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The bacterium Pseudomonas fluorescens was isolated 
from a soil sample by R. Baker working in these labora- 
tories (No. 5499 in our collection, now deposited with 
NCIB as No. 11241). When grown on nutrient broth 
supplemented with glucose the medium was found to 
possess antibacterial properties. 

The antibiotic mainly responsible for this activity is 
2,4diacetylphloroglucinol (identical with a synthetic 
sample Cl]) which is effective at a concentration of 10 
&ml against the following organisms: Streptococcus 
pyugenes, S. f&xx&is, S. mutuns, S. sang&, Staphylococ- 
cus aureus, Clostridium welchii, LuctobaciIlus cusei. A 
second metabolite, not antibacterial at concentrations 
below 100 lug/ml was identified by comparison with syn- 
thetic material as phloracetophenone 123. A third meta- 
bolite was detected on TLC by virtue of its antibacterial 
properties, but was not obtained in the crystalline state. 
This ran faster than 2,4-diacetylphloroglucinol on the 
TLC plates (silica gel: CHC&--MeOH, 24; 1) and the 
mass spectrum of a concentrate showed a parent ion at 
m/e 252.0633, which is the mass of 2,4,6-triacetylphloro- 
glucinol. This was synthesised [2] and was found to have 
the same mobility on TLC and the same antibacterial 
properties. 

Although all three metabolites are known compounds, 
this is the first time that any of them have been isolated 
as natural products 

EXPERIMENTAL 

Productbn and isolation of the metaldites. Pseudomonas 
jhorescens (NCIB 11241, No. 5499 in our collection) was 

grown under stirred aerated conditions on a medium eon- 
taining (g/l): Lab Lemeo paste (10) bacteriological peptone 
(lo), NaCl (5) glucose (5). After 20 hr at 25” the broth was 
centrifuged at 4300 rpm for 15 min and the supernatant (61; 
natural pH) was extracted with EtOAc (4 x 1200 ml) and the 
extract (2.52 g) chromatographed over a column of Si gel (270 
g) eluting initially with CHClj (BP. grade) and later with 
CHC& containing small amounts of MeOH. An early fraction 
gave an amorphous brown solid (15 mg) with antibacterial 
activity against C. welchii, parent ion in mass spec. at m/e 
252.0633 (CiaHilOs requires 2520634). Two crystalline com- 
pounds were obtained from later fractions. 2&Diacetylphloro- 
glucinol(530 mg), crystals from aqueous ethanol mp 168-170” 
(lit. [2-J 168”); cherry red colour with FeCl, in EtOH; Iz,, 
(EtOH), 206 nm (e 18500), 269 nm (E 5200); Y,,, 3500, 1630, 
1310 cm-l; found: C, 54.8; H, 5.2. Calc. for C,,Hr,,O~$H1O: 
C, 54.8 ; H, 5.0”/,. Phloraeetophenone (984 mg), crystals from 
aqueous ethanol mp 213-220” (lit. Cl) 217-218”); violet colour 
with FeCl, in EtOH; Lx (EtOH), 228 nm (E 14500), 288 
nm (E 16200); vmrr 3600, 3500, 1645, 1290, 1170, 1070 cm-l; 
z 4.15 (Arm, 7.41 (CH,CO). For comparison, synthetic 
samples of phloracetophenone, 2,4diacetylphloroglucinol and 
2,4,6-triacetylphloroglucinol were prepared according to the 
published procedures. 

Ackrwwledgemants-We thank Dr. T. D. Hennessey and his 
staff for full antibacterial testing and Mr. A. B. Davies for 
fermentation work. 

REFERENCES 

1, Dean, F. M, and Robertson, A. (1953) J. Chem. Sot. 1241. 
2. Gulati, K. C., Seth, S. R. and Venkataraman, K. (1943) 

Org. Synth. Coll. Vol. II, 522. 

Phytochemimy, lw6, Vol. IS, pp. 1785-1786. Peqamon Press. Printed in England. 

DEHYDROZINGERONE FROM AFRM4OMUM G1GAATTEUM 

MARIA DE BBRNARDI, Grove VIDAIU and PAOLA VITA-FIXI 

Istituto di Chimica Organica dell’Universit& Viale Taramelli 10, 27100 Pavia, Italy 

(Received 8 June 1976) 

Key Word Index-Aj?tamomu m g@nteum; Zingiberaceae; phenolic compounds; anthraquinone; dehydrozinger- 
one; syringaldehyde; syringic acid; emodin. 

