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NEW HURGHAMIDS FROM A RED SEA 
SPONGE OF THE GENUS HZPPOSPONGZA 

YUE-WE1 GUO h.* and ENRICO TRIVELLONE ’‘ 

‘Three new N-acyl-2-methylene-~j-alanine methyl esters. Hurghamidcs E- C; (5-7). wcrc iso- 
latcd from ii Red Sen sponge Hippmpongiti sp. Their structiires were elucidated by extensive 
spectroscopic stiidics. 

Kr~.rii.or.rls Spongc: N-cicyl-7-methylenc-ij--nlaninc mcthyl citcrs: Hurghnniides E. F and G 

INTRODUCIION 

We previously reported the isolation and structure elucidation of four 
N-acyl-2-methylene-9-al~ninc methyl esters. Hurghamids A - D ( 1 4) 
(Fig. I ) ,  from a Red Sea sponge Hippospongia sp. [ I ] .  Wc have now scpa- 
rated three more new analogs. named hurghamides E-G (5-7) (Fig. 2). 
The isolation and structure elucidation of these new compounds are 
rcported here. 

RESULTS AND DISCUSSION 

The sponge (500g, wct weight) was collected by SCUBA off Hurghada in 
the Red Sea and stored frozen at  -80°C until processed. The sponge was 

* Corresponding author. Tel.: 86 2 I 6443 I 1833. Fax: 86 2 I 64370209 
E-mail: ywgun:ci mail.shcnc.ac.cn. 
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FIGURE 1 
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6 R =  kc* m+n=6 
1 6  

FIGURE 2 

exhaustively extracted with Me2C0, and the extract was partitioned 
between Et20  and water. The organic phase after removing the solvent 
in V ~ C U O  was subjected to column chromatography on silica gel eluting with 
petroleum ether-Et20 system. The major metabolite obtained by this pro- 
cedure [ 11 was further separated by reverse-phase HPLC eluting with 
CH3CN-H20 (70 : 30) to give hurghamides E-G (5-7) together with 
known hurghamides reported previously [ 11. 
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All of these compounds showed very similar spectroscopic properties. 
Their IR spectra indicated the presence of a secondary amide (3400 sh, 3420. 
1665, 1520 and 1260 cm ~ I ) ,  an cstcr ( 1  720 cm I). a n d  a terminal methylene 
(950cni I ) .  Carerul analysis of their ' H -  ' H  COSY, HMQC', TOCSY and 
HM BC led to thc characteristic of  a common N-acyl-2-inelhylene-R-alaninc 
methyl ester moiety (partial structure a) which was confirmed by the coin- 
parison of the ' H -  and "C-NMR data (Table I) with those of co-occurring 
hurghamides [ I ] .  I n  fact, the difference among them happened only in the 
nature o f  the acyl part ( R ) .  

I Iurghamide-E (5) had ;I molecular formula C22H3,1N03 ;is deduced 
From EIMS spectrum (ni/: 365, M ' )  and "C-NMR data. The '11-NMR 
spectrum of 5 is very similar t o  hurghamide-€3 (2) showing also the presence 
of R terminal isopropyl group ( h  0.87. d. .I 7 7 Hr .  6H) in the molcculc. 
In fact, 5 differs from 1 only by the presence of an isolated double bond 
( 8  5.35. 3H)  in its acyl part. Tlic c,is-stcreochemistry of this double bond 
was deduced from the ' IC-NMK chemical shift of thc allylic methylene 
carbons (6 27.2. 37.1) [2] while the position of this double bond was tenta- 
tively assigned at  Ax' on thc basis of EIMS data. I n  fact. the EIMS 
spectrum of 5 displayed, apart from the intense fragments reported previ- 
ously [ I ] .  diagnostic fragments at m/z  153 and 99 indicating the position 
of  the double bond. 
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Hurghamide-F (,6), with also the molecule formula C22H39N037 is an 
isomer of 5 .  The acyl part of 6 had to be unbranched as only a 3H triplet 
at 6 0.88 was present in the methyl region of the 'H-NMR spectrum. 
In addition, the alkyl chain (R)  contained a cyclopropane ring, instead of a 
double bond. as shown by the three upfield resonances at 6 -0.34 (1 H, ddd. 
J = 5 ,  5, 4Hz, H-l7/a), 0.56 (ddd, J = 8 .  8, 4Hz, H-17%), and 6 0.65 (2H, 
m, H-b and H-c). Detailed analysis of 'H-'HCOSY, HMQC, TOCSY 
and HMBC spectra permitted assignment of the carbons of cyclopropane 
ring and the two flanking methylene groups as reported in Table I. The 
large difference between the 'H-NMR chemical shifts of the ring geniinal 
methylene protons is a clear indication of the cis-stereochemistry of the 
ring substituents. Comparison of NMR data with those reported for model 
compound (plakoside A) [3 ]  confirmed this assignment. To locate the cyclo- 
propane ring chemical degradation was necessary. Unfortunately, scarcity 
o f  the material prcvcnted from determination the position of the cyclopro- 
pane ring. 

