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Methanolysis of Flambamycin. Formation and the Constitutions of 
Flambalactone, Methyl Flambate, Flarnbatriose Isobutyrate and 

Flambatetrose Isobutyrate 

By W. DAVID OLLIS* and CHRISTOPHER SMITH 
(Department of Chemistry, The University, Shefield S3 7HF) 

and DEREK E. WRIGHT 
(Research Laboratories, M a y  & Baker Ltd.  , Dagenham, Essex) 

Summary Mild acidic methanolysis of the antibiotic, ACIDIC methanolysis (MeOH-HC1, 0.5% w/v ; 90 min/ 
room temp.) of flambamycin,l followed by addition of 
calcium carbonate, filtration, concentration, addition of 
water, and extraction with ether gave two fractions, an 
ether-extractable fraction (A) and an aqueous methanolic 
soluble fraction (B). Fraction (A) was evaporated and 
separated [t.l.c., silica; CHC1,-MeOH (9 : l)] yielding four 

flambamycin, yields curacin methyl glycoside (2), flam- 
balactone (35), methyl flambate (39), methyl eurekanate, 
methyl D-evalopyranoside (lo), flambatriose (23) , flam- 
batriose isobutyrate (26), flambatetrose (27) , and flam- 
batetrose isobutyrate (32) .t 

t The structures are given in this and the preceding Communication and are numbered consecutively. 
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TABLE 

Chemical shifts and coupling constants of the indicated protons [see (35)] and the carbonyl bands (VCO, CHCl,) associated with the 
b-lactone residue of flambalactone and its derivatives. 

Chemical shifts, T(CD&CO Coupling constants, ]!/HZ vco/cm-l 
Compound HA HB Hc AD HE Me JAB JAC JBC JOD JDE JE,YB (CHC1,) 

Flambalactone (35) . . . . 7-02 7.6 6.0- 6.47 5.74 8.61 17 6 6 3 8  6 1740 
6.5s 

Flambalactone methyl ether (36)c 7.00 7.50 6.0- 6.3- 5.77 8.62 17 6 6 3 8  6 1740 
6-3a 6.6a 

Flambalactone triacetate (37) 6-81 7-50 4-51 6.2- 6.65 8.66 16.5 5 3 3 8.6 6 1740, 1782b 
6-7a 

Flambalactone tris-trichloro- 6-77 7.38 4.43 6.20 5-60 8-63 17 5 6 3 8 6 - 
methylcarbarnate (38) 

C Solvent CDC1,-(CD,),CO. 
Owing to overlap with other signals the chemical shift cannot be determined directly. b Carbonyl band of phenolic O-acetate. 

major compounds: curacin methyl glycoside (2), m.p. 148- 
1 50°, flambalactone, methyl flambate, and methyl eureka- 
nate.3 Fraction (B) was evaporated and the residue separ- 
ated [t.l.c., silica; CHC1,-MeOH (4: l)] yielding methyl 
D-evalopyranoside (lo), flambatriose (23) ,4 flambatetrose 
(27) ,4 flambatriose isobutyrate, and flambatetrose iso- 
butyrate. We now report upon our structural investi- 
gations of flambalactone, methyl flambate, flambatriose 
isobutyrate, and flambatetrose isobutyrate. 

Flambalactone, C2,H,,C1,0,,, m.p. 21 7", was characterised 
as its mono-O-methyl derivative (diazomethane), C20H2,Cl,- 
O,(OMe),, m.p. 201", and its triacetate (acetic anhydride 
pyridine), C2,H2,C1,0,(0Ac),, m.p. 159". Flambalactone, 
its mono-O-methyl derivative, and its triacetate all show 
carbonyl bands (vco 1740 cm-l, see Table) indicating that a 
y-lactone residue is absent: the lactone (20)4 shows vco 
(CHCl,) 1780 cm-1. On empirical grounds, flambalactone, 
C~lH2,C~2010, is clearly related to curacin (1) , Cl,Hl,C120,, 
and the y-lactone (20) ,* presumably present as its &lactone 
equivalent. This leads to two possible constitutions (33) 
or (34) for Aambalactone. The decision between these two 
structural possibilities for flambalactone is clearly possible 
(see Table) on the basis of the n.m.r. characteristics of the 
indicated protons (HA, Hg, Hc, HD, and HE) in formula (35). 
The downfield shift of Hc in flambalactone triacetate (37) 
and the tris-carbamate (38) derived from flambalactone and 
trichloroacetyl isocyanate clearly places the curacin residue 
(Cur):: as in (33). This leads to the constitution (35) for 
flambalactone and its derivatives (36), (37), and (38). The 
coupling constants (Table) of the protons associated with the 
&lactone residue define the relative stereochemistry of 
flambalactone (35). 

