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Previous analyses of the lipid material from &dinhtheriae 

hare rerealed the presenoe of free and esterified forms of 

oorynomyoolio aoid ( 20tetradeoyl 30hydroxysteario aoid) 

(Lederer and Pudles,lg!jl and Lederer et al 1952) and ooryno- - -* 

myoolenio aoid (2-tetradeoyl f-hydroxy 90100ootadeoenoio acid) 

(Pudles and Ledarer,1953,1953a and 1954). An additional lipid 

material has also been reported which oontained trehalose 

esterified with unidentified fatty aoids (Alimova, 193, and 

1959); the latter was foxio by subcutaneous injeotion into 

guinea pigs. 

The present oommunioation desoribes the isolation and 

oharaoterisation of a single glyoolipid whioh contains 

trehalose, oorynomyoolio aoid and oorynomyoolenio aoid in 

equal molar amounts. 

Isolation of the plyoolinid - Ihe fraotion of lipids from 

g.dinhtheriae whioh was insoluble in boiling aoetone (Pudles 

199) was used as the starting material in this work. This 

fraotion was di6sol~ed in ohlorofons and passed through a 

*A fellow of the FAPBSP. 
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OOlunm of oelluloae powder Whatman n* 1 (Lea and Rhodes, 1953). 

After evaporation of the eluate to l/10 of its volume an equal 

Yolume of methanol was added and the insoluble fraotion 

removed. Evaporation of the soluble phase left a residue whioh 

was dissolved in ohloroform and ohromatographed on a oolumn 

of silioio aoid (Mallinolcrodt) employing inoreaaing oonoentra- 

tions of methanol in ohloroform (Hanahan et al 1957). - -* 

'Ihe glyoolipid, oontaminated with some high moleoular weight 

fatty aoida, was eluted with ohlorofoxm-methanol 19/l. After 

removal of the solvent this fraotion was reohromatographed 

on a oolumn of silioa gel (B.D.H.) with petroleum ether as the 

developing solvent. 'Ihe glyoolipid emerged as a homogeneous 

peak after approximately 3 oolumn volume of eluate. Repreoipi- 

tation from a ethyl ether solution by the addition of 4 volumes 

of acetone gave a neutral oolorless wax m.p. llO-115*C;o( -+64e 

(o-O.605 in chloroform). Determination of the hexoae ofntent 

by a modified anthrone method* (Johanson, 19541, revealed 28 pez 

cent oarbohydrate measured as glucose. The infrared spectrum'" 

in ohloroform exhibited a strong hydroxyl group band at 35000mof 

and a strong ester oarbonyl group at 172Oom'l. 

Charaoterication of the oarbohydrate - The glyoolipid was 

saponified by refluxing for 8 hours in 5 peroent methanolio 

potassium hydroxide solution. After aoidifioation of the mixture 

with aoetio acid, 73 percent of the starting material was 

reoovered as ether soluble high moleoular weight fatty aoids. 

An additional 24 peroent of the mass was reoooered as a neutral 

fraotion in the aqueous phase after desalting by passing through 

*Prior to the addition of the anthrone reagent we refluxed 
the sample with 5 peroent methanolio potassium hydroxide in a 
test tube for 3C minutes. After evaporation of the solvent the 
anthrone prooedure was aarried out on the residue. 
**All infrared speotra were performed in a Infraoord model 137B 
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Dowex AG 50 UX8 and Amberlite II&B. On evaporation the residue 

had a glassy appearenoe.o( -+156e (010,432 in water ).lo reduoing 
D 

power was found with alkaline silver nitrate or aniline aoid 

phthalate. Hexose oontent, estimated with anthrone, was 97,3 

peroent measured as gluoo8e. Chromatography on Whatman paper 

ns 1 ( asoending ) with isopropanol-pyridine-aoetio aoid-water 

(8:8:1:4) gave one spot as deteoted with periodio aoid-bencidine 

(Gordon et al., 1956) with an RF'O,52. Its migration was 

identical to authentio trehalose. 

Aoetylation with aoetio anhydride in pyridine yielded a oryata- 

lline oompound whioh did not depress the melting point of au- 

thentio trehalose ootaaoetate (Anderson and Dewman,l933). Their 

infrared speotra in ohloroform were identical. 