Plant. #kzmomum giganteum K. Schum (syn. Amomum Tomaselli, Institute of Botany (Pavia). Previous work. 
giganteum Oliv. and Hanb, Zingiberaceae). Source. The Kaempferol 3,7,4-trimethyl ether, quercetin 3,7,4&i- 
stems were collected in Central Africa Republic by Mr. methyl ether (ayanin), quercetin 3,7,3’,4’-tetramethyl 
R. Pujol and Mr. P. Teocchi of the Experimental Station ether (retusine), chrysophanol, physcion, 2,6dimenthoxy- 
of La Mabokc. They were identified by Professor R. benzoquinone and sitosterol have been isolated Cl]. 
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Pressen& work. Further study on the CHCII extract of 70 eV, m/e rel. int.): 192 M+ (100); 177 (M’-15, 95); 145 
the stems has now yielded emodin, syringaldehyde, syrin- (71). The structure was finally confirmed by synthesis [a]: 
gic acid and dehydrozingerone (1). The structures of the condensation of vanillin and acetone in presence of 10% 
first three compounds were determined by spectroscopic NaOH followed by purification on a Si gel column 
data and by comparison with authentic samples. Dehyd- afforded the 4(4’-hydroxy-3’-methoxyphenyl)3-buten-2- 
rozingerone has been never found before in nature, one, mp 128-129” identical with the natural compound 
although it was already aknown as synthetic product. in all respects. 

HKl COMe It is interesting that some compounds related to (1) 

% 
have been found in other Zingiberaceae: zingerone, gin- 

% I 

ti 

( gerols, shogaols and paradols in Zingiber o$‘Icti~e Ros- 

I 
% toe [3,4] and in Almomum meleguetcl Roscoe [5,6]. 

Ho’ Hz 
Dehydrozingerone could arise biogenetically by the con- 

OMe 
densation of 4-hydroxy-3-methoxycinnamic acid with 

Scheme 1. 
one malonate unit, followed by double decarboxylation. 

The compounds were separated 6x1 a polymde 
column zmd purified on Si gel columns. (l), mp 1 Xl- 124’, 
showed in the IR spectrum (KBr) bands at Y, 
33OOcm-” (OH), I670 (c&unsaturated C=0), 1640 and 1. 
970cm- ’ (&XbCH-). The PMR spectrum (60 MHz, 
CD&, TMS) showed the following functional groups: 2 
MeCO 6 2.35 (3H, s); CH,O 6 3.92 (3H, 8); trms 
HC=CH 6 6.60 (lH, #, Jlra 16,0Hz, H,) and S 7.48 (lH, 

3 
* 

d, .Tas 16.OH2, H&; 1,2,4_trisubstituted benzene 6 6.90 
(1H, d, Jb_+ 9SHz, H-5) and 6 7.0-7.2 (2H, WI, H-2 and 

4 

H-6), ~:~%rn 
5: 

(log e): 240 (3.93), 337 (4.291, which by 6. 
addition of MeCOONa were shifted to 257 and 406 run, 
indicating a free OH group in 4-position, MS (probe, 
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The presence of l-caffeylrhamnose in the flowers of 
Lan&n~ Jr@ridu has been reported recently [I]. A new 
compound (Rf 0.22 in n-BuOH-HOAc-H@, 4: 1:5) was 
isolated from extracts of the above plant material (col- 
lected in Cat&a, Italy) by preparative PC. The WV spec- 
trum (1,335 nm in EtOH) showed a large bathochro- 
mic shift (75 nm) in the presence of NaOEt. Controlled 
acid hydrolysis (1004 HOAc; 3.5 hr under reflux) gave 
D-glucose identified by PC and by the use of glucose 
oxidase. Methylation with MeI-AgO in HCONME, [2] 
followed by acid hydrolysis (0.3 M HCl; 4 hr under -% - 
flux) gave 2,3,4,6_tetra-O-methyl-@glucose identified by 
PC and TLC. Acid hydrolysis (1 N HCl; 0.5 hr at 100’) 
and treatment with &glucosidase gave D-glucose and caf- 
feic acid in the ratio of 2.07: 1, identitid by PC and I. 
TLC. Since the compound gave no colour reaction with 
sodium molybdate Cl], the o-diphenolic group of cafIeic 
acid is not free. Methylation with CH2N, followed by 

:: 

acid hydrolysis (2 N HCl; 0.5 hr at 100’) gave isoferulic 4. 
acid identified by PC [33 and TLC; hence the Chydroxyl 

of caffeic acid is free and the 3-hydroxyl is bound by 
a #?-linkage to ~-glucose. Since alkaline hydrolysis (0.2 N 
NaOH; 3 hr at room temp) and treatment with ester- 
ase [4J gave D-glucose, this sugar is attached from its 
l-position by a @inkage to the carboxyl group of caffeic 
acid. The mass spectrum of the permethyl ether showed 
a parent ion at pnle 630 (talc. MW 630). Thus the com- 
pound must be l-[3-(B-~glucosyloxy),ehydroxycinna- 
myl]glucose, which has not previously been reported in 
plants. 

Catania, catania, 
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