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Narains: IV, IV-Dimethylguanidinium Styryl Sulfates, 
Metamorphosis Inducers of Ascidian Larvae from a Marine 

Spo*e Jaspis sp. 

Sachiko Tsukamoto, Haruko Kato, Hiroshi Hirota, and Nobuhiro Pusetani* 

In the course of our studies on inducers/promoters of larval settlement and metamorphosis we have 

isolated uroc~rdamines A and BJa from two ascidians Ciona savignyi and Botrylloides sp.. and 

phlomtann& and sulfoquinwosyl diacylglycerol8lc from the brown alga Sarggassum thutabbrgii which 

promoted larval metamnphosis in two ascidians Halocynthia roretzi and C. savignyi. Subsequently, we 

discoverad similar activity in the hydrophilic extract of a marine sponge, Jaspis sp, collected off the Izu 

Peninsula Bioassay-guided isolation afforded two active metabolitea. (E)- and (2) -namin8.2 Thispqer 

describes the isolation and structural elucidation of these compounds. 

The wet sponge was extracted with MeO& the concentrated residue was partitioned against JZt20. 

followed by n-BuOH. The n-BuOH layer, which showed metamorphosis-inducing activity in the tadpole 

larvae of H. roretzi, was subjected to ODS (aq M&H) c&unn chromatography, followed by reverse phase 

HPLC (aq CH3CN) to afford 1 and 2 as active principles (yields: 1.6.7 x 10-S: 2.8.2 x 103 % wet weight). 

The more active compound, (Z)-narain (1)3showeda pmminentionpeskatmlz231 corresponding 

to a formula of CgHmS in the negative HRFAB mass spectrum (A +1.2 mmu). However, the tH and 1% 

NMR spectra (DMSW6) exhibited sign& for 17 protons and 11 c&on& which suggested that l’was a 

salt. The psence of N, N-dimethylguanidiium ion as the cation was s&aightfo~ard from NMR data [two 

amino groups at 6 7.07 (4 H, br. 8). an N. N-dimethyl goup at 6 2.93 (6H, s@ 37.7, and a guanidium 

CLuboIl at 6 156.7 (Cl?]. This was consistent with HMBC com&tions3 and spectral data of an authentic 

sample (Tokyo Kasei Organic cbemials, Tokyo). The anion was a @e$henyl-B-sulfate [S 5.15 (d, MI.1 

Hz, H-@/S 106.7 (Cu); S 6.50 (d, J=8.1 Hz. H-B@ 137.3 (Cp)] substituted by a 3.4-dihydroxypha1yl [S 
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7.04 (s, H-2)/8 115.8 (C2); 6 6.62 (d, J=8.3 Hz, H-J)/6 lKl(C5); 6 6.74 (d, 5=8.3 l-k, H-6)/6 119.9 

(C6); 8 8.76 (s, 3-OH); 6 8.73 (s. 4-OH)] group. Connectivity of these units was secured by an HMBC 

experiment.3 The structure of the anion was also suppotted by the W [207.0 (a 16800). 259.5 (SSOO), and 

299.0 run (350@] and IR [ 1200 cm-l] spectra. In order to CO&~ the total strwttwe, the anion and cation 

were separated by passing 1 through a CM-Toyopearl column; 3,4dihydroxystyryl sulfate was obmined 

from the water eluate. while iV, Wdimethylguanidine from the aq NH3 eluate. Consequently, the structure of 

1 is as shown. The less active compound, Q-namhr (2y’ had spectral data almost superimposable on those 

of 1, except for 1H NMR signals appropriate for the E-geometry of the double bond. 

