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Sumnary: A very unusual dithiodiketopiperazine structure (1) has been assigned to aspiroclorine, 

CgH12N205S2C1, produced as a biologically active substance together with canadensolide by Asper- 

gillus flavus, which has been found to be identical with the antibiotic A 30641 from A. tamarii. -~ 

Two bilogically active principles 1) against phytopathogenic fungi, Phytophthora spp. have 

been isolated from the culture filtrate of Aspergillus flavus. 2) The less polar compound, CllH14 

04, [a];' -1B2", has been identified as canadensolide which was isolated from culture broth of 

fungi, Penicillium canadense 3) and A. tamarii NRRL 8101. 4) The polar active principle named -~ 

aspirochlorine (1): [a];' t66.7" (~=0.33, MeOH); AlET nm (E) 250 (sh., 4800), 298 (6300), 305 

(sh., 5600); Ai!loMe nm (E) 263 (sh., 7600), 313 (8000); vmax (CHC13) 1726, 1622, 1604 cm-'; m/l 

360 (M+, C12HgN205S2C1), 5, 296 (M-S 2, C12HgN205S2C1), 265, 241, 221, 210, 209, 182, 181; G(CDC13) 

3.96 (3H, s), 4.89 (lH, d, 1.2), 5.15 (lH, d, 4.6), 5.97 (lH, br.), 6.78 (lH, s), 7.14 (lH, d, 

1.2), 7.30 (lH, br.); [8]& +17,000, [8]24g -23,000, [8]26g +2900, [8]280.5 f0, [8]303 +ll,OOO, 

was concluded by comparison of 

30641 isolated from A. tamarii -- 

However, the 13C NMR data 

signals (Fig.) were reasonably 

their spectroscopic data to be identical with the antibiotic A 

NRRL 8101,4'6) to which the structure 2. had been assigned. 6) 

of 1 we obtained could not be explained by the structure 2. All 

assigned except for a signal (6 102.6) which must be ascribed to 

the 

the 

tertiary bridgehead carbon (C-8). 
7) 13 

C NMR spectra of a few epidithiodiketopiperazine compounds 

have been reported8) and the signal of the particular carbon is observed in a region 6 74-78. The 
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Fig. C-13 NMR Spectrum of l(ZZ.53 MHz, CDC13, PND). 

difference of the chemical shift is too big to be rationalized by the effect of the i-0 linkage. 

This fact together with the extremely high carbonyl absorption (1725 cm-') for the amide carbonyl 9) 

has led us to conclude that the structure 2 proposed for theactive principle must be revised. - 

Coloration with a AgN03 reagent lo) together with the ions of m/z 256 (M-S2) and 64 (S2)") in -- 

the mass spectrum of j_ indicated the presence of a disulfide linkage. The bathochromic shift (15 

nm) in alkaline conditions showed a phenolic hydroxyl group in 1. 

Acetylation with acetic anhydride and pyridine gave an N,&-diacetyl derivative (3): m/z 444 -- 

(M+, C16H13N207S2Cl), 380 (M-S2); G(CDC13) 2.37, 2.72 (3H each s). Amino acid analysis of the 

acid hydrolysis product of desulfurized 1 gave glycine and an unidentified aromatic amino acid, 

which suggests the presence of a diketopiperazine structure in 1. 

In the 'H NMR spectrum of lwere observed a methoxyl signal (6 3.96) and two olefinic proton 

signals (8 6.78, s and 7.14, d, 1.2), one of which is coupled to a methine proton (8 4.89, d, 1.2). 

Another methine proton signal (6 5.15, d) shifted downfield to 6 6.21 changing into singlet on 

acetylation. The tertiary carbon signal (6 102.6) should be assigned to a carbon with a partial 

structure;C$ (X=0 or N). Considering biosynthesis of a diketopiperazine compound and all the 

spectroscopic data described above allow us to propose a quite unusual structure 1 for aSpirO- 

chlorine. The following reactions on 1 support the structure. 
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Treatment of 1 with ethereal diazomethane in MeOH yielded an Tj,c-dimethyl (4) and an O,O-di- -- 

methyl (5) derivatives. Q: main product; m/l 388 (M+, C14H,3N205S2Cl), 324 (M-S2, C14H13N205Cl); 

6 (COC13) 3.12, 3.92, 3.97 (3H each, s), 4.92 (lH, d, 1.2), 5.00, 6.72 (1H each, s), 7.16 (lH, d, 

1.2); A:tiH nm 259 (sh.), 297, 305 (sh.). 5; minor product, less polar; IIJ/~ 388 (M+), 324 (M-S2); 

6 (CDC13) 3.92, 3.93, 3.96 (3H each, s), 4.69 (lH, d, 1.2), 5.26, 6.63 (1H each, s), 7.17 (lH, d, 

1.2). The three Q-methyl signals and the lower chemical shift of H-11 (6 5.26) of 5 than that of 

4 support the enol ether structure 5. The CD spectrum of 4 is very similar to that of 1, which 

implies that no change occurred in the frame work of the structure of j_ on this methylation. 

One-pot reaction of 1 with Me1 in pyridine at r.t. followed by SBH reduction in MeOH 12) gave 

two isomers (5 and 7). 6: m/z 418 (M+, C16HlgN205S2Cl), 387 (M-OMe), 371 (M-SMe); 6 (CDC13) 2.11, 

2.19, 3.10. 3.87, 3.94 (3H each, s), 4.87 (lH, s), 5.10 (lH, d, 1.2), 6.55 (lH, s), 7.22 (lH, d, 

1.2). 7: m/g 418 (M+), 387 (M-OMe), 371 (M-SMe); G(CDC13) 1.85, 2.43, 3.18, 3.88, 3.90 (3H each, 

s), 4.71 (lH, s), 4.77 (lH, br. s), 6.61 (lH, s), 7.23 (lH, d, 1.2). Two z-methyl signals (6 2.11 

and 2.19 in 6 and 1.85 and 2.43 in 1 and the carbonyl absorption (1691 cm-')') of the mixture 

show reductive opening with methylation of the disulfide linkage. Each compound reachesto an equi- 

librium mixture (6 : 1 i 1 : 1.3) in MeOH at r.t. overnight. This facile isomerization is explain- 

ed by participation of the lone pair electons on the nitrogen carrying a S-methyl group on it 

to form an ionic intermediate which results in liberation of an anomer at C-8. 
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Reaction of the mixture 6 and 1 with NaOMe in MeOH yielded a methanol adduct (8): IJ/~ 450 

(M+, C17H23N206S2C1), 403 (M-SMe), 371 (M-MeOH-SMe); i:iF nm 230 (sh.), 295; hi!$oMe 318 nm. 

The bathochromic shift (23 nm) in alkaline conditions strongly suggests the presence of a phenolic 

hydroxyl in 5. The nucleophilic attack of methoxide anion on C-8 produced 8. 

It is rather surprising that a compound with such a labile functionarity as thiosulfenic 

amide occurrs naturally. E-(Thiosulfenyl)phthalimides 13) are, to our knowledge, known synthetic 

compounds with a similar partial structure. 

Further comfirmation of the structure of lwill be published elsewhere. 
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