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Abstract: This work describes isolation, structure and biological activity of quinone- and 
hydmquinone sesquiterpenoids biosyntksixed by a sponge Sme?wspongiu sp. Structures 
were established by spectml methods. AU the pmducts exhiiited antimicrobial and cytotoxic 
activities. 

In a program devoted to the search of biologically active components of marine invertebrates, we mvestigated the fauna of 

gulf of Aden near Djibouti (1). Collection of sponge samples was monitored by an on site antimicrobial bioassays on the 

chloroform-methanol extracts. A sponge, Smenospongia sp., a new species (2), exhibited marked antimicrobial activity. This 

activity was subsequently contkmed in a laboratory bioassay against Oram (+) and Oram (-) strains. Dichlommethane, methanol and 

aqueous extracts were tested. The dichlomm&ane extract appears the most promising against S. UWCYF and E. coli (0 inhibition 23 

mm and llmm at 500 &Iii), and this extract was also cytotoxic against the L 1210 leukemia cell line (IDso: 3 clg/ml). The 

metbanolic extract exhibited weaker anrimicrobii activity (0 inhibition 20 mm/disc against S. aureus ) and was not cytot~x~ 

towards L 1210 leukemia cells until 8 pg/ml. Aqueous extract showed no activity. 

These results prompted us to investigate the dichlommethane extract of this species from both chemical and biological 

points of view. Two metbods were used for extraction. Two spcclmens were. immersed m methanol immediately after collection and 

subsequently exfracted with a l/l methanol-chloroform mixture. The combined extracts were concentrated under reduced pressure and 

were extracted with dichloromethane (Extract A). A third specimen was air-dried and duectly extracted twice with dichlommethane 

(Extract B). Some difference-s in the composition of these two dichlommethane extracts were visible in tic analysis. hence we decided 

to examme them separately. Thus, eight active substances were isolated by successwe chmmatographies and gel filtrations, 

momtored by an aotinucmbial luoassay. 

Ibmaquinone1 

From IR (UC~ 1642 and 1610 cm-l) and UV data (X,,,, 209,286 MI), the major component was a quinone. HRMS 

furmshed the formula C22H3OO4 from the molecular ion M+ 358. lH and 13C NMR data (tablel) suggested Identity with the 

previously described ilimaquinone l(3) substantiated by optical activity: [a]D 29 = - 24o(c = 1.10; cHc13). ilimaquinone: [u]& 

-23.2O (c =1.12; CHC13 X3). The absolute amfiguratioo of iliiaquinone was recently revised (4) as shown in 1. 
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Smenathoquinone 2 

Alesspolarcompoundwasisolatedasayellowoilwhichaystallizedps~~wedlts~~.HRMS fnmikxitbe 

formula t&H3204 from the moleealar iOII hi+%? and CoIUpOSitiOII Of .%XUe hlpoltant fragments m/e 191 (C14H23) and 182 

(CqHtfl4). IR (xc* 1658 and 1630 cm-l) and UV (I- 209.283 am) sag&?&l a q&one. 

IntHNMRthesignalscorrespondingtothetapenemoietyweresimilarmthoeefoundintheNMRofilimaquinone1;a 

quadruplet at 6 4.04 ppm and a triplet at 1.49 ppm suggeskd aa ethoxy group. However, the diffexace &served in polarity with 

regardmilimaquinone~respectively0.59for~and0.44falinhwraaeethyl~7/3)laduemconsiderth+poasibilityofan 

orrhoquinoneslreletonrathathanaparaquiwmone.Sinccspecealmethods didnotaffoniemmghmliability todeeidebetween 

these struchral moieties. we condensed 2 with o-diamino benzene as described in (5). The prodact &t thus obtained exhibited a 

molecular ion M+ 444, showing condea~sation of one molecule of quinone with one molecule of o-diamino benzene, and therefore 

demonsrmtedtheeJristenceofanoquinone.Hencewea93ignedthisqoinoncsrmcture2andnamedit 

Table 1 - t3C NMR (6 ppm; CDCl3; 20.115 MHz) 

