strombittc hydrochloride was syntbcsiscd by condens- 
ing alanine and monochloroacetic acid at a controlled pH 
of approximately 7. The product was isolated by ion 
exchange chromatography as described above. 

M.ps were dc~ermkd on a Kolkr Mock. IR spectra on a Pakin 
Elmer 137 Infncad. NMR spectra, Varian A 60. t-MS as external 
staodard); Thin layer chromatcgaphy on silica gel or cellulose 
powder in so&n1 systems (I) r*onchta 3 : I, (2) phencdlwala 
3 : I, (3) hotalA/rcaic acid/wvrta 3 : I. 

Idufion o/ Ammine. In a typiul expaiment thnr hundred 
mussels (2 kg.) were homogenistd and allowed to stand overnight 
at bw temperature WC) in 75% queocu ethaool (101.). lRe 
extracl was tiered on a by& psd and cvaptated in ww to 
yield a ckar gum (25 0.) The gum (I2 0.) was dissolved in water 
and cbmatographed on Dowex-SO resin (H’) form. The active 
fraction wa5 weakly absorbed and was duted with dihtte (0.1 N) 
ammonium hydroxide sohAm. The fraction was evaporated and 
again put onto a column d Dowex-50 (H') form. On proloqcd 

washiog with waler arcamk was elulu.l and freeze &rkd to 
dourtess sticky dropkts which decomposed to hypotaurine. 
lrurint and gtycim. Hypotaurine was idcntikd on isolation by 
TLC uxi comparison with an authentic sampk. 

Hydrofysis oj Arcmine-Prrparatioc thin layer chrvmafog- 

mphy. 40 mg. Arcamine was dissolved in 2 ml 0.0s N sodium 
hydroxide. At room temperature after two hours. two dimen&nal 
thin layer chromatoorppby showed bve spots. Plrparativc thin 
layer chrwnatopphy was used lo isolate glycioe. confirmed as its 
2,cdinitrophenyl derivative. and taurinc, confirmed by IR specti 
comparison with an authentic sampk. 

bdtiion oj Srmmbine (Mg so/f). In a lypical experiment the 
llesh of ten conchs (S93 6) was homoptniscd with distilkd water 

Fig. I. Fiild desorption mass specwum of arcamine. 
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and then mixed with alcohol (total volume 101) and allowed to 
stand ovemigh~ at low temperarurc (4’C). The extroc~ was Mered 
and evaporated in c’ocuo to 500 ml. On standing overnight in Ihe 
freezer Strombinc M8 salt crystallised out (8.2~). Fur&r 
standing gave small quantltirs of mytilitd (20 mg). The filtrate was 
evaporated to yAd a brown gum (22 8). 

SynrhaiJ of Svumbtne hydrochloride. To a concentrated 
solution of alatim (144 g) I M sodium carbonate and I M more 
chloroacetic acid solution were added slowly, each from a burette. 
The temperature was maintained at bo”c and the pH at 7.0 by 
monitoring with a pH meter. The reaction was fdbwed by ?I& 
sampling at half-hour intervals. and fhe reaction was stop@ 
when alanine had disappeared from the reaction mixture. 

The synthetic product was isolated by cotumn chrnmatognphy 
and ehtion from Dowex I with I M hydrochloric acid. The 
producl was recrystallized from ethnol md ether. m.p. 131°C; 
vi&i I.98 P (52%) IFound: C. 32.70: H. 5.500: N. 7.65: 0.34.85: Cl. 
i9.M. G&for d,h,NO.Cli C. 32;701 H. 5:60; N. 7+&o; 0.35-05; 
Cl. 19605X). 

F’kh ~~~nx-rion Dilutions of 10 ‘fl of 1 and 2 were active in 
inducing small lest fish lo display feeding behaviour in an 
experimental aquarium. 
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