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Asperencne is the name proposed' ('asperyellcne' has also been suggested2) for a new 

yellow pigment isolated from Aspernillus niger and Aspergillus awamcri. The pigment was 

132 isolated and characterised independently in two laboratories. Chemical and spectroscopic 

studies indicate that the piwent is a methyl derivative of 13-phenyltrideca-4,6,8,10,12- 

pentaen-3-one, with the methyl group located somewhere on the side chain. The exact location 

of the methyl group is not known, but n.m.r. deuteration' and decoupling2 experiments on the 

decahydrc derivative; show that it is not located on carbon atoms 4,5,12 or 13. Examination 

of the relative abundances of hydrocarbon fraeents in the mass spectrum of asperenone led 

Yu et? to assign two structures for the pigment, the methyl group bein located on either 

C-7 (4a) or C-6 (4b); of these two structures the Japanese authors favcur (4a). Jefferson? 

however, on the basis of similar mass spectral analysis, suggests the methyl group is most 

likely located on c-8 (10). This communication describes unambiguous syntheses of the three 

structures (4a), (4b) and (10) put forward for asperenone. Comparison with the natural 

material confirms structure (in) for asperenone. 

Reaction of benzaldehyde with the Grignard reagent derived from l-methcxybut-1-en-j-yne 

followed by reduction (LiA1F4) of the resultinn acetylenic alcohol, and acid work up,gave the 

diene-aldehyde (l)? Condensation of (1) with a cis-trans mixture of the phcsphcnate ester -- 

(5)4 derived from methyl 3-bromomethylcrctcnate, in the presence of sodium methcxide, gave a 

mixture of isomers of (2a) from which the all-t--(e) ester (2a), m.p. 100-lO1c; X _!EtOE) 

272 (15.6), 345 (52.8), 361.5 (65.3), 377 (57.6) rnp?, u max (CFC13) 1705, 1615, 1600, 1585, 

1000 cmTl, 'I 2.4-2.8 (5H,m), 3.0-3.6 (6H,m), 4.18 (:CH.C02Me), 6.28 (OMe), 7.67 (:c.Me), was 

isolated by chromatqraphy and crystallisaticn. Reduction of (2a) with lithium aluminium 

hydride gave the alcohol (3a, R"= CH20H), m.p. 123-124O: Xmax (EtO)l) 328, 342, 362 mu., . 
u 

max. 
(CHC13) 3400, 1600, 1590, 1070, 995 cm-', T 2.5-3.0 (5H,m), 3.1-3.8 (6Fl,m>, 4.3 (t,J 7, 

:Cz-CH2), 5.71 cd.2 7,-CH.$, 8.18 (:C.Me), %8.3 (OH), which gave the ccrrespondinp aldehyde 
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a R-Me; R' - H b R-H; R'-Me. 

Oa, R" = -CHO), m.p. 126-127O; Xmax (CHC13) 281 (6.61, 386 (60.6) mu?, vmax (Nujol) 2710, 

1645, 1590, 1570, 995, 746, 688 cm?, T -0.14 (a,_?: 7.5,-a-O) 2.4-2.8 (5&m), 3.0-3.8 (6H,m), 

4.0 (d,J 7.5, :CE.CHC), 7.7 (:C.Me), on oxidation with manganese dioxide. Wittig reaction 

between (3a, R" = CHO) and phosnhosane (7)6 in refluxing di-n-butyl ether, followed by 

chromatography and crystallisation, . . -'.-e the all-trans-(E) ketone (4a). m.p. 15O-152O (natural -- 

asperenone has m.p. 128-130'); )i 
may. 

~.12 (80.2). 390 (98.0), 372 (73.0), 295 (8.8). 285 (8.0) 

5 
mu., vmax (Nujol) 1655, 1610, 1596, 1572, 1560, 1005, 980, 750, 690 cm?, T 2.35 (dd,L 11.5 . 
and 15.5, C-5-H). 2.4-2.8 (s5H,m), 3.0-3.6 (%7H,m), 3.79 (d,J 15.5, C-4-H), 7.4(q,J 7.5,-Cl12-), 

7.98 (:C.Me), 8.87 (t,J 7.5, (X3). 