1 23.36 t 
2 28.16 t 
3 36.92 t 
4 160.59 s* 

z 40.65 33.09 s t 
; 38.52 28.74 d t 

9 43.51 s 
10 50.72 d 
11 102.59 t 
12 20.60 q 
13 17.80 q 
14 17.17 q 
15 32.80 t 
16 117.82 s 
17 153.43 s* 
18 182.57 s 

kz 102.13 162.13 d s 
;; 182.11 56.79 s 

q 
23 
1’ 

:: 

4’ 

24.49 t 23.26 t 
29.48 t 28.09 t 
38.30 t 36.81 t 

162.35 s 160.60 s 
41.61 s 40.58 s 
33.70 t 33.04 t 
30.05 t 28.68 t 
39.20 d 38.46 d 
43,65 s 43p1 s 
51.46 d 50.72 d 

102.58 t 102.51 1 
21.06 q 20.55 q 
18.88 q 17.78 q 
17.85 q 17.13 q 
33.94 t 32.81 t 

114.45 s 117.65 s 
188.82 s* 153.18 s 
179.65 s* 161.31 s 

101.79 d 102.33 d 
174.72 s* 184.99 s* 
166.80 s* 182.69 s” 

65.86 t 
13.72 q 

5 
*may he mv& 

4 m =I 

23.18 t 23.30 t 
27.76 t 28.10 t 
37.09 t 36.81 t 

160.18 s 160.53 s 
4O.M s 40.59 s 
36.63 t 33.09 t 
27.93 t 28.74 t 
36.52 d 3824 d 
42.19 s 43,ll s 
48.26 d 50.38 d 

102.76 t 102.65 t 
20.55 q 20.55 q 
17.51 q 17.80 q 

125:32 ::“,:(r s 
17.17 q 

114.50 32.69 s t 

149.13 s 157.% s 
120.22 s 183.20 s 
114.21 d 95.89 d 
142.66 s 150.80 s 
127.38 d 179.82 s 
168.20 s 
52.09 q 

2 

23.20 t 
27.98 t 
36.85 t 

160.33 s 
40.41 s 
32.97 t 
28.63 t 
37.% d 
42.89 s 
50.01 d 

102.39 t 
20.48 q 
17.80 q 
17.16 q 
32.57 t 

113.53 s 
157.06 s 
182.77 s 
91.484 

150.21 s 
177.97 s 

41.11 t 
36.66 t 
25.92 d 
22.24 q 
22.2A q 

The third product isokued appears from IR, Uv; lH and 13C NMR (tablel) to be a quinone closely related to ilimaquinone. 

CIMS furnished the pseudomolecular peak [M+Hj+ 345 and ElMS only the fragment ions m/e 191 and 153. The sole difference was 

the absence of the methoxy group in lH and 13C NMR. Thus. this q&one appeamd to be the demethyl daivative of ilimaquiaone 

1. Methylation of 3 and 1 afforded the correspondiag perme&ylated compounds 3 and Ib which were identical (NMR spectra and 

[aID). &nCe We proposed Smcm 1 for smenOq* 
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Smamspondid4 

SmenospOndiOl is tht? de hydroqoinone Ok&d from .%,0,0spOngia S&.-h mh& formula cnH3204 WBS deduced 

from HRMS data and the strmurc elucidation achieved by speciral analysis (6): lH NMR, 13C NMR. NOE-DIFFERENCE 

experiments. We used a 2D COSY LR to establish the relative configuradon of ti substituems. 

Tbis prodact crystellkd in methanol. m.p. 168-170 T. IR: 3265.1600,1395 an-t 

EIMS kIdshed a weak molecular peak h4+447, conkned by chemical ionkatkm MH+448. The molecular formula C29H57NO5 

was obtaioed by HRMS of the fragment ions: m/e 257.104 (C15H15NO.3) and m/e 191.179 (f&H&. 

Inthc’HNMR~weobsavcd~amspondingbthenawageddrimanesLeletonandadditionalsignalsforfive 

ammat& protone (g 7.24 ppm). ooe D&) e-xchaog&le proton (6.47, t). au tiyladc poton at 5.41 and two muhylenes (3.43, q and 

2.87. t). 

whcn~tivedceollplingexpcrimwr*rwaeperformtd,inadiationoftbesignalat63.43~simplificatiwof the 

signals at 6.47 and 2.87 to singlets. T&se resolts combined with HRMS analysis allowed us to propose stroctmc ffor 

smellospoogidine. 1% NMR (table l), compamd with the previously &.?aikd smuuxpongine 4 (7). confirmcdthisstNcmre.Of 

~helpws9thechcmicalshiftofCH3-12,whichwasindicativc~a~-dccalinejlmctiw(8). 