Hurghamide-G (7) (C24H43N037 two CH2 more than that of 6) showed 
'H-NMR spectrum almost identical to that of 6 containing also a cis-sub- 
stituted cyclopropane ring (Table I )  and a terminal methyl (H3-18', 6 0.87). 
Clearly, 7 is a superior honiologue of 6 .  The position of cyclopropane ring 
remains to be determined. 

This is the first report of 2-methylene-fi-alanine methyl esters, N-acylated 
by unbranched aliphatic fatty acids containing cyclopropane rings, isolated 
from a marine source. interestingly, hurghamides (1-7) show structural 
similarity with a sleep-inducing lipid, cis-octadecenamide (oleamide) [4]. 
Further study should be conducted to test if hurghamides possess also 
sleep-inducing activity and lo understand what is the biological role of 
these metabolites during the life cycle of the animal, as well as their bio- 
genetic origin. 

EXPERIMENTAL SECTION 

General Experimental Procedures 

The IR spectra were recorded on a Bio-Rad FTS 7 spectrometer. 'H- 
and "C-NMR spectra were recorded on a Bruker AM-500 (500 MHz for 'H 
and 125 MHz for I3C) spectrometer. Chemical shifts are reported in ppm 
referenced to CHCI? as internal standard (6 7.26 for proton and 6 77.0 for 
carbon). 'H- and "C-NMR assignments were supported by 'H-'H COSY, 
HMQC and HMBC experiments. ElMS spectra were recorded on a C A R L 0  
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EKRA VCi TK10 2000 instrument. Reverse-phase k1PLC purification \ v a b  

performed on ;i Waters liquid chrornatograph using a Uvidec- 100-1 I I detec- 
tor .  Both analytical r5ii. 4.6 nini (I.D.) x 25 em] and semi-prepai-ative 15~1. 
10nini (1 .D.)  x 25 cm] colirmns were SPHERISORR-SS ODS2. Cominercial 
Merck Si gel plates were used for TLC. The chromatograms ~ve re  spraycd 
\t.ith 0.1 n h  Ce(S04)? in 2 N II,S04 arid heated a t  SO' c' for 5 niin to detect 
thc spots. 

Collection of the Biological Material 

The specimens were collected by Dr. E. Mollo o f f  Hllrghxla oil the Red Sea 
using SCUBA-diving a t  a depth of - 10 i n .  The! \veIc iminediately frozcn 
and transferred to Kaples and  kept ;it --80' C u n t i l  extraction. Voucher 
specimens are available foi- inspection at ICMI B of Naples and a t  Istitiito di 
Zoo I ogi ;I of Ge ti o v ;I . 

Extraction arid Isolation 

.4 i'roren sponge ( 2 0  g. d r y  \\eight a r ~ e r  cxtruction) \va i  t u t l w e d  with 
M e 2 C 0  (2.5 I). Aftcr  concciilralion. the aqueou5 rcsiducs cverc extracted 
uith E t 2 0  ( 3  x 1501111). The combincd cther extracts \I/CIT taken to drynesx. 
yielding oily residues ( I .6 g) which W B S  chromatographed on silica ~ e l  col -  
umn using eluants of  increasing polarity froin light petroleum ether to F.t,O. 
'l 'ht fraction eluting with petroleum ether Ft10 (3  : 7)  yielded crude hu i - -  
ghamities that was again chromalographed on i i  silica gcI coliimii eluting 
Lvitli the s;ime cluants mentioned above. -This procetl~ire yielded foriiiallq 
pure hurghainides (0.26 g, 1.3'!,; dry weight) ;is ti white amoi-phous \ \ a x .  
Prep. HPLC isolation of Hurghamides E G ( 5  7)  was carricd o u t  h y  iso- 
cratic elution with CH3CN H - 0  (70 : 3 0 ) .  This yielded. in order o f  increa\- 
rng polarity. 6 1 .o mg). 5 (0.9 mg). 7 ( I .0 nig) together u i t l i  o t l w  knonn 
hiii-gh;imidcs [ I ] .  The flou. r a t e  for the separation T ~ Y I \  3 1111 t i i i t i .  

