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   Four new aminosesquiterpenes, aminobisabolene (1), aminobisabolenol 

(2), isoaminobisabolenol-a (3), and isoaminobisabolenol-b (4), were 

isolated from an Okinawan marine sponge,  Theonella sp. (Theonellidae) 

and their absolute configurations were determined. 
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 In a continuing study in search of bioactive constituents from marine organ- 

isms,1)we recentlyisolated five peptide-lactones, theonellapeptolides Ia, Ib, Ic, 

Id, and  Ie, from an Okinawan marine sponge of  Theonella  sp.  (Theonellidae) collected 

on the coral reef of Zamami-jima, Okinawa and determined the chemical structure of 

the major constituent theonellapeptolide  Id.2) 

 For comparison, we have investigated another sponge specimen of 

 Theonella sp. collected in July on the coral reef of Hatoma-jima,  Okinawa.3) 

This specimen does not contain peptide-lactone but instead contains four 

new  aminosesquiterpenes, aminobisabolene (1),  aminobisabolenol (2),  isoamino-

bisabolenol-a (3), and isoaminobisabolenol-b (4). This paper deals with their 

 structure.4) 

 The cold acetone extract of the fresh sponge was partitioned into an AcOEt-

water mixture. The AcOEt soluble portion was purified by column chromatography 

(SiO2,  CHCl3-MeOH) to afford aminobisabolene (1, 9.6% from the AcOEt ext.). The 

water-soluble portion was extracted with  1-BuOH and the  1-BuOH extract was purified 

by column chromatography (SiO2:  CHCl3-MeOH,  CHCl3-MeOH-aq.  NH4OH;  SiO2-AgNO3: 

 CHCl3-MeOH-H2O) to furnish aminobisabolenol (2) and a mixture of isoaminobisabolenol 

-a and -b (both 2.0% from the  1-BuOH ext.). The latter mixture was treated with 

2,4-dinitrofluorobenzene in aq.  Na2CO3-acetone (r.t.) and the DNP derivatives were 

separated by HPLC (Zorbax ODS,  MeOH-H2O=7:1). Removal of the DNP residue with 

Dowex  1•~2  (OH form) in aq. acetone furnished isoaminobisabolenol-a  (3, 0.8%) and 

-b  (4,  0.8% from the  1-BuOH  ext.). 

     Aminobisabolene (1), colorless oil,  C15H27N,5)  MD  +39•‹  (MeOH), IR (CHCl3): 

3480-3100, 1579 cm-1, colored yellowish orange with the Ninhydrin reagent. The 1H
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NMR  spectrum6) of 1 showed signals due to one tert. methyl  (5 1.05, s, 8-CH
3), 

three olefinic methyls [5 1.62, 1.63, 1.67, all 3H s,  1-CH3,  13-(CH3)2], and two 

olefinic protons  (6 5.11, t,  J=7.0 Hz, 12-H; 6 5.38, br s,  2-H). Acetylation of 1 

afforded an N-acetate (la), oil,  C17H29NO, IR (CHCl3): 3450, 1667, 1500  cm-1, and 

 SeO2 oxidation of  la in dioxane at 32•Ž gave a conjugated aldehyde  (5), oil, 

 C17H27NO2' IR (CHCl3): 3436, 1670. Detailed comparisons of  1H and 13C NMR 

data (Table I) for 1, la, and 5 indicate that 1 has a bisabolene structure with 

an amino group at C-8. To determine the structure, the bromobenzoyl derivative 

 (lb), mp 114-116°C, C17H28NOBr, was subjected to X-ray  analysis.7) As depicted 

in Fig. 1, the absolute configuration of lb has been confirmed. Thus, the  abso-

lute stereostructure of aminobisabolene (1) with 4R, 8S configuration has been 

established. 

     Aminobisabolenol  (2), colorless oil,  C15H27N0,  [ƒ¿]
ip +29•‹ (MeOH), IR  (CHC13): 

3580, 3320 (br)  cm-1, colored yellowish orange with the  Ninhydrin reagent. The1H 

NMR spectrum of 2 showed signals due to three tert. methyls  [6 1.08, 3H s, 8-CH
3;  6 

1.28, 6H  s,  13-(CH3)2], one olefinic methyl  (6 1.63, s,  1-CH3), and three olefinic 

protons  (6 5.38, br  s, 2-H; 6 5.66, dt,  J=15.5, 6.7 Hz, 11-H;  6 5.70, d,  J=15.5 Hz, 

12-H). Ordinary  acetylation of 2 provided an N-acetate (2a), oil,  C17H29NO2, IR 