.cH* cl&- 

i 

C 

GH5 

a 

b 

b-c 

C 

: mlc 191 

:mic 257 

:m/c 166 

: mle 91 

C14H23 

C15HlsN03 

CsHsN% 

C7H7 

Smenospongioe 4 was previously described (7). 1% NMR data are listed in table 1 for comparison with odux amino 

daivatives isolated from Smenospongia sp. 

Mdeadsr composition &H3gNO3 of this compound wss duioced kom HFtMS analysis of the @moot ions m/e 223.119 

(C12H17NQ) sod 191.179 (Ct4H23). combioed with CIMS, which gave the pseudomolecolar peak MI-I+ 414. 

IotHNMRweobservedsigIlals umspondingto~narrangeddrimaneskeletoa,andadditiooalsignalsatS6.4lppm(lH. 

r. exchangeable by D&% 5.36 (s,lH). 3.20 (dt2H) and furthcx two ill-de&d methyl doublets at 0.95. A 2D COSY NMR allowed 

umelation betweeo these signals (schane 1) and we propose strectum 1 for smeoospongimioe. 15~ NMR data (table 1) coafinned 

this smlcm. 
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Scheme 1 - 2D COSY of smenospongiarine 2 
Sequence R- NH- CH2- CH2- CH-(CH3)2 

Pure. smenospongorine was isolated by preparative tic on silicagel (hexanectbyl acetate 7/3). CIMS gave the 

pseudomolecular peak (M+H)+ 400 and EMS charactistic ions m/e 191 and 209 (Cl1Ht$Q). 1H NMR dam aa very similar 

to those of smenaspongiarine 2 particularly by the presence of three methyl doublets at S 0.97 ppm. The 1H NMR spectrum, 

however, presents a sole methylene (dd) at 6 2.95 ppm, which according to selective decoupling experiments was correlated with an 
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exchangeable doublet at 6.53 and an ill-defined protoa at 1.8 ppm. llte~e data, compared with those. of smemqm@h led to 

almcm 8 for SmemXpongorine. 

Table 2 - Cotta~ effect in the 300 mn ngion in relation with the quinooe chromophore 

Ilimaquimme 1 
smcnolthoquinone.z 

[I31290 = -2376 Sa=ospongihi [8]~ = -2716 
[8]290 = -1381 Smenospongine 6 [813&l = -1914 

If quinone composition of extract A obtained from wet sponge-s and extract B obtained from dty ones were compared, 

diffezoccs were found (table 3) mainly in the yields of alkylated amine d&vates which appear more abundant in the exuact obtained 

fromQyanimals.Thuswecandeducethatthehighestyicldsofsmenospangioe6inthecxeactAcouldbeascribedtoadegradative 

process of the alkylated amino quinoncs. We noticed the absence of smceo&oquinone 2 in extract B, this quinone, a miaor 

compound was probably lost during the purification. These results illmte of the difficulties eocountezed in isolation of sensitive 

compounds in marioe animals, and stress how carem one must be in establishing evaluation wnceming species. 

Table 3 - Yields of substances 1- 8 in extract A and B 

CH2Cl2 extract A CH2Cl2 extractB 
substana? ;i$Vmg) substance 

t 30 t 0 
: 100 20 9 

14 

30 0 

: 40 3 
3 zd 

10 10 
20 

3 8 5 

Biological activuy 

All the compounds described exhibited antimicrobial and cytotoxic activity. MIC was evaluated first towards S.aureus , a 

classical seain. and towards other strains. Results are summarized m table 4. Significant activity of smenospondiol 4 and 

smenospongine 6 can be observed towards Xanreus , and also antimicrobii activity of smenospoagine 6 oo Pmorganii which 

belongs to the Pseudomonas family, resistant to most antibiotics. 

