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and Cervinomycin A2-methyl Ether
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Abstract: The heptacyclic framework of cervinomycin antibiotics has been
constructed through a C+EFG — CEFG —» CDEFG — ABCDEFG approach in which
the photochemical generation of ring D was a key step.

The cervinomycins A} 1 and A2 2a belong to a small but structurally
novel and biologically potent family of antibiotics that are recognisable
through the conspicuous presence of xanthone and isoquinolone moieties
within their polycyclic framework.l Ever since their isolation2a from
Streptomyces cervinus sp. nov., and structure determination in 1986,2b,c
cervinomycins have attracted the attention of synthetic chemists, parti-
cularly in view of their promising activity against anaerobic bacteria,
mycoplasma and some Gram-positive bacteria.2a A synthesis of cervinomyci-
ns Al and Az has been recently reported3a in quick succession to the model
studies in the area.3b-d Herein, we report the synthesis of cervinomycin
Al~-trimethyl ether 3 and cervinomycin A2-monomethyl ether as the culmina-
tion of our approach,3P in which the key central ring D is constructed
through a photochemical electrocyclisation stratagem.

R
1 R=H 20-R=H
3 R = CHy b: R = CHy

For the gaplification of our earlier studies towards the synthesis of
1 and 2a, the main task was the construction of the sensitive tetrahydro-
oxazolol[3,2-blbenz(g)isogquinolone segment representing ABC rings of the
natural products. After considerable efforts, a reliable sequence leading
to the tricyclic portion 74 was developed from the homophthalic acid deri-
vative 45 via the keto-acid 5 and isocoumarin 64,6, Scheme 1. Attempts
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were then made to functionalise the aromatic methyl group in 7 to set-up
the desired Wittig coupling with the xanthone derived ylide 8.3P However,
7 proved too labile for meaningful chemical manipulations and the regio-
selectivity between the two benzylic position in it could not be achieved.
Consequently, a strategy in which the A ring construction was deferred
till the end was evolved.

Dimethyl homophthalate derivative 4b was transformed to the aldehyde
10 through benzylic bromination to 9 and oxidation with bis-tetrabutyl-
ammonium dichromate.? Wittig reaction between 10 and the xanthone ylide
83b furnished the stilbene derivative 1la in which the trans-isomer pre-
dominated. Sequential acylation and decarboxylation in the dicarboxylic
acid 11b led to the ketocarboxylic acid 12a. As planned, the keto-acid
12a underwent smooth lactonisation to the corresponding isocoumarin 13 on
exposure to acetic anhydride and catalytic perchloric acid. Oxidative
photocyclisation of 13 resulted in the generation of ring D and the hexa-
cyclic isocoumarin 144 was realised. The stage was set for the generation
of ring A as demonstrated in Scheme 1; however, the desired reaction with
2-aminoethanol to furnish the cervinomycin framework could not be realised
despite many trials and variations in reaction regimen. The only charac-
terisable product from this reaction was the ring A secologue 154 of
cervinomycins, Scheme 2., An alternative route that met with success was,
therefore, adopted. The keto-ester 12b was photocyclised to the hexacy-
clic compound 164 and this on treatment with 2-aminoethanol in methanol
cyclised in the desired fashion, possibly through an intermediate 1,3-
oxazolidine formation and intramolecular amidation, to furnish cervino-
mycin Aj trimethyl ether 3.4:8 The trimethyl-ether 3 was elaborated in
one stepg to the cervinomycin-A; methyl ether 2b, identical with the mate-
rial prepared from 2a.10
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Scheme 1
Reagents & Yield: (i) Ac20, Py., 30°C, 10h, 73%; (ii) 10% ag. NaOH, , 1h;
(iii) Ac20, HClO4(Cat.), EtOAc, 30°C, 4h, 77% from 4a; (iv) 2-aminocetha-
nol, MeOH, 30°C, 12h, 50%; (v) N-bromosuccinimide, AIBN, cClg, ., 2h, 60%;

(vi) [(n-C4H9)4N]l2Cr207, CHCl3, , 2h, 80%.
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et Scheme 2

Reagents & Yield: (i) KpC03, 18-crown-6, THF, 30°C, 8h, quant.; (ii)
aq.KOH, MeOH, , 4h, 90%; (iii) Ac20, DMAP, 30°C, gquant.; (iv)
aq.NaOH, , 1h, quant.; (v) Ac0, HClO4(cCat.), CHCl3, 24h, 75%; (vi)
I2, CH2Cl2z, 10 min., 30%; (vii) 2~-aminoethanol, CH2Cl2, 30°C,
BF3.Et20, CH3Cly, 0°C, 70%; (viii) CHN3, Et0/CH3Cly, 10°C, 85%;
ha™, I2, CH2Cl2, 25%; (x) 2-aminoethanol, MeOH, 30°C, 72h, 40%. (xi)
6N HNO3, dioxan, 70%.
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