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Tubastrine, a New Guanidinostyrene from the Coral Tubastrea aurea
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Tubastrine has been isolated as an antiviral constituent of the

coral Tubastrea aurea, and its structure was shown to be β-(amino-

iminomethyl) amino-3,4-dihydroxystyrene.

 A bright, orange-red coral, Tubastrea aurea is a conspicuous organism in 

rather shady zones of the coral reefs of Okinawa. A polar extract of this species 

exhibited mild antiviral activity against herpes simplex virus type 1 and vesicular 

stomatitis virus. In this paper we report the isolation and structure of an active 

constituent, tubastrine (1). 

     A fresh sample (2kg), collected at a reef at Onna, Okinawa in April, 1985, 

was extracted with acetone. After concentration the extract was partitioned be-

tween ethyl acetate and water. The aqueous layer was freeze-dried to give a solid 

residue. Methanol soluble portion (18g) of the residue showing antiviral activity 

was subjected to chromatography successively on polystyrene (MeOH-water 1:1, then 

MeOH), silica gel (iPrOH-EtOAc-water 5:4:1), TSK HW-40 (MeOH), and on Sephadex LH-

20 (MeOH) to give 1.1g of tubastrine (1)1) as light yellow solid, mp 173-175℃.

The molecular formula C9H11N3O2 was deduced from low resolution FABMS (Mr+1, m/z

194) and 13C NMR data [δ (CD3OD) 155.9s, 146.5s, 146.2s, 128.7s, 120.0d, 119.2d,

118.5d, 116.5d, and 113.7d]. The 1H NMR spectrum (C5D5N) showed signals [δ 7.30

(1H, d, J=1.9Hz), 7.10 (1H, d, J=8.1Hz), 6.80 (1H, dd, J=8.1, 1.9Hz), 7.50 (1H,

d, J=14.0Hz), and 6.67 (1H, d, J=14.0Hz)] indicative of β,3,4-tri-substituted

styrene. The remaining signal was a broad peak at d 9.22; suggesting N-bound

protons. The presence of a guanidino group was implied by positive Sakaguchi test 

and by the 13C NMR signal at δ 155.9. However, 1 did not react with pentane-2,4-
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dione to give a pyrimidine derivative.2) Treatment of 1 with 2N HCl in methanol 

under reflux afforded acetal 2 as identified by spectroscopic data.3) Hydrogen-

ation of 1 over Pd/C furnished dihydrotubastrine (3)4) which could now be success-

fully condensed with pentane-2,4-dione to give pyrimidine4,5) thus confirming the 

guanidino function. These results are consistent with the structure of tubastrine

being β-(aminoiminomethyl) amino-3,4-dihydroxystyrene (1). Although β-aminostyrene

functionality is not without precedent in marine metabolites, as seen in such novel 

compounds as celenamides from a sponge, tunichrome B-1 from a tunicate, and amath-

amides from a bryozoan,6) tubastrine (1) is a first example having a simple combi-

nation of a guanidine and a dihydroxystyrene and exhibiting antiviral activity.7) 
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