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Summary The structure elucldatlon of lavendamycm (la), a new antltumor antlblotlc related to 
streptomgrm (2) IS described. The NMR spectra of la and several model compounds 3, 4 and 5a-b are also 
dlscussed. 

Recently we have isolated a novel antltumor antlblotlc lavendamycm (la) from Streptomyces 

lavendulae, stram C22030.2 Lavendamycm was obtamed as a dark red sohd, mp >300° dec. It had only 

hmlted solublhty m orgamc solvents which precluded our efforts to grow crystals for x-ray analysis. The 

IR spectrum of la had bands characteristic of a carboxyhc acid and a qumone (IR bands at 2800-3800, 1740, 

1692, 1610 (strong), 1590). The UV spectrum of la m methanol showed three maxlma at 234 (a=49.2), 246 

(a=49.8) and 391 (a=21.1) nm. On addition of dilute acid the maxlma shlfted to 252 (a=47.4), 277 (a=36.0) and 

385 (a=19.0) nm. Addltlon of dilute base gave bands at 245 (a=94.1), 309 (a=42.3) and 390 (a=39.6) nm. 

These results mdlcated the amphoterlc nature of la and the uv spectrum was slmllar to that of streptomgrm 

(2) (uv maxlma at 245 and 382). The elemental formula, C22H,4N404, was determmed by elemental 

analysls.4 The mass spectrum of la showed a molecular Ion M/e 398 and a parent Ion at M/e 354 (M-C02). 

The ‘H NMR spectrum of la in DMSO-d6 exhIbIted resonances at S 3.08 (s, 3H, C-S’-CH,) 5.91 (s, IH, C6- 
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H) 7.37 (dd, IH, 3=8.6, 6.0, C-II’H), 7.40 (bs, 2H, NH2), 7.61 (m, 2H, C-IO’and C-9’ H’s), 8.28 (d, IH, Jz8.6, C- 

12’H), 8.37 (d, IH, 3=8.0, C-3H),8.93(d,lH,J=8.O,C-4H),ll.86 (s, IH, NH). When the ‘H NMR spectrum was 

recorded m CF3C02D, an exchange of the srgnal at 6 5.91 was observed. Treatment of la wrth methanok 

hydrogen chlorrde gave the ester lb. The IR and NMR spectra of lb were consrstent with thrs 

mterpretatron. The MS of lb had a molecular Ion at M/e 412 (also the parent ion). The CMR spectrum of la 

(Table 1) showed resonances at 6 180.7 and 180.0 (suggestrve of a qumone), 167.3 (carboxyllc acrd) and a 

srgnal at 5 102.2 for a protonated carbon whrch was absent m the spectrum when it was recorded In 

CF3C02D. The foregomg evrdence was suggestrve of the followmg structral fragments In Ia; 

0 
H 

COOH 

In addrtron to the simrlar uv spectrum lavendamycm (la) also behaved srmdarly to streptonigrm m 

varrous broassays.3 This led us to suggest la as a possrble structure for lavendamycm. All of the physrcal 

data was consrstent wrth this assignment.5 In order to confrrm the assignment, we decided to do a 13C nmr 

study on la m comparrson wrth several model compounds, I.e. 3, 4 and 5a,b.7 

We were especrally Interested m estabhshmg the posrtron of substrtutron of the ammo group on the 

qumone smce it was not possrble to estabbsh thus pomt duectly and our orrgmal assrgnment had been made 

solely based on the structural analogy wrth streptomgrin. Comparrson of the srgnals for C5, C6, C7, C8 m 

lavendamycm wrth the corresponding srgnals m the model compounds 3 and 4 indrcated that the amino 

group of lavendamycm (la) resrdes at C7 as m 3*O, inasmuch as the chemmal shafts for these carbons were 

vu-tually rdentrcal m 3 and la. The carbon at 180.06 m la and 3 showed long range couplmg to the C6 

proton. The signal at 180.7 was uncoupled. In compound 4 the carbonyl at 181.8 was coupled to the C7 

proton whrle that at 180.4 was uncoupled. Overall the model compound 3 more closely resembled la than 

drd 4 supporting our assrgnment to the quinoloqumone portron of the molecule. 
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la 3 4 Carbon 

157.9 152.4 154.2 C2’ 

134.4 133.2 133.6 C3’ 

125.1 128.2 126.3 C4’ 

(129.8)’ 130.2 127.4 C5’ 

180.7 180.8 181.8 C6’ 

102.2 101.7 149.8 C7’ 

150.7 150.9 103.6 C8’ 

180.0 180.0 180.4 C9’ 

145.5 146.6 148.7 CIO’ 

Cll’ 

C12’ 

C+02R 

0CH3 

C3’-CH: 

a. Recorded at 90.5 IHz in DMSO-d6 on a BruC KH-360 spel 

b. The carbons for the phenyl group resonated at 6 141.5 (Cl), 128.8 (C2), 128.6 (C3) and 128.9 (C4I. 
C. Bracketed assignments may be reversed. 

la 

132.7 

128.8 

(131.9)C 

134.6 

136.9 

121.3 

140.3 

112.2 

128.7 

121.0 

124.0 

167.3 

5ab 

134.6 

116.6 

129.2 

142.1 

136.7 

121.1 

137.6 

112.8 

128.6 

120.3 

121.9 

166.0 

51.9 

5bb 

137.0 

117.5 

129.7 

143.2 

138.1 

121.0 

144.7. 

113.2 

123.7 

136.0 

119.6 

165.7 

52.0 

16.4 
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Table 1. 13C NMR Spectral Assignments to la, 3, 4, 5a, and 5ba 

Compound 

As a model for the 8-carbolme portion of la, we have used 5a. The spectrum of 5b was used to aid in 

the assignments to 5a. Compound 5a differs in two important respects from la; it lacks the C3’ methyl 

substituent, and the C6’ phenyl IS replaced in lavendamycin (la) by the amino quinoloqumone chromophore. 

Despite these differences, the 13C nmr spectrum of 5a closely resembles that of la. The signal for Cl2’ in la 

IS shifted ‘X2ppm downfield from the corresponding carbon in 5a. We ascribe this to a steric compression. 

The signal at 128.8 in la shows coupling to the C3’-methyl group thus aiding in its assignment. The carbon 

atoms most perturbed by the substitution of the methyl group at C3’ (other than C3’ itself) were C8’ and 

C5’. This may be due to some skewing about the C4’-C7’ axis as well as direct electronic effects. 

It IS interesting to speculate on the possible biogenetic role of Ia with respect to the biosynthesis of 

streptonigrm. One of us (S.G.) has earlier proposed that a substituted 8-carbolme, such as la, may be an 

intermediate.” If this were the case, it would indicate that oxygenation of the benzene rings occurs at a 

late stage in the biosynthesis. This would be consistent with the finding that 0-methylation of 

streptonigrin precursors occurs late in the biosynthesis. 
12 

In view of the structures of la and 2 it IS likely 

that 4-amino anthranilic acid IS a biogenetic intermediate in the formation of both compounds, each 

containing a m-phenyfenediamine (C N ) unit. 
6 73 

Since the carbocyclic ring of nybomycin (6) has been shown 

to be derived via a shikimate pathway, it, too, may now be viewed as biogenetically part of the same 

family. The ionophore A-16239 (7) also has a m-phenylenediamme grouping, but in this case it is part of an 

isomeric 6-ammoanthranilic acid. 
I4 
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