A white umorphoui W I Y .  I R (liquid film) I/, , , , , ,  .32hO. 
2880. 2810. 1715. 1640. 1550. 1460. 1380. 930. ?20cm I: I J V  ( M c O H )  X ,,,, i, 
2 0 5 n n i  ( t -  14701)): ' H - N M R  6 4.08 ( ? [ I .  br d. ./- h H r .  I-17-3). 6.25.  5 . 8 3  
(ciich 1 I I .  br s. tI2-3). 5.03 ( I  I I. 111. N ~ H ) .  5.34 (211. i n .  olefinic protons) .  

adjiiccnt tc)  thc double bond). 1 .h2 (2H, 111. H2-3'). 1 I h (2H.  ni. H2-l  3'). 1.52 
( I H .  111. H-I.?'). 0.87 (6H.  d. . / - ~ 7 H / ,  H:-l6' and H;-17'): "C-NMR: scc 

S ~ W I / Y / /  D t r t c i  o/'  5 

3.78 ( ? H .  S. OCH:). 2.17(2H. 1. . I= 7 .  7 H7. H2-2'). 2 .02 (4H. 111, l l i ~ t h ~ l ~ 1 1 c s  

~l'ablt: I :  E I M S  1 ( ' : ( I ) :  365 (hl-.. l2'>'0). 3-14 (14"o). 306 ( l5 ' )o I .  170 (XO" ,o i .  

153 (32('?1). 112 1 1 2 " Y I ) .  I I6 (w),;,). I l4(IOOi1<i). w ( 2 5 i 1 ( > )  
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256 Y.-W. GUO AND E. TRIVELLONE 

Spectral Data of  6 A white amorphous wax. IR and UV are same as 
those of 5; ‘H-NMR 6 4.09 (2H, br d, J=6Hz .  H2-3), 6.25, 5.83 (each lH,  
brs,H2-4),5.92(1H,m,N-H),3.78(3H,s,OCH3),2.17(2H,t,J=7,7Hz, 
H2-2’), 1.62(2H, m, H2-3‘), 1.37, 1.12 (each 2H. m, H2-a and H2-d), 0.89 
(3W,t ,J=7,7Hz,H~-lh’) ,0 .65(2H,m,H-handH-c) ,0 .56(1H,ddd,J=8,  
8 ,  4Hz, H-l7’b), -0.34 (lH, ddd, J = 5 ,  5 ,  4Hz, H-17’a); I3C-NMR: sec 
Table I; EIMS m/z (%): 365 (M+, 10%), 334 (14%), 170 (50%), 142 (32%). 

Spectral Data of 7 A white amorphous wax. IR and UV are same as 
those of 5; ‘H-NMR 6 4.09 (2H, br d, J =  7 HI, H2-3), 6.25, 5.83 (each 1H. 
br s, H2-4), 5.92 ( lH,  m, N-H), 3.78 (3H, s. OCH3), 2.17 (2H, t, J = 7 ,  7Hz, 
H2-2’), 1.63 (2H, m, H2-3’), 1.37, 1.12 (each 2H. m, H2-a and H2-d), 0.89 
(3H, t,J=7,7Hz,H,-l8’),0.65(2H,m,H-bandH-c),0.56(lH,ddd,J=8, 
8, 4 H z ,  H-lY’b), -0.34 (IH, ddd, J = 5 ,  5 ,  4Hz, H-19’a): ”C-NMR: see 
Table I; EIMS mjz 393 (Mf, 13%), 362 (14%), 170 (50%), 142 (37%). 

116 (goo/,), 114 (100Y’o). 

116(92%), 114(100%). 
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