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(43 2), C-14 (55.0), C-15 (22 9), C 16 (28 3), C-17 (55 9), C-18 
(12.0), C-19 (12 8), C-20 (40 S), C-21 (21 1), C-22 (135.8), C-23 

(131 9), C-24 (43.0). C-25 (33 2), C-26 (19 6), C-27 (200), C-28 

(179), MeCO (1705), MeCO (21 4) The carbon signals were 
assigned by comparison with those of related sterols m the ht [4, 

101. 

5-Dlhydroergosteryl (2) acetate ‘H NMR. b 0 541 (3H, s, C- 

18), 0.811(3H, s, C-19), 1016 (3H, d, J = 6.6 Hz, C-21), 0 836 (3H, 
d, J = 6 4 Hz, C-26), 0 820 (3H, d, J = 6.6 Hz, C-27), 0 913 (3H, d, 
J =68Hz,C-28),469(1H,m,C-3a),5.15(lH,m,C-7),519(2H, 

m, C-22, C-23) 13C NMR those signals omitted from below are 

the same m then chemical shifts with the correspondmg signals of 

l-acetate, C-16 (& 28 0), C-22 (135.6), C-23 (131.8), C-24 (42.7), 

C-25 (33 l), C-26 (19 9), C-27 (19 6), C-28 (17.6) 

Acknowledgements-We thank Dr Y. FuJimOtO, Inst Phys 
Chem. Res , for ‘H NMR and Dr T Ilda for 13C NMR spectra. 

Our thanks are also due to Dr M. Yamada for provldmg us with 

the facility to use the HPLC system 

4 

5 

6. 
7 

8 

9. 

10. 

11 

12 

13. 

14 

REFERENCES 
15 

Sucrow, W, Sloplanka, M and Klrcher, H. W. (1976) 
Phytochemwry 15, 1533 16 
Itoh, T and Matsumoto, T. (1978) Yukagaku 27, 745 

Ilda, T , Jeong, T. M , Tamura, T and Matsumoto, T. (1980) 17 
Llptds 15, 66 

Itoh, T , Klkuchl, Y., Tamura, T and Matsumoto, T (1981) 
Phytochemastry 20, 761 

Wylhe, S. G and DJerassl, C (1968) J Org Chem 33, 305. 
Kmghts, B. A (1967) J Gas Chromatogr 5, 273. 

Rubmstem, I, Goad, L J , Clague, A D H and Mulhelrn, 

L 3 (1976) Phytochemlstry 15, 195 

Nes, W R., Krevltz, K., Joseph, J , Nes, W D , Hams, B , 

Gibbons, G F. and Patterson, G W (1977) Llptds 12, 511 

Anastasia, M and Fiecchl, A (1981) J Org. Chem 46, 1726. 

Wnght, J L C., McInnes, A G, Slumlzu, S, Smith, D G., 

Walter, J A., Idler, D and Khahl, W. (1978) Can J. Chem 56, 
1898. 
Snnth, A G , Rubmstem, I. and Goad, L. J. (1973) Blochem J 

135,443 
Kobayastu, M, Tsuru, R., Todo, K and Mltsuhashl, H. 

(1973) Tetrahedron 29, 1193. 
Kobayasln, M and Mltsuhasln, H (1974) Tetrahedron 30, 
2174 
Itoh, T , ha, D. and DJerassl, C J Chem. Sot Perkm Tram 
1 (m press) 
Itoh, T, Tam, H., Fukushlma, K., Tamura, T. and 
Matsumoto, T. (1982) J. Chromatogr. 234, 65. 
Itoh, T, Yoshida, K, Yatsu, T, Tamura, T., Matsumoto, T 
and Spencer, G. F (1981) J Am 011 Chem Sot 58, 545 
Itoh, T, Shlgemoto, T, Shlmizu, N, Tamura, T and 

Matsumoto, T (1982) Phytochemrstry 21, 2414 

Phyfochemrsfry, Vol 22, No 5, pp 1301-1303, 1983 0031-9422/83/051301-03$0300/O 
Pnnted III Great Bntam Q 1983 Pergamon Press Ltd 

PIGMENTS FROM NECTRIA 
LACTONE 

HAEMATOCOCCA: ANHYDROFUSARUBIN 
AND NECTRIAFURONE 
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Key Word Index-Nectrra haematococca, naphthoqumones, anhydrofusarubm lactone, nectrlafurone 

Abstract-The structures of anhydrofusarubm lactone and of nectnafurone, two new naphthoqumone pigments 
isolated from the fungus Nectrta haematococca, are reported. Nectrlafurone 1s the first natural isofuran naphtho- 
qumone and 1s blogenetlcally related to fusarubm. In addltlon eight known Fusarwm naphthoqumones were isolated. 
All the naphthoqumone pigments isolated from N. haematococca are produced m higher yields by selected mutant 
strains obtamed from the wild strain 

