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The 1solation of a new antibiotic from Monosporium bonorden was

described earlier(l) and, on the basis of preliminary analytical data,
the compound was assigned the molecular formula 01731607: containing
phenolic, acidic and unsaturated functions, with optical activity ([_-a]n +
203°). Re-examination of the antibilotic, which we have named monorden,
at Vancouver, by spectroscopic techniques(z) has now led to a revision of
the formula to 018H17°6C1’ and further, to the proposal of & complete
structure (I) for the antibiotic.

Elemental analysis and inspection of the mass spectrum(a) showed
that monorden is in fact C3gH)704Cl. (Found: €, 59.05; H, 4.80; C1, 9.5u4%;

M 36k4; C18H1704CL requires C, 59.34; H, 4.9%4; Cl, 9.60%; M 364).

*  Present address: Laboratory for Chemical Reseiu-ch, Ministry of

Agriculture, Tervuren, Belgium

869



870 The constitution of monorden No.15

OH ?I (]ZH3 H

N0~ ﬁ\Chlfé/\o);/H

HO” Ckgﬁ\cﬁg\?éc\H
l 0 '_I{ !
I

[ 1@

=0 C
\é[» PN
HO X \CHZ I'I'l cl:z)

n
Cl : ‘ o~ : \g/CHQCH/CHQCH/
HO Hg” GHgO
il




No,15 The constitution of monorden 871

The infra-red spectrum (KBr disc) exhibited a broad band at 3500 em™l
ascribable to a phenolic hydroxyl group(l). Incompletely resolved bands

1 were not readily

in the carbonyl region, at 1630 cm-l and 1650 cm”
identifiable until the spectrum of the diacetate was considered. Monorden
diacetate(l) (m.pt. 185-7°) showed peaks at 1775 em-l, 1780 em-1 (phenolic
diacetate groupings) 1730 cm™i (aromatic ester, now free of hydrogen bond-
ing) and 1665 cm~l (dienone). Both monorden and its dlacetate had bands
in the 1600 - 1620 cm~1 region, ascribable to aromatic and/or double bond
functions.

The ultra-violet spectrum of monorden displayed maxims at 264 mML
( € 13,200), 272 mM ( £ 13,100) and 315 mt (sboulder; £ 2,800) in
ethanol. The presence of a 2,4-dihydroxy-6-alkylbenzoic ester chromophore
was suggested by the double maxima at 264 m/,L and 315 m/u (calculated(u)
263 m/lr and 319 m/A for this partially ionised grouping). This assign-
(ko)

ment was further confirmed by the disappearance of these features
from the spectrum of monorden diacetate ()\na.x 275 mpM4 , € , 13,000;
hepta-3,5-dien-2-one has Apax 270 m//. (5)) Another dienone in a
similar, macrocyclic environment has Apaxs 273 m/lA (6)'

The main feature of the mass spectrum of monorden was an ion of mass
184, which from inspection of the intensity of its companion peak at 186
indicated retention of the <.:hlorine atom in the aromatic fragment. A
likely structure for this fragment is represented in II, consistent with
the known(7) behaviour of aromatic esters of this type and confirming the
spectroscopic evidence presented above.

On the basis of the data so far discussed we can propose Apa.rtial
structure III for monorden, thus accounting for five of the six oxygen
functions. The nature of this last oxygen and that of the 05 unit, with
their relationship to the rest of the molecule follows unambiguously from

a consideration of the 100 m.c. double resonance N. M. R. spectrum



No,15

The constitution of monorden

872

809

(SWLWO'Q) Ndd 951 02 €¥2 962 BIE  96E 95k 9L'¥ ov.m vas |er9 €99 2L ip2 00|
T T I LI 1 § I LA ] LB 1
£2 A X  MmA 1 s O NW1 HO v
€ _
19HD HO
O DA >.5< A'X44) ”<.»
vojod  W'7 44
Ny <>S 2)40W04D
NL: 1444
(MDH :$I M 1°) »
HO
;::/o\w/ \ /m OH
_ W .S
;.:\_ \c /u\
..5 £2) Iw OH
| ‘614



No,15 The constitutibn of monorden 873

(Fig. 1). Two labile protons at $6.63 and § 11.00 are the phenolic
hydroxyl protons. The proton resomating at § 11.00 is hydrogen bondea(8)
to the ester carbonyl. The tall doublet ( § 1.56) represents three pro-
tons and is due to a secondary methyl group. This is confirmed by observ-
ing the multiplet at Q (one proton attached to carbon bearing oxygen)
while irradia.ting(9) the protons, Z3, resulting in a triplet for Q.

The coupling constant is T cps. At $2.07a.nd 2,43 are the methylene
protons X and Y which by coupling with Q give rise to the residual trip-
let mentioned above, with coupling constant of 3 and 4 cps respectively.

X and Y are coupled in geminal fashion (15 c.p.s.), and with a further
proton, W, ( %2.96) with vicinal coupling constants 3.2 and 8.5 c.p.s.
respectively. W is coupled in turn to V ( S 3.18) with a constant of 2.8
cps. W and V, from their chemical shifts, are probably methine protons of
an epoxide, thus satisfactorily accounting for the remaining oxygen atom,
We have, thus far, the expression IV for this group of protons. The proton
V is coupled to one of a series of vinylic protons, N (§ 5.84), M (§ 6.08),
L (% 6.19) and A ( § 7.47). The coupling constant between protons N and
V is 2.5 c.p.s. Similarly N is coupled to L (11 cps). L 1s coupled to A
with a spin coupling constant of 8 cps and A is also coupled to M (16
cps). From the positions of these protons and their respective coupling
constants it is obvious that we must extend partial expression IV by

the dienone chromophore. The relstively large coupling constant between
protons A and M suggest a trans-configuration for this double bond, while
assignment of confiéumtion to bond IN (11 c.p.s.) is likely to be more
ambiguous. There remain three protons for consideration, and the AB
pattern centred at S 4.36 is easily ascribed to the benzylic methylene
group (S,T) whose protons are non-equivalent. Confirmation of the

assignment of this isolated methylene is obtained from the
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slight coupling observed between one of these protons and the vinylic
proton L, as shown by the double resonance trace. Finally, the single
aromatic proton (:S 6.63) can be placed between the hydroxyl groups(lo),
This latter conclusion had already been made by positioning the chlorine
atom by analogy with similar groupings in other mould products, and the
known reactivity of substituted resorcinols.

Indeed the total structure I is particularly satisfactory as
another example of an acetate-derived mould metabolite. The resemblance
to the (hypothetical) precursor(ll) of the tetracyclines has already been
noted, with evidence that certain reactions of monorden give rise to
polycycli: material. This aspect 1s under active investigation.

An earlier report(l) described this metabolite as having strong
antifungal properties, and this has since been confirmed. It shows(lz)
remarkably low toxicity, while acting as a potent sedative without other

obvious effect on the nervous system. Direct comparison between

radicicol (see following paper) and monorden showed their complete identity.

Editor's note: This manuscript was intended for simultaneous publication
with the companion paper, "The Constitution of Radicicol™ by R.N.Mirrington,
E.Ritchie, C,W,Shoppee, W.C.Taylor and S,Sternhell, Tetrahedron Letters No.7,
pp. 365-370, 1964, but was received too late for inclusion in issue No.7.
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