Cytotoxicity was evaluated towards L 1210 leukemia cells by measrnement of DNA synthesis inhibition estimated by 

incorporation of 3H tbymidine. The most active compounds were smenospongine 4, smenorthoquinone 2 and smenoqninmc 3 fa 

which ID50: 1.5, 1.5. 2.5 crglml respectively could be estimated. Smenospondiol 4. ilimaquinone 1 and smcnospongiarine 1 

displayed an QI-J = 4 clglml. Fu&er investigations conccmingbidogicalacti~oftheaeprodoc~iarcuyinprognss. 
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Tabk 4 - Antimiaobial activity: CMI @g/ml). 

stmin 
S&St. 

S.aweas E.coli 
209P RL92 

E.hOCal Pmorganii K.oxywca PSJlWl@WM 
P99 1510 R 30 PYo9 8203 S 

25 >50 SO 50 >50 50 50 
>50 >50 >50 >50 >50 25 25 

10 >50 >50 50 >50 25 25 
50 >50 >50 >50 >50 25 50 

>50 >50 >50 >50 >50 >50 >50 
2 >50 >50 50 >50 25 50 
7 MO >50 25 >50 25 50 

50 
50 

Othe-r bmlogically active sesquitezpene quinones ffomamar&somreweredescribedprevious1y.Azenarone~andarenaro1 

from the sponge Dysidea urenari~ (9) wae cytotoxic against P 388 lymphocytic leukemia cells. Activity of avarone u1 and avaml 

(lo), isolated from another sponge (Dysidea avara), were extensively inve&ated against L 1210 leukemia cells (1 l), lymphocytes 

(12) and cytotoxicity could be. in relation with inhibition of tubuline polymerisation (13). 

Amina@~oms are very uncommon in marine and other natural pmducts. Tlte only examples from marine origin were. avarol 

derivatives isolated from Dysidea avara (14). Authors suppose that these products could be arkfacts, since their relative 

We noticed differences in relative yields of aminoquinones according to the extraction process, and we suppose that 

alkylaminoquinonea are. partia8y desb~yed by storege in me.thanol. In contrast, mm alkylated aminoquinones and dihydmquinones are 

sensitive to air drying. 

Taxonomicdkcussioo 

The genus Smetwspongia is a new one (Wiedmmayer 1977) established by histological considerations (15). The only 

Smenospongia described so far were S.equina and S.awea (16). In these specie-s bmmoayptamme derivatives were present, but 

ccmparison of two specimens of S.anrea sealed that one contained the hydroquinooe sesquiteapene aurcol and a bromotryptaminc, 

and the otha furnished 8-e-pichromazonarol and 6-bromo-aply-. From these results authors postulate that bromotryptamine 

de-rivatives are characteristic of the genus SmcMspongia and include Poljjibrospongia maynardii in Smenospongia . 

The Smcnospongin sp. studied here was &void of tawmuyptamine derivatives and tile seaqui~e quinonea described were 

structurally close to sesquiterpene quinones encounte.ted in Dysidea or Hippospongia. Hence, taxonomic considerations in the genus 

Smcnosjwn@a (and other Por@ra ) need further investipations. 

lH and 13C NMR spectra were reco&d on Bruker WP 80, Brukez WM 200 and 500 instrmnents (TM internal refmnoz). 
lnkamd and ultraviolet spectra were recorded on pakin-Elmer 157G and Uvikon 810 Kontron spectmphotome&s. respectively. Low 
nsolutioa mass spectra were mcorded on a Thomson THN 208 mass specmzphotometez High resolution mass spectra were. supplied 
by a Kratos MS 50 spectrophotometer. C.I.M.S. on a Nermag U.3.0. All solvents were redistilled prior to use. Melting points are 

Collection and extraction of Smctwspongia sp.: The sponge Smenospongia sp.. a new species. was collected by SCUBA 
diving (-20 to -25 m) in the gulf of Aden. near Djibouti, in Janw 1985, dming the Ardoukoba expedition. A sample of fresh 
sponge (2 kg) was immediately immersed ia methanol. aad fur&z extracted with a CHCl$Me0Hz l/l mixture. ‘Ibe combined 
exuactswar:evapcmkdtmdesmducedpresslac,andthe4ueous m extmaed by C&Q (ext=t A). 