0 

C 02Me PhpA/ 

(5) (6) (7) 

By a similar series of transformations, but using phosohonate ester (6)4 in olace of (5), the 

all-trans-(E)-6-methyl ketone (4h) was obtained having m.p. 127-129O (depressed to m.p. llO- -- 

114O on admixture with natural asperenone, m.p. 128-130'); Xmax 414.5 (92.7), 391.5 (105), . 

371 (74.2) mu?, v max (Nujol) 168f1, 16fl3, 1590, 1572, 1555, 995, 748, 690 cm:! T 2.35-2.8 
. 

(tiH,m), 3.0-3.6 (%7H,m), 3.78 (d,J 15.5, C-4-H), 7.38 (q,J 7.5, -Cl12-), 8.07 (:C.Me), 8.87 

(t,J 7.5, -CFI,). The mass spectra of the synthetic 7-methyl-(4a) and 6-methyl-ketones (4b) 

were closely similar with that of natural asperenone (determined under the same conditions) but 

their n.m.r. (notably the r 2-4 region) and i.r. spectral data were quite different from the 
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data Riven for the natural material. 

Condensation between cinnamaldehyde and the trans-(R)-2, trans-(Q-4 phosphorane (15). -_ -- 

Rave a mixture of isomers of ester (8) from which the all-trans-(E) tetraene (8), m.p. 105-107'; -_ 

A max 272.5 (10.2), 347.5 (48.1), 367 (64.1). 382 (55.9) mn:, v 

'-1 

_.1700, 1615, 1590, 1575, 

995 cm. , T 2.4-2.75 (6&m), 3.0-3.6 (5H,m), 4.05 (d,J 15.5, :e.C02Me), 6.21 (OMe), 8.05 

(:C.Me), was separated by ChromatoRraphy and crystallization. Phosphorane (15) was ohtained 

from methyl 3,3'-dimethylacrylate (11, R - Me) a* follows 
7 : Reaction with NBS Rave a mixture 

of e-, and trans-isomers of hromide (11, R - CR2Br), which, durinR a Rr&nke reaction yielded 

the trans-(II)-aldehydo-ester (11, R - CBO) exclusively. The latter was converted into the -_ 

correspondiq acetal (12, R - C02Me) which was then reduced (LiA1B4) to the hydroxy-acetal 

(12, R = CR20H). Treatment of (12, R = CF20F) with Ac2 0/C5H5N gave the trans-@)-acetoxy- 

aldehyde (13) directly, and Wittia condensation between (13) and phosohorane (16) furnished the 

C02Me _+ Et0 
Me 

R - *&o*c 

Etd 

(14) (15) (16) 

trans-(E)-2, trans-(E)-4-acetoxy ester (14). Reaction of (14) with triphenylphosahonium -_ -_ 

bromide, and treatment of the phosphonium salt thus formed with hase, gave the corresponding 

phosphorane (15). Reduction (LiA1F4) of ester (8) Rave alcohol (9, R = CB20R), which was 

oxidised (Mn02) to the corresponding aldehyde (9, R = CRO). Condensation between (9, R = CRO) 

and (7),followed by chromatography and crystallisation of the product, Rave all-trans-@)-B- 
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-methyl ketone (lO),m.p. 128-130' (undepressed on admixture with natural asperenone, m.p. 128- 

13OO); 415 (81.0), 392 (94,8), 371.5 Imax (70.5) m$, (KBr) 1673, vmax 1590, 1574, 1560, 

1550, 1224, 1143, 1035, lfXl5, 990, 983, 080, 86R, P48, 833, 752, 698 cm:', r 2.4-2.8 (%6F,m), 

3.0-3.6 (-7&m), 3.78 (d.Jl5.5, C-4-F), 7.4 (q,J 7.5,-1X$), 8.02 (:C.Me), 8.87 (t,J 7.5, CE3). 

A mass spectrum was identical with that of natural asperenone (determined under the same 

condit'ions) and the visible and i.r. light absorption,and n.m.r. data were closely similar with 

those reported for the natural pigment. 

I thank Dr. W.E. Jefferson, Jnr., for supplying a sample of natural asperenone, and 

Professor L. Crombie for his interest. 
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