INTRODUCTION recently new antibiotics, possessmg particular structural 

The production of naphthoquinone pigments by fungi has 
features, have also been reported, such as kalafungm [4J 

been known for more than 40 years. Fusarubin (3) 1s a 
and the dimerlc naphthoqumone lactones [S, 63 of the 

typical representative m this series [l-3] but more 
xanthomegnme type. Substances m this family are partly 
responsible for the biological activity of Fusarum on 
plaits, as observed zn ultra with tomato cuttings, as well as 

This publication 1s dedicated to Professor Edgar Lederer on for cell divlslon inhibitlon [7,8]. 
the occasion of his 75th birthday. Mutants were selected from a homothalhc wild stram 
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of Nectna haematococca (Berk. and Br ) Wr , [9, lo] 
which IS the teleomorphic stage of Fusarwn solam [l l] 
They were dlstmgulshed from the orlgmal wild strain by 
their deep red colour and genetlc analyses showed the 
correspondmg mutations to be mapped m at least SIX 
distinct genes However, the pigments obtained from the 
red mutants did not reveal different chromatographlc 
patterns, only higher concentrations This feature greatly 
faclhtated the lsolatlon of the pigments and, m the present 
pubhcatlon, we report the ldentlficatlon of 10 naphtho- 
qumones from N huematococca among which two are 
new anhydrofusarubm lactone (1) and nectrlafurone (2) 

RESCLTS AND DISCUSSION 

On TLC of the crude pigments obtamed from weld or 
mutant strains of N haematococca, the chromatographlc 
patterns were slmllar but greater quantltles of the pig- 
ments were produced by the highly coloured mutant 
strain 58 Preparative TLC of extracts of this last stram, 
after prehmmary fractionation on a LH-20 Sephadex 
column, gave a series ofplgments among which eight were 
Identified as naphthoqumones previously Isolated from 
Fu~arzum, 1 e fusarubm (3), anhydrofusarubm (4), Java- 
mcm, anhydrojavamcm. norJavamcm [12-l 61, deoxy- 
fusarubm and the two lsomerlc dlhydrofusarubms Two 
pigments were new and for these we propose the names 
anhydrofusarubm lactone and nectrlafurone as well as the 
formulae 1 and 2, respectively 

Anhydrofusarubm lactone (1) had a R, intermediate 
between those of fusarubm and nectrlafurone The IR 
spectrum mdlcated a conjugated SIX-membered rmg lac- 
tone and the UV spectrum was consistent with a naph- 
thoqumone chromophore of the anhydrofusarubm type, 
4 In the ‘H NMR spectrum, the slgnais for the methyi and 
methoxy groups were readl’ry assigned, by comparrson 
with the resonances usually found rn tins serres parFreX~- 
larly for anhydrofusarubm (4) No signal correspondmg 
to the two H-l of fusarubm (3) was found whlie H-4 and 
the hydroxyl of one phenohc group were deshleIded m 
contrast to their respective counterparts m the authentic 
anhydro derivative The NMR specrrum aiiowed the 
assignment of the 10 protons of the molecuie, leading to a 
C,,H,@, formula which was confirmed by rhe prebcnce 
m the mass spectrum of [MJ’ at 302 

Necrrlafurone (2) C, ,H, 20,, wxs chara’dberrzcd on the 

4 

basis of Its NMR and other spectral propertles It gave 
similar signals to fusarubm (3) or 1 m the NMR spectrum 
for the methoxyl and hydroxyl groups but a new system 
appeared at ?I 1 64-l 67 ((f, 3H) and 5 18 (y, 1 H) tndlcatmp 
a Me--CH-OH substitution. this being further supported 
on the Acetate of 2 The singlet observed at ci 8 10 (1 H), or 
at 7.98 for the acetate, was characterlstlc of the Isofuramc 
proton at C-l of 2 as already estabhahed for a slmllar 
benzoqurnone lsofuran [17. 181 High rcsolut~on mash 
spectrometry performed on this acetate confirmed a 
trlacetate, C2,H,s0,,,. with the successI\e loss of 42 atnu 
(-CHICO) and 60 (HOAc) amu. M hlch andlysed for 
430.0875 (talc 430 0895) 

The two new compounds reported tn this hark appear 
to be blogenetlcally related to fusarubm (3). 1 bemg an 
oxldatlon product of the methylene group m the pyrdn 
rmg of anhydrofusarubm (4) and 2 very hkely bemg a 
rearrangement product of the pyran rmg of fusarubm or 
of a related metabohte This blogenetlc relattonahlp 
favours structure 2 rather than the alternatl\e in u hlch the 
Me+H-OH group IS attached 10 C-l 