Another specimen was air-dried (44 g) and extracted first by CH2Clz (exizact B). then by MeoH. 
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Extract A (8 g) was chromatogmphed on a silicagel (CHC13 I inc&g amounts of MeOH). Fractions were screened for 
antimicrobii activity against Smphylococcus oureus . Two active fractions were studied: fraction a eluted with 2 %-. and fraction b 
eluted with 5 % MeOH in CHC13. 

Fraction a eluted with 30 % AcOEt in hexane gave a mixture of 2.1 and 3. 
SmenorWquinone 2 was separated by on a &phadex LH 20 column, (MeDH/CHCl3: 6C@lO). 
~Iliiuinone 1 and smenoquinone 9, further chromatogmphed on a Florkil column (Hex/AcOEr 70/30 and then MeOH), were 

Smenoquincne 1 WBS insoluble in the solvent Hexane&cOEt 70130 and soluble in MeOH. 
The respective yields were: - smemmhoquinone 2 30 mg - 0.38 % dry weight 

- iliiuinone 1 120 mg - 1.5 96 dry weight 
- smenoquhume 9 20 mg - 0.25 96 dry weight 

Fraction b. chromatographed on a silicagel column (liex/AcOEt 70/30), contained smenospondiol 4 (100 mg - 1.25 96 dry 
weight), then smenospongidine 5 (3 mg - 0.03 % dty weight), and smenospongine 6 (40 mg - 0.5 % dry weight). All were further 
purified on a column of Sephadex LH 20 (MetX+CHCl3: 60/40). 
Smenospongiarine 1 and smenospongorine 8 were present in trace amounts in extract A. 

Extract B (4 g) was chromatography on a silica gel column (CHCl3/ increasing amounts M&H). The active fractions were 
recombined in 2 fractions a’ and b’, respectively elated with 2 % and 5 % MeOH in CHC13. 

Fraction a’ WBS fdteted through a column of Sephadex LH 20 (MeOH/CHCl3: @I/40) and furnished 1 and & as a mixture: 
- smenospongiarine~ 20 mg - 0.5 % dry weight 
- smenospongorhte 8 5 mg - 0.125 % dry weight 
- ilimaqmnone 1 100 mg - 2.5 46 dry weight 

Smenospongiarine 1 and smenospongine 8 were separated by tic on silicagel (HexaneIAcOEt: 70/30). 

Fraction b’ contained: - smenaspondiol 4 30 mg - 0.75 % dry weight 
- smenospongine 6 10 mg - 0,25 % dry weight 

Both were separated by chromatography by a silica gel column (Hex/AcOEr70/30). and purified on silica gel columns 
(CHCl$acetone: 95/5) and then on a column of Sephadex LH 20 (Hex/AcOEc 60/40). 

Me&yhuion of ilimaquinone and smencquinone 
Methyl iodide in excess was added to 3 mg diiaquinone in dry acetone containing potassium carbonate. The mixture was 

heated tmder &lux for 36 hr. The solvent was evaporated, and the dime&y1 derivative further purified on a silicagel column (hexane- 
AcOEt 80/X)). The same pro&me was performed with smenoquinone. 

rlimiqllinonel 
C22H3004 ; m/e found 358.2140. 
SM de t%): 358 (M+-5). 191(62). 168 (99). 135 (34). 121 (47). 109 (48), 107 (39). 95 (100). 
[aID = -24O (c = 1.10; CHCl3). 
UV @OH) Lmax nm (E): u)9 (142OO), 286 (14800). 
IR (KBr) u cm-l: 3324,2923,1642,1610,1225. 
‘H NMR (Cm139 200 m) 8 ppm: 5.85 (s, H-19). 4.45-4.43 (2 s, H-11), 3.86 (s, OCH3), 2.51 (d) and 2.48 (d) (AB syst., J = 13 
a, H-15), 1.04 (s, CH3-12),1.00 (d, CH3-13), 0.85 (s, CH3-14). 0.76 (dd, J e 13 and 3.6 HZ, H-10). 

