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IR) and sulphate (ppt. with BaCI,). “CNMR spectra were spectra and lnstituto National dc Invcstigacao Cientifica fat 

recorded at 50.3 MH7 using DMSO-d, as solvent and TMS as financial support (Fm P,). 
int. standard. 

Compound 1. Yellow crystals; R, values: BAW (0.28) H,O 
(0.89); 15%) HOAc(0.77); colours at 366 nm: dark brown (without 

any treatment). dark yellow (NH,). fluorescent yellow (AICI,), 1. 

yellow (NA); UV;.F$‘” nm: 268. 283 sh, 350; ;NaOMe: 275, 2. 

325.400: + AICI,: 267. 295 sh. 350, 400; + AlCI, + HCI: 276, sh 3. 

295,350,400; +NaOAc: 275,310,390; +NaOAc+ H,BO,: 268, 
295, 352; IR t~~~:crn -I. 3400. 3250. 1660. 1505. 1400. 1300, 1040 
and 805. 4. 

5. 

Acknorvl&ernen(s We thank Professor Victor Gil, Faculty of 

Science and Technology, Coimbra University. for “CNMR 6. 
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Abstract-A new biflavanone, semecarpetin, has been recently isolated from the nut shells of Semecarpus anacardium. 
Its structure has been characterized on the basis of spectra1 and chemical data as 7”-hydroxy-7,3”‘,4’,4”‘- 
tetramethoxybi(8”,3’) flavanone. 

From part A of the acetone soluble fraction [l] of the 
alcoholic extract of the defatted nut shells of Semecurpus 
anacardium L., three new compounds Cl-31 besides the 
three known biflavanones [4] were reported. Two new 
dimeric flavanones designated as nallaflavanone and 
semecarpetin have recently been isolated from part B of 
the acetone soluble fraction [ 11. Structure 1 has already 
been assigned [S] to nallaflavanone. The present report 
deals with the structural determination of semecarpetin. 

Semecarpetin (2) appeared as bright yellow crystals 
from chloroform and methanol mixture, C,,H,,O,, mp 
164-65”. It afforded a pink colour with magnesium~- 
hydrochloric acid and a red colour with sodium 
borohydride-hydrochloric acid characteristic of a flavan- 
one. The UV spectrum in alcohol exhibited maxima at 
298 nm which on addition of sodium acetate to the test 
solution underwent a bathochromic shift (298-331 nm) 
while with aluminium chloride no such shift was obser- 
ved revealing the absence of chelated hydroxyl groups in 

*Part 10 in the series ‘Naturally Occurring Biflavonoid 
Derivatives’ For part 9, see ref. [5]. 

the biflavonoid. Further, in its ‘H NMR spectrum no low 
field proton was noticed. The compound showed IR 
bands at 3430 (hydroxyl group), 2830 (methoxyl groups), 
1680 (flavanone carbonyl), 1610 and 1560 (aromatic) 
cm-‘. The above observations clearly revealed that there 
was at least one 7-hydroxyflavanone system [6, 71 in the 
molecule. 

The ‘HNMR spectrum (80 MHz, CDCI,, TMs as 
internal standard) of semecarpetin (2) displayed signals 
due to two benzylic methine protons (C-2. F-2”) at 65.24 
(m, 2H) and four methylene protons (C-3, F-3”) at 2.86 
(2H. hr, cis-protons) and 3.12 (2H. m, rrans-protons). The 
three protons corresponding to 5. 6 and 8 positions of 
ring A were observed respectively at 67.66 (IH, d, J 
=8 Hz), 6.24 (1H. drl, _/=2,X Hz), and 6.34 (IH, d, J 
= 2 Hz). There are two unresolvable multiplets between 
(S6.68 and 6.92. and 7.12 and 7.34 integrating each for three 
protons; the former tnultiplet corresponded to 2”‘, 5”’ 
and 6”’ protons of ring E while the latter to 2’. 5’ and 6’ 
protons of ring B. The two orttio-coupled protons corre- 
sponding to 5” and 6” positions of ring D were noticed 
respectively at b 7.72 (I H, (1, J = 8 Hz) and 6.56 (1 H, d, J 
=8 Hz). Further, the ‘HNMR spectrum showed the 
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presence of one non-chelated D,O exchangeable 
hydroxylic proton at 8.22 (s) and four methoxyl groups at 
3.70 (s, 3H) and 3.76 (s, 3 x 3H) and these could be 
ascribed respectively to D-7”, A-7, B-4’, E-3”‘, 4”’ pos- 
itions. 

