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In the course of our chemical screening we
detected a new naphthoquinone, naphthomevalin,
in the culture broth of a Streptomyces sp. (strain Go
28) besides a number of already knownmetabo-
lites^. After isolating from a soil sample collected
in Strathgordon, Australia, the strain Go 28 was
cultivated in 1-liter flasks at 28°C for 72 hours, using
malt extract 1%, glucose 0.4% and yeast 0.4% as
a culture medium. The culture broth could be
separated by filtration, the mycelium and culture
filtrate were subsequently extracted with acetone -
ethyl acetate and ethyl acetate, respectively. The
isolation of naphthomevalin from the resulting
raw products has been successful by using silica
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gel flash chromatography (chloroform - methanol
(98 : 2), ethyl acetate- hexane (2 : 1)) and gel chroma-
tography on Sephadex LH-20 (MeOH), yielding
naphthomevalin as a pale yellow oil (2.5mg/liter
culture broth). Naphthomevalin weakly absorbed
UV light (254 nm) on Silica gel F254, and turned
dark brown with vanillin-sulfuric acid. The physico-
chemical properties of naphthomevalin are listed
in Tables 1 and 2.

Extensive NMR-investigations, especially correla-
tion spectroscopy via long range couplings (COLOC)
experiments acquired with variable parameters (Fig.
1) in combination with the mass spectra, were the
key tools for structure elucidation and unambig-

uously led to the structure of 1 for naphthomevalin.
1 shows very close correspondence to the recently
described antibiotic SF2415B1 (2)3) in which only
an additional methyl group appears at C-7.

Treatment of 1 with sodium hydroxide in
methanol resulted in the epoxide 3 (87% yield),
probably by an SN2-mechanism suggesting that the
chlorine at C-2 and the hydroxyl group at C-3 in 1
are highly likely to be in trans-configuration.
Mynderse et al has recently described 3 as the
natural product A80915G4) but unfortunately
reported neither NMRdata nor the optical rotation.
Thus, 1 is a new but closely related member of
the dihydro-naphthoquinone metabolites, which

Table 1. Physico-chemical properties of 1 and 3.

Molecular formula
FAB-MS (negative ions)a

HREI-MS (M+)b
[a]20 (c 0.2, CHCI3)
UV Xá"tá"nm (e)

AMeOH+NaOHnm (g)

CD 2extreme nm (M20)

IR CKBrJ cm-1
Rf value (TLC, silica gel)c

C25H31O5C1

448 (10%), 447 (38%), 446 (33%),

445 (100%), 273 (100%)

446.1860
-5.0°

202 (5,700), 289 (sh, 4,100),

299 (1,800), 360 (2,700)
209 (14,500), 255 (5,600), 292 (6,800),

377 (4,500)
244 (+5,150), 259 (+3,550),

281 (-860), 300 (+1,350),

335 (-7,500), 380 (0), 417 (-610)

1705, 1620, 1585

0.35

CosH^nOs

410.2093

+98.7°

201 (10,200), 253 (8,100), 368 (sh, 4,200)

209 (12,300), 295 (sh, 7,100), 387 (6,000)

223 (-4,100), 253 (+3,200),

270 (-650), 293 (+ 1,000),
323 (-1,100), 361 (+2,900)

1695, 1640, 1620, 1590

0.47

Percentage of abundance.
Found as calcd.
«-Hexane - ethyl acetate (5 : 1).

See ref 1.
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Table 2. Selected XHand 13C NMRsignals ofnaphtho-
mevalin (1) and its epoxide 3 in CDC13 (S in ppm relative

to internal TMS).

Proton la 3a / in Hz
3-OH 4.15 - s
5-H 7.03 7.04 d (2)

6-OH 7.16 6.28 br s

7-H 6.69 6.63 d (2)

8-OH ll.94 ll.82 s

Carbon lb 2C m

C-l 195.6 191.2 s

C-2 82.3 67.3d s

C-3 84.4 67.6d s

C-4 196.6 195.2 s

C-4a 134.3 134.4 s

C-5 107.3 108.0 d

C-6 163.6 163.0 s

C-7 109.2 108.8 d

C-8 164.7 164.6 s

C-8a 110.5 109.3 s

All other signals of 1 and 3 are almost identical
compared with 2 and SF 2415 B23), respectively.

a 200MHz.

b 50.3MHz.

c 125.7MHz. interchangeable.

m: Multiplicity assignments by attached proton test

Fig. 1. 3/CH Long range couplings observed in

naphthomevalin (1) by COLOCpulse sequences.
The shown couplings are indicating the constitution.