Smencuthoqoinone 2 
C23H3204 (m/c found: 372.229; talc.: 372.230). 
SM m/e (%): 374 (2). 372 (20). 191(15). 182 (73). 135 (27). 121 (42), 109 (33). 107 (27). 95 (100). 
W (BtOHI hmu nm : 209 (24000). 283 (18400). 
Et (KBr) u cm-l: 3300,1658.1630. 
‘H NMB (CDcl3. 80 MHz) 8 PPm: 7.48 (1H. br s), 5.81 (lH, s), 4.43 (2H, br s), 4.04 (2H, q), 2.16 (m),1.57 (m),l.49 (t, 
3H),l.26 (m),l.04 (3H, s),l.OO (3H, br s), 0.83 (3H, s). 

Smencquinone 1 
C21H~04 ; m.p. > 350°C 

SM m/e (%): 191 (40), 154 (12). 135 (44). 121 (65). 109 (56). 107 (87). 95 (100). 
W @OH) &,a nm (E): 214,286. 
IR (KBr) u cm-l: 3324,2940,1645,1535. 
‘H NMFt (MeoR 80 MHz) 8 ppm: 5.71 W-k s), 4.76 (2H, br s), 2.40 (2H, br s), 1.01 (3H, s), 0.92 (3H, d, J ~7 HZ), 0.78 (3H.s). 
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Dimethyl smenoquinoae and methyl ilim@none 
[CZ]D2’ = - 14.5” (C = 0.9G ac13). 

SM mk (%): 372 (6). 191(52). 182 (59). 168 (97). 135 (47). 121(71), 109 (71). 107 (48). 95 (100). 
‘H NkfR (ml3. 80 MHZ) 8 pp: 5.71 (lH, s)). 4.454.44 (ZH, br s), 4.01 (38 s), 3.80 (3H. s), 2.49 (2H, br s), 2.16 (m), 1.56 
(m), 1.39 (m), 1.26 (m), 1.04 (3H, s). 0.94 (3% br s), 0.83 (3H. s). 

Smenospondiol4 
c2?H?204; IW. = 180-182°C. - _- 
SM m/e : 372,~191, 182. 175. 149, 135, 121, 109, 107,95. 
m/e 182.0575, talc. 182.0058 for CgHto04; m/c 191.1792. talc. 191.1800 for C14H23; m/e 372.2289, talc. 372.2300 for 
c23H3204. 
UV @tom &,,= nm (E): 219 (27250). 269 (15600). 
IR (KBr) 2) cm-t: 3310.1700,16&2. 
lH NMR (80 MHZ, CDCl3) 6 ppm: 7.52 (lH, d, J =1.8 Hx), 7.40 (1H. d, J-1.8 Hz), 6.25252 (lH, br s). 5.97, (IH, br s), 4.39 (2H, 
bf s), 3.87 (3H, s). 2.67 (ZH, br s), 1.07 (3H, s ), 1.05 (3H. d, J=7 Hz). 0.88 (3H, s ). 
lH NMR (80 MHZ, DMSO) 6 ppm: 9.69 (lH, br s), 8.91 (1H. br sL7.24 (H-I, d, J= 1.8 Hz), 7.16 (lH, d, J = 1.8 Hz), 4.36 (2H, 
br s), 3.75 (3H, s), 2.58 (2H, br s). 1.07 (3H. s). 1.01 (3H, d, J= 7 Hz), 0.81 (3H. s). * exchangeable RO. 
IH Nm (500 MHz, C&i) 6 ppm: 7.65 (d. J = 1.8 Hz, H-21). 7.38 (d, J =I.8 Hx, H-19). 5.98 (s.0I-I). 5.23 (s. OH), 4.50-4.48 
(2s. =Cf% 3.45 (s, oCH3), 2.77-2.67 (dd, AB syst, J 114.1 Hz, CgHg-CH2). 2.36 (ddd, H-3a), 2.15 (ddd, 83e). 2.05 (br d. H- 
le), 1.91 (m, H-2e), 1.61 (m. HA), 1.50-1.39 (m. H-la@,8,7), 1.31 (m, H-7). 1.23 (ddd. H&I), 1.19 (dd, H-10). 1.11 (d, J =7 Hz, 
CH3-13). 1.01 (s, CH3-14), 0.81 (s, CH3.12). 