 (CHCl3): 3591, 3443, 1663, 1498  cm-1 and an  N,O-diacetate  (2b), oil,  C19H31NO3' 

IR (CHCl3): 3442, 1718, 1666, 1495, 1238 cm-1, in a 2:1 ratio. Treatment of 

 2  with 9% HC1-dry  MeOH (r.t.) gave isomeric methoxyl derivatives:  2c (50%), oil, 

C16H 29NO and 6  (15%)(a mixture of  C-11 isomers). Acetylation of 2c yielded 

an N-acetate (2d),oil,C18H31NO2,IR (CHCl3): 3450, 1665, 1498 cm-1. Com- 

parisons of the physical data for 2,  2a  -  2d, and  6 revealed the plane structure 

of 2. 

 Catalytic hydrogenation (5% Pd-C) of 2 (r.t.) and subsequent treatment of the 

product with SOC12-pyridine (0•Ž, 5  min, N2) provided 7. Acetylation of 7  follow-

ed by catalytic hydrogenation (5% Pd-C, r.t.) afforded 8 (63% from 2, a mixture of 

 C-1 isomers in a 5:2  ratio).8) On the other hand, catalytic hydrogenation (5% Pd-C) 

of N-acetylaminobisabolene (la) yielded 8 (a diastereomeric mixture in a 7:2 ratio) . 

Finally, constant-current electrolysis [Pt electrode, (PhSe)2, Et
4NBr, 1 mA/cm2, 

1 h, 0-5•Ž] of la in  Me0H furnished 2d (conversion 50%, yield  80%) . Thus, the 

absolute configuration of aminobisabolenol (2) has been determined. 

  Isoaminobisabolenol-a  (3), colorless oil,  C15H27NO,  [a]
p +34•‹  (MeOH), IR 

(CHCl3): 3665, 3360 (br), 1598  cm-1 and isoaminobisabolenol-b (4), colorless oil, 

 C15H27NO,  [ƒ¿]D +40•‹  (MeOH), IR  (CHCl3): 3665, 3365  (br), 1608 cm-1, are  diastereo-

mers. The  1H NMR spectra (in CDCl3) of both compounds showed signals due to one 

tert. methyl (3:  6 1.21; 4:  5 1.26; each s), exomethylene protons (3:  6 4.82, 4.98; 

4:  6 4.83, 4.98; all 1H, br  s), two olefinic methyls (3:  6  1.64, 1.73; 4:  6 1.64, 

1.71; all 3H s), and one olefinic proton (3, 4:  5 5.36; both 1H, br s). 
 ti

Acetylation followed by  NaOMe-MeOH treatment (r.t.) of

-3 or 4 provided 3a, 
oil,  C17H29NO2, IR  (CHCl3): 3660, 3600, 3450, 1664, 1493 cm-1 or 4a,  oil,  C17H29NO2, 

IR  (CHCl3): 3660, 3600, 3450, 1661, 1494  cm.  CrO3 oxidation of 3a or  4a in 

pyridine yielded the same conjugated ketone (9), oil,  C17H27NO2' IR (CHCl3): 3450, 

1666, 1497 cm-1. Thus, isoaminobisabolenol-a (3) and -b (4) have been shown to be 

C-12 configurational isomers. 

 Treatment of N-acetylaminobisabolene (la) with m-chloroperbenzoic acid in
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CH2Cl2 (r.t.) furnished a diastereomeric  mixture of 12,13-epoxides  (10)(conversion 

45%, yield 67%), which, on treatment with  p-TsOH•EH2O in CH2Cl2, provided 3a and 4a 

in a 4:3 ratio (conversion 49%, yieid 45%). Thus, the structures of  3a and  4a have 

been elucidated except for their  C-12 configurations which have been determined by 

application of the allylic benzoate chirality  method.9) 

     Benzoylation (benzoyl chloride-pyridine, 0•Ž, 1 h) of 3a or 4a afforded 3b, 

oil,  C24H33NO3 or 4b, oil,  C24H33NO3. The CD spectra (in  MeOH) of 3b and 4b re-

spectively showed a first positive maximum:[ƒÆ]226+2100 and a first negative maxi 

  - 

 -8-226 

mum:  [ƒÆ]226 -3500. Consequently, the 125 and  12R configurations of 3 and 4  re-

spectively have been determined. 

Two bisabolene sesquiterpenes having an isothiocyanate group or a formamide 

group at  C-1 were isolated from a marine sponge of Theonella sp. (collected in 

Kerama  Rett5,  Okinawa).10) The present bisabolene sesquiterpenes characteris-

tically have an amino group at C-8. This may be of interest from the chemotax-

onomical viewpoint.
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