(2)Narain (1) as well as the anion alone induced huval metamorphosis in If. roretzi at a concentration 

of 5 PM, while no larvae in the control group underwent metamorphosis. This suggested that 1 was ten 

times more active than urochordamine A.tb Q-Narain (2) and its anion were active only at higher 

concentrations (50 FM). However, N, N-dimethylguanidine sulfate was inactive at a concentration of 50 

pM. Therefore, the anion moiety plays the major role as the metamorphosis inducer and the stereochemistry 

of the double bond is important for activity.5 

N, N-Dimethylguanidinium salts of sesterterpene sulfates are known from marine sponges, 

Coscinoderma68 and Ircinia spp.fi Intemstingly. the anions have been found to inhibit hatching of sea urchin 

embryos. They were isolated from a marine sponge of the genus Jaspis collected off the coast of Kochi 

Prefecture.7 
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Narain was coined from “nami”, which &notes the northeast wind among local fiskmen. A very stmng “nami” was 
blowing during collection of the sponge. 
1: IR vmLw WBr) 3320,3210.1650.1254& and 1200 cm-l. UV 1 - (MeOH) 207.0 (E 16800). 259.5 (8800). and 

299.Onm (3500). lH NMR (DMSG-d,=J 8 2.93 (6 H, s. 2 x NMez), 5.15 (1 H, d.k8.1 Hz. H-a), 6.50(1 II, d,J=8.1 
Hz, H+),6.62(1 H.d,J=g.3Hz.H-5).6.74(1 H,dJ=8.3Hz.Hd),7.04(1 H,s,H-2),7.07(4H.k s,2xNHd, 

8.73 (1 H, s, 4-GH). and 8.76 (1 H, s. 3-GH). l3C NMR (DMSG-&) 837.7 (9.2 x NMe?). 106.7 (d. Ca). 115.1 (d. 
CS), 115.8 (d, C2), 119.9 (d, 05). 126.9 (8. Cl), 137.3 (d, Cg). 143.8 (8. C4). 144.6 (s, C3). and 156.7 (8, Cl’). 
m crosspeaks: H-2&4. C6. and Ca; H-s/Cl and C3: HdE2. C4. mad Ca; H-c@X, C6. and C& H-lycl ami Ca; 
3-GH/C2. C3, and c4; 4-OHE3 and CS; NMe$Cl’. HRFABMS (negative, PEosul matrix) m/z 230.9976 (calcd for 
C8H7G& A +I.2 mmu). 

2: IR vmgx (KBr) 3340.3230.1650.1240, and 1110 mn-l. UV h, - (MeoH) 212.S (& 14200). 261.5 (7800). and 

305.0 nm (3ooo). 1H NMR @MSG-&) 5 2.93 (6 Ii, s. 2 x NMe@. 5.80 (1 H. d.l=13 Hz H-U), 6.50 (1 H, d 1=8-O 
Hz, H-6). 6.62 (1 H, d,J=8.0 Hz, H-5). 6.66 (1 H, 8. H-2). 6.% (1 H, d,l=13 Hz, H-8). 7.08 (4 H, h. 8.2 x NHz), 8.73 
(I H, s,4-GH), and 8.80(1 H, I, 3-OH). 13C NMR (DMso-d6) 8 37.7 (q. 2 x NM&. 110.8 (d, Ca), 112.1 (d, C2). 
115.8 (d, c5). 116.8 (d, C6). 126.7 (8, Cl). 139.0 (4 CD), 144.0 (8. C4), 145.3 (8. C3), wd 156.7 (s. Cl>. HTvlBC 
crosspeaks: H-m, C4, C6, and Ca; H-~/IX, C3, and c4, H-6/C2. C3. Co. and Ca; Hu/C2. C6, and C& H-w1 sod 
Cu; 3-OH/C2, C3, and c4; 4-owc3, c4, and Cs; -1’. HRPABMS (mgative, PEUsul matrix) mfz 230.9955 
(c&d for QH70& A -0.8 mm@. 
Ferttliicd~ of the ascidiau H. rorerzi was also iuhibtted by 1 and 2; 2 was mom active thau 1. They were weakly 
antibacterial a8ahst Flavobacterium marimtipycum ATCC 19260 and Alteromonas mzutica IAM 12920. 
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