Smenospongidine 5 
C2gH37N@; mp. : 168-170°C. 
SM m/e (5%): 447 (7)s 257 (64). 191 (ll), 166 (59). 152 (25). 135 (16), 121 (23). 109 (23). 107 (20). 95 (100). 
m/e 166.0495. Calc. 166.0504 for CsHsN03; m/c 191.1795. cak. 191.1799 for C14H23; m/e 257.104, talc. 257.105 for 
CI~HEN% 
IR (KJJr) u cm-l: 3265,1600,1395. 
‘H m (CDcb 250 MHz) 6 ppm: 6.47 (1H exch., s), 5.41 (lH, s), 4.45 (2H, br s). 3.43 (2H, q), 2.87 (2H, t), 2.52-2.51 (dd, 
AB syst., J= 14 aid 2 Hx), 1.05 (3H, s), 0.98 (3H, d, J = 7.5 Hz), 0.84 (39 s). 0.79 (1H. dd, J = 11.2 and 2 Hz). 

Smenospongine 6 
QlH2gNO3 m.p.: 153-155T. 
SM m/e (%): 343 (5). 191(13), 153 (98). 135 (22), 121(32), 109 (35), 107 (26). 95 (100). 
m/e 343.2144, cak. 343.2147 for C21H2gN03; m/e 153.0430, cak. 153.0426 for C7H7NOj; m/e 191.1792, cak. 191.1800 for 
C14H23. 
UT’ @OH) &IX nm (E): 209 (16150), 317 (15600). 
IR (KBr) u cm-l: 3477,3280,2921,2858, 1568, 1375,1333.1203. 
‘H NMR (CDCl3, 500 MHz) 6 ppm: 8.12 (lH exch.s. OH). 5.62 (s, H-19). 4.44 and 4.40 (s, CHz-11). 2.57 (d) aad 2.54 (d) (AEt 
sY% J = 14 w C&-W. 2.33 (dt, H-3a), 2.10 fir dd, H-le), 2.07 @r dd, H-3e), 1.86 (m. HA). 1.52 (ddd, H-6&1.45-1.36 (m) 
and 1.25 (m) m-6% 7a. 7e, 2.a, la), 1.18 (m. H-8), 1.05 (39 s, CH3-12). 0.98 (d, J = 7.5 Hz. CH3-13), 0.84 (3H,s, CH3-14). 0.79 
(dd, J = 11.2 and 2 Hx, H-10). 

Smenospongiafine 1 
C26H3gN03; m.p.: 170-172°C 

SM m/e (%): 413 (4)v 3ll (8)s 283 (12). 223 (100). 191 (11)s 167 (22). 153 (27). 149 (15). 135 (14). 121 (16). 109 (18). 107 (12). 
95 (79). 
m/e 191.179, cak.191.179 for Cl4 Hz; m/e 223.119, c&z. 223.120 for C12H17Nt&. 
w @aH) b= nm (E): 204 (27230). 324 (14070). 
IR Wr) u cm-l: 3417,3275,1640,1592. 
‘H NMR (CDC13 .200 MHZ) 6 ppm: 8.41 (1H exch., s), 6.41 (1H exch., t). 5.36 (lH, s), 4.43 (br s), 3.20 (2H. dt), 2.48 (d)- 
2.37 (d) (AB syst.). 2.31 (dt), 2.07 (2 H, m), 1.85 (lH, m), 1.80-1.05 (llH, m). 1.04 (3~. s). 0.95 (9H, 3d overlaped), 0.83 (3~. 
s), 0.78 (lH, dd). 

SM m/e (96): 399 (5). 2&J (100). 191(17), 166 (36). 152 (18), 135 (11). 121(15). 109 (15), 107 (12). 95 
uv @toH) &lax nm (e): 210 (14000). 329 (20150). 

(66). 

IR (KBr) u cm-l: 3417,3275, 1640,1592. 

lH - (cDC13* 2tW MHz) S Ppm: 6.53 (1H. s). 5.41 (1H. S), 4.45 (29 br s). 2.95 (ZH, dt), 2.48 (lH, d), 2.45 (lH, d, J =13 
H@.l.O3 (3H, s), 0.97 (9H. 3d overlaped), 0.82 (3H. s). 0.76 (lH, dd). 
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