All the nine oxygen atoms in 2 are accounted for by the 
four pyranone oxygen atoms, one non-chelated hydroxyl 
group and four methoxyl groups. Hence the diary1 link- 
age between the two flavanone units must be through a 
C-C linkage only. Oxidation of semecarpetin with neu- 
tral permanganate gave only one mole of veratric acid 
(identified by mmp and IR) suggesting that one of the 
side-phenyl rings is involved in the interflavonoid link- 
age. 

On acetylation with acetic anhydride and pyridine on 
a steam bath for one hour, semecarpetin afforded an 
acetate (3X C,,H,,O,,,, mp 126” whose ‘HNMR spec- 
trum (CDCI,) showed one acetoxyl group at 2.21 corre- 
sponding to D-7” position. Methylation of semecarpetin 
with diazomethane gave a monomethyl ether (4), 
C,,H,,O,, mp 138” while with dimethyl sulphate and 
potassium carbonate in acetone under reflux, it furnished 
a bichalcone pentamethyl ether (5), C,,H,,O,, mp 
214215”. The ‘HNMR spectrum of 4 (CDCI,) indicated 
the presence of five methoxyl groups at 3.43 (s, 3H), 3.73 
(s, 3H) and 3.79 (s, 3 x 3H). The upfield methoxy signal at 
3.43 was assigned to the D-7” methoxyl group by com- 
parison with glaucine [S]. Further, 5 showed in its 
‘HNMR spectrum (CDCI,), the presence of five meth- 

OMe 

1 R' = OH, R' = R' = OMe, R4 = OH 
2 R’ = R” = H, R= = OH, R4 = OMe 

3 R’ = R3 = H, R’ = OAc. R4 = OMe 

4 RI = R’ = “, R’ = R4 = OMe 

oxyl groups at 3.47 (s, 3H), 3.77 (s, 3H) and 3.81 (s, 3 
x 3H). The upfield signal at 3.47 was assigned to D-4”’ 

methoxyl group as in 4. It showed the presence of two 
chelated hydroxylic protons at 14.26 (s, 1H) and 14.42 (s, 
1H) corresponding to A-2’ and D-2”’ positions, respect- 
ively [4]. The four olefinic protons in 5 were noticed at 
6.52 (2H, d, J= 16 Hz, C-8, F-8”) and 7.80 (2H, d, J 
= 16 Hz, C-7, F-7”). 

When the bichalcone pentamethyl ether (5) was oxi- 
dized with neutral permanganate, both veratric acid and 
2-hydroxy-4-methoxy benzoic acid (identified by mmp 
and IR) were obtained. Hence, the two remaining meth- 
oxyl groups must be in the diary1 system which are 
assigned by analogy and ‘H NMR spectral data at the B- 
4 and D-4”’ positions (chalcone numbering). Conse- 
quently the biflavonoid linkage in 5 must be either at the 
B-3-D-3”’ position (B-3’-D-8”) or at the B-3-D-5”’ pos- 

ition (B-3’-D-6”) flavonoid numbering in the paren- 
thesis). Since semecarpetin contains no chelated hydroxyl 
groups, the positions at A-5 and D-5” are free. Further 
the ‘HNMR spectra of the parent compound 2 and its 
three derivatives (3-5) clearly indicate the presence of two 
ortho-coupled protons which must correspond to ring D. 
On the basis of this observation, the C-C linkage at the 
B-3’-D-6” position can be eliminated and hence semecar- 
petin must have the biflavonoid linkage at the B-3’-D-8” 
position. This is also in good agreement with the biflav- 
anones already reported from this plant [l-5]. 