H-0 0 
Cur-0  

(34  If 

The constitution of the methanolysis product, methyl 
flambate (39), C,2H3,Cl,011, follows from its alternative 
synthesis from flambalactone and methanolic hydrogen 
chloride (0.15% w/v; room temp). Methyl flambate shows 
the appropriate spectroscopic properties, n.m.r. and 
vco(CHC1,) 1735 cm-l. It was characterised as its tetra- 
acetate (40), C2J3,,C1,0,(OAc),, which showed a con- 
firmatory mass spectral fragmentation pattern. Ethyl 

flambate (41), C23H32C12011, is analogously formed by the 
acidic ethanolysis of flambamycin. Compounds structur- 
ally analogous to flambalactone (35) and methyl flambate 
(39) have been isolated by the aqueous acidic hydrolysis 
followed by methylation (diazomethane) of everheptose 
derived from everninomycin-D .6 

Me 

@PO 

OYO MeooMe C l '  OR2 CI  

(35) F!arnbalactone,R'= R2=H 
( 3 6 )  R'=Hj  R2=Me 
(37) R ' = R ~ = A C  
(381 R'= R*= CONHCOCCI, 

"'8""' C I  ' OR2 C l  

( 3 9 )  Methyl flambate, R1=Me;R2=H 
(40) R' =Me; R2= Ac 
( 4 1 )  R1=Et; R 2 = H  

Flambatriose isobutyrate, C,H,,O,,, m.p. 115-117" 
[n.m.r. shows 3 OMe, 1 sec. CMe, and 1 isobutyroyl group 
(TMe(A) 8-90, TMe(B) 8.96, 7~ 7.47, J&-= 7 Hz)], On acidic 
methanolysis gave the methylglycosides of 4-O-methyl- 
D-fucose (7) , 2,6-di-O-methyl-~-mannose (5), and L-lyxose 
(3). Acetylation (acetic anhydride-pyridine ; room temp.) 
of flambatriose isobutyrate gave a penta-acetate, C~H37010- 
(OAc),, m.p. 86". Comparison of the mass spectral frag- 
mentation pattern of flambatriose hexa-acetate (25) with 
flambatriose isobutyrate penta-acetate established6 the 

The abbreviation Cur in these formulae is clear in relation to the representation, Cur-OH, for curacin (1). 
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presence of the isobutyroyloxy-group on C-2 of the L-lyxose 
residue, thus leading to the structure (26) for flambatriose 
i sobutyrate. 

Flambatetrose isobutyrate, Cj,H,O,,, m.p. 145" (n.m.r. 
shows 3 OMe, 2 sec. CMe, 1 tert. CMe, and 1 isobutyroyl 
group) was similarly fully characterised (see above) by 
acidic hydrolysis and acidic methanolysis. Acetylation 

press. 

yielded a hexa-acetate, C31H4g013(OA~)s, m.p. 114-1 16O, 
and a hepta-acetate, C,,H,,O,,(OAc) 7, whose mass spectral 
fragmentation pattern also establisheds the location of the 
isobutyroyloxy-group on C-2 of the L-lyxose residue in 
flambatetrose isobutyrate (32). 

(Received, 4th April 1974; Corn. 384.) 

1 L. Ninet, F. Benazet, Y. Charpentie, M. Dubost, J. Florent, J. Lunel, D. Mancy, and J. Preud'homme Experientia, 1974, in the 

E. G. Gros, V. Deulofeu, 0. L. Galmarini, and B. Frydman, Experientia, 1968, 24, 323. 
W. D. Ollis, C. Smith, and D. E. Wright, forthcoming publication. 
W. D. Ollis, C. Smith, and D. E. Wright, J.C.S. Chem. Comm., preceding communication. 
A. K. Ganguly, 0.2.  Same, D. Greeves, and J. Morton, J .  Amer. Chem. SOC., 1973,95, 942. 
K. Biemann, D. C. DeJongh, and H. K. Schnoes, J .  Amer. Chem. SOC., 1963,85, 1763; N. K. Kochetkov and 0. S. Chizhov, Adv. 

Carbohydrate Chem., 1966, 21, 39. 