EXPERIMtY. 1 AL 

Extrac lmn und ~wlurrorr of prqtvwr~r~ The mutant \tram 58, 
dewed through selectIon from il’e( rrw ~rutw~crrc~t oc t tz S 1 u Ild 

swam. was grown df id in &hc ddrk tar i Z cfd$s cm dgdi 

synthetic medium L9, 101 The mycehal m,it\ \\ere WI Into 
small pieces. the pigments extracted with Me,C‘(> and the aq 
mixture obtained by vacuum concn re-extracted ( Y 41 Nlth 
EtOAc The Er0Ac nsSldUC %‘I\ rednrcrired in CHCL‘I, ‘md 

applred to a Sephddex LH-20coiumn pdcked m CHCI, MeOH 
(49 1) dnd the plgments eluted wnh CHCI , MeOH (49 I I The 

first pigments to be eluted ga\e A dark ~lolet fraction contammg 
anhydrofusarubm as rhe maln pro&xr ihcn a red ir~-tron md> 
obWned Which WA5 b;T(IWCCT ii, tsr: d iRTXi~cHc? 0: (‘&.$ ‘lriiciI-.i. 

11 
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TLC on SI gel PF,,, developed either with CHCI,-MeOH 

(49.1) or hexane_EtOAc (1 1). Nectriafurone was finally ob- 
tamed by reversed-phase HPLC by using a column (250 x 9 mm) 

of Llchrosorb 10 RP 18 developed with MeOH-H,O (19 1) 

In a typical expt with 300 Petri dishes, correspondmg to 8 1. of 
medium, after 12 days of growth of the mutant strain 58, the 
yields (mg) were. fusarubm 350, anhydrofusarubm 90, anhydro- 

fusarubm lactone 7, Javaman 40, norJavamcm 10, nectnafurone 

8 5 All the known substances were identified by direct com- 

parison of the physical properties (R,, mps) and spectra (UV, IR, 

MS, NMR) with those of authentic standards and with data m the 

11t. 

Anhydrofisarubme lactone (1) Amorphous dark purple 
powder; UV IztHnm 240, 285, 355, 500, IR vg.C’3crn-’ 

325&2500,2840, 1735, 1605, 1585, 1400, MS m/z (rel mt ) 302 
[M]’ (100); ‘H NMR, (250 MHz, CDCI,, TMSas mt standard) 

see formula 1. 
Nectrlafurone (2) Obtamed directly as crystals, mp 230” 

UV I!$jHnrn 255, 320, 443, 465, IR vmaXcm-‘. 3350, 

325@2500,2880,2820, 1600, 1545, 1450, MS m/z (rel. mt ) 301 

[M]+ (lOO), 286 (86), ‘H NMR. see formula 2 
Trlacetate of 2. Obtamed m pyndlne-Ac,O (1 1) amorphous, 

purlfied by HPLC (conditions gven above) MS m/z (rel mt ) 430 

[M]’ (I), 388 [M-CH,CO]+ (32), 346 [388 -CH,CO]+ (12), 
286 [346 - HOAc]+ (lOO), ‘H NMR 6 160 (d, 3H, MeyHO-), 

2.44 (3H, s, MeCOO-), 207 (3H, s, MeCOO-), 2.45 (3H, s, 

MeCOO-), 3 91(3H, s, Me@), 6.44 (q, lH, MeFHO-), 6 90 (lH, 
s), 7 98 (lH, s) 
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GLABRACHALCONE, A CHROMENOCHALCONE FROM 
PONGAMIA GLABRA SEEDS 
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Key Word Index-Pongamza glabra, Legummosae, seeds, chromenochalcone, glabrachalcone, synthesis 

Abstract-Glabrachalcone, a new chromenochalcone has been isolated along with a known chromenochalcone from 
an ethanolic extract of the seed 011 of Pongamza glabra The structure of glabrachalcone has been estabhshed as 2’- 
hydroxy-2,4,5-tr~methoxy-6”,6”-d~methylchromeno(4’,3’:2”,3”)chalcone on the basis of spectral evidence and was 
confirmed by synthesis. 

In an earlier paper [ 11 we reported the lsolatlon of a new chromenochalcones 1 and 2. Compound 1 1s a new 

chromenoflavone, lsopongachromene In continuation of compound while 2 has been reported earlier [2] from the 
this work, we now wish to report the lsolatlon of two heartwood of Pongamta glabra and confirmed syntheti- 