After aoid hydrolysis and deionisation with Amberlife 

IR4B, asoending paper ohromatography yielded one spot whioh 

oorresponded to D-gluoose in the following solvent systems 

(Ssith, 1958): ethyl aoetate-pyridine-water (8:2:1), n-propanol- 

ethyl aoetate-water (7rl:2) and n-butanol-aoetio aoid-wafer 

(12:3:5). The osazone did not depress the m.p. of authentio 

D-gluoosasone. 

Charaoteriution of the fatty aoids - lhe fatty aoid fraotion 

from the saponlfioation wa6 methylated with discomethane. 

Crystallication from aoetone-methanol yielded a solid ester 

and evaporation of the mother liquor yielded a liquid ester in 

nearly equal proportions. 

Chromatography of the solid ester on aluminium oxide (Werok) 

with petroleum ether-bencene mixtures resulted in the elution 

of the methyl ester as a single peak with benzene. Reorystallh 

cation from methanol presented a oolorless oompound m.p, %sC 

4, +lOs (o-O,47 in chloroform) infrared speotra in ohlorofonn 
D 

showed a hydroxyl group band at f500cm'1 and a ester oarbony at 
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172Oom'l.Alkrline hydrolysis gave a mioroorystalline substanoe, 

m*p* 68*C,o( I + 8e ( o-1,34 in ohloroform), neutralization 

equivalent, 4EO; oalod., 496. Infrared speotra in chloroform 

showed the hydroxyl group band at 350001s'~ and the oarboxyl 

oarbonyl group band at 1720~1~~. 

Oxidation of the solid hydroxy ester with ohromio anhydrido 

in aeetio aoid at SOW over 18 hours gave a neutral oompound 

m.p.sW without rotatory power but with a wesk absorption band 

at 26Omu. The infrared speotra showed two peaks at the oarbonyl 

region at 17OOom'l and at 172001~1. With alkaline hydrolysis of 

the ketoester, a neutral orystalline ketone, m,p, 8OW was 

obtained whioh had no rotatory power but showed a keto oarbonyl 

group band at 17000m'~. This ketone gave a orystalline oxime 

m.p.55%C.Sinoe the alkaline hydrolysis of the ketoester yielded 

a neutral ketone, the position of the original hydroxyl group 

(prior to chromic anhydride oxidation) must have been beta 

to the oarboryl group. Comparing the produot with palmitone 

obtained from ohromio anhydride oxidation of corynomyoolio 

acid (Lederer and Pudles,1951) revealed the two materials to be 

identioal. Similarly the hydroxy aoid, the methyl ester and the 

methyl ester of the ketoaoid isolated from the glyoolipid were 

identioal with the oorresponding deriv%tives from authentio 

oorynomyoolio aoid. 

The liquid ester was distilled under O,llrm Hg at 22OW as 

a liquid yellow oil,nF:,4657, o( -+9,6* (o-O,7 in ohloroform). 
D 

The infrared spectra in ohlorofolm showed the hydroxyl group 

band at 35OOo& and ester oarbonyl group bend at 1720om". 
20* 

Alkeline hydrolysis yielded a liquid aoid nD- 1,46960( -+8,!5* 
D 

(~-0,845 in ohlorofow), neutralitation equivalent 510; b8lod.a 

494. 
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One mole of hydrogen was absorpted on oatalptio hydrogenation 

of the liquid methyl ester with PM) 2 (Adams catalyst) in ethyl 

acetate. A solid methyl ester was reoorersd whioh was identioal 

with methyl ester of oorynomyoolio aoid by melting point, 

infrared speotra and the ohromio anhydride oxidation produots. 

Aooordingly the liquid ester has the carbon skeleton of ooryno- 

q yoolenio aoid or one of its positional isomers. 

We wish to oonolude from these data that the glysolipid 

from g,dinhtheriao is a ester of trahalose having at least one 

hydroxyl group esterified with either oorynomyoolio aoid or 

with oorynomyoolenio aoid or one of its positional isomers. 

The additional fatty aoid group in the glyoolipid may esterified 

a seoond bydroryl in the trshalose moleoule or the hydroxyl 

group of the other fatty aoid. 

Work is in progress to identify the position of the double 

bond in the unsaturated fatty aoid and the hydroxyl groups 

whioh are esterified in the trshalose moleoule. 
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