Semecarpetin (2) in its mass spectrum displayed the 
molecular ion (M+) at m/z 582 (12%). The peak at m/z 
163 [3,4<0Me),-C,H,-CH=C+H; 71%] not only re- 
vealed that the rings E and F do not carry the biflavonoid 
linkage but also indicated that the 3”’ and 4”’ positions 
of ring E were occupied by the two methoxyl groups. The 
central fragment at m/z 267 (19%) corresponding to the 
ion 6 was formed after two RDA fragmentations. Com- 
pound 4 in its mass spectrum showed a peak at m/z 550 
(6%) which is formed by the loss of 46 mass units. This 
fragment can be formulated as 7 in which the ortho- 
methoxyl groups to the biphenyl linkage cyclize to a 
furan ring [9]. Perhaps the most significant feature is the 
formation of the two fragments 6 and 7 which could be 
diagnostic of the biphenyl linkage. It may be mentioned 
here that similar fragments have been reported in morel- 
loflavone heptamethyl ether [lo]. Overall the mass spec- 
tral fragmentation pattern of semecarpetin exhibits a 
close similarity with that of GB-2 [ 111. Thus semecarpe- 
tin has structure 2. 

5 6 1 
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Abstract-Emeheterone, a novel pyrazinone derivative, has been isolated from the culture filtrate of the fungus 
Emericella heterothallica, along with stellatin. Its molecular structure has been investigated by- spectroscopic means. 

INTRODUCTION 

Recently the antifungal epidithiodioxopiperazines, emes- 
trin [2] and dithiosilvatin [S], were isolated from Emeri- 
cella striata (Rai, Tewari & Mukerji) Malloch & Cain and 
Aspergillus siluuticus Fennel1 & Raper, respectively. In the 
course of screening for dioxopiperazine derivatives from 
Emericella spp., a novel pyrazinone derivative designated 
emeheterone (1) was isolated from the dichloromethane 
extract of the culture filtrate of Emericel/u heterothalbcu 
(Kwon, Fennel1 & Raper) Malloch & Cain (anamorph: 
Aspergillus heterothalkus Kwon, Fennell & Raper) (mat- 
ing type a), strain ATCC 16824, along with a dihydroiso- 
coumarin, stellatin (2). 

RESULTS AND DISCUSSION 

Emeheterone (l), mp 215-217”, gave molecular ions at 
m/z 322 in EIMS and at m/z 323 in CIMS, and elemental 
analysis confirmed the molecular formula as 

* Part 20 in the series ‘Studits on Fungal Products’.For Part 
19 see ref. [l]. 

C,,H,,N,O,. The strong ion at ln,!-_ 91 [C,H,CH,]’ in 
the EIMS suggested the presence of benzyl groups in the 
molecule of 1. The ‘H NMR signals at 6 7.20-7.40 (IOH), 
3.93 (2H), and 4.20 (2H), the 10 13C NMR signals at 
6 126-137 and the two ’ %Z NMR signals at 6 30.39 and 

34.01 were assigned to two benzyl groups. The other 
‘H NMR signals at (53.92 (3H) and 3.73 (IH) in 1 were 
assigned to a methoxy group, which appeared at 8 61.73 
in the 13C NMR spectrum. and a hydroxyl group, 
respectively. 

The IR absorption maximum at 1650 cm ’ and the 
13CNMR signal at 6158.14 (St) in emeheterone (1) 
suggested the presence of a conjugated carbonyl. prob- 
ably an amide. Compound 1 gave a positive coloration 
(greenish brown) with 0.5% aq. copper chloride [4], 
which suggested the presence of an oxime-like structure. 
The UV absorption maxima at 228.276.334 (sh), and 352 
nm of 1 were closely similar to those at 225, 265, 279 (sh), 
347 (sh), and 364 nm for deferriastechrome 3 [S], which 
also has a maximum at 291 nm due to the indote moiety. 
The above results are consistent with structure 1 for 
emeheterone, but do not suggest the orientation of the 
methoxy and hydroxyl groups located at N-l and C-5. 