All other JCH couplings are omitted for reason of
clarity.

Table 3. Antimicrobial disc-diffusion assays of naph-

thomevalin (1) and 3.
Inhibition diameter (mm)

Test å 
microorganism 1 (mg/ml) 3 (mg/ml)

8.0 4.0 1.0 8.0 4.0 1.0

Bacillus subtilis 14 12 8 15 9 7
Escherichia coli 20 17 ll 18 12 9
Mucormiehei - - - - - -

-: No inhibition zone.

Scheme 1.

include a numberofrelated A809154), SF24153) and 3). Despite an intensive search, none of these al-
napyradiomycin antibiotics5). All of these known ready knownmetabolites and no other analogous
compounds possess a very weak activity against components could be detected in the culture broth
Gram-positive bacteria which was also found for of strain Go 28.
naphthomevalin (1) by disc-diffusion assays (Table Regarding the stereochemistry, only the absolute
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Fig. 2. CDspectra and octant projections of1 and 3.
The view along both arrows A and B is symbolised by two octant projections, which connect the

stereochemistry of C-2 and C-3 with the sign of Cotton effects. (C) CD curve of 1, (D) CD curve of3.
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configuration of napyradiomycins B2 and B4 (4)5)
has been determined by X-ray crystallography and
this has led to the assumption that all other
napyradiomycins have the same configuration. In
contrast to this, the stereochemistry of the less
cyclic dihydro-naphthoquinones, such as 2 and 3,
remained unsettled, obviously because most of
these components have an oily consistency. Hence,
the desired elucidation of the absolute configuration
of 1 inevitably needed a second reliable method
besides X-ray crystallography, namely the CD.

Naphthomevalin (1) and its epoxide 3 exhibit
Cotton effects caused by their a,/?-unsaturated
ketone substructure, which can be interpreted by
application of appropriate octant rules. The absolute
configuration of the epoxide 3 could be ascertained
by employing the inverse octant rule and by
comparison of the CD spectrum of 3 with that of
the benzoquinone epoxide (-)-terreic acid (5)6~ 8),
whose absolute stereochemistry was previously
established by chemical correlation with (-)-
terremutin (6)9). The CD spectrum of 3 (Fig. 2)
exposes two Cotton effects for n-n* transitions with
opposite signs as found for 5 and is associated with
the two individual carbonyl chromophores. The
difference in their band positions was ascribed to
internal hydrogen bonding to the C-l carbonyl
group9) so that its n-n* transition could be attributed
to the Cotton effect with negative sign at 323nm,
whereas the transition of the C-4 carbonyl refers to
the Cotton effect with the positive sign at 361 nm.
With reference to the inverse octant rule, the
resulting octant projections (Fig. 2) of both carbonyl
groups undoubtly confirmed the absolute configu-
ration ofC-2 and C-3 of3 to be (2S,3R). Addition-
ally, compared to 3 the nearly mirror-imaged CD
spectrum of 59) manifests the inverse configuration
of its epoxide substructure. Thus, with regard to
the chemical relation between 3 and 1, the

stereochemistry of 1 at C-3 is ultimately indicated
to be (3S).

The absolute stereochemistry of 1 at C-2 was
assigned by using the a-haloketone rule6'10). The
present a-halocycloketone chromophore, including

the C-l carbonyl group, is described to be dominant
and controls the sign of the Cotton effect, which
depends on the location of the chlorine inside the
octant projection. The chlorine of 1 was highly likely
to be in the axial position because of the voluminous
C5 chain at C-2. The expected intensive Cotton ef-
fect of the C-l carbonyl appeared at 335nm with
a negative sign in the CD spectrum of 1 and
unquestionably confirmed the (2R) configuration.
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The octant projection and the CDspectrum are
shown in Fig. 2. Both independent assignments
indicated the /^^-configuration of the hetero
substituents at C-2 and C-3 of 1 and were in
agreement with its easy chemical conversion into the
epoxide 3.

In conclusion, we found the same stereochemistry
in 1 as described for napyradiomycin B4 (4), which
suggests 1 as a biosynthetic precursor of 4 and
provides evidence to suggest a coincident pathway
of their biosynthesis in the different Streptomyces
strains.
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