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SYNTHESIS OF PROSPHATIDYL-(r-GLUCINYL-D IACYIGLYCERCL CGNTAIWIWG PAINITIC AND OLEIC ACID 
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The recently introduced 1,3-dichloro-1,1,3,3-tetraisopropyldisiloxane protecting 
group en&led us to synthesize a naturally occurring phosphatidyl-a-glucosyl-di- 
acylglycerol vCa a phosphotriester intermediate. 

phoephoglycolipid phosphatidyl-a-glucoeyl-diacylglycerol (G.s., compound 2) has 
I 

been isolated from the cell wall of Pseudomonas diminuta' and was subsequently recognised 

a8 a mfnot component of the poler lipid fraction located in the cytoplasmic membrane of 

group A,D,N Streptococci'. The fatty acid campoeition of this phosphoglycolipid has been 

established and shed to consist predominantly of oleic and palmitic acid 192 . 

In this paper we wieh to report, for the first tine, the eynthesis of thin naturally 

occurring phosphoglycolipid {i.e., compound 7~) containing saturated as well as unsaturated 

fatty acids. 

The campound to be synthesized contains four ester bonde, one a-glucosidic linkage and 

a phoephodieeter linkage. The latter linkage connects the monoglucosyl diglyceride moiety 

2_with the L.2-di-oleoyl-an-glycerol unit 2 (R2-oleoyl}. 

The presence of the unaaturrted fatty acid in the molecule to be eptherized excludes, 

at the final stage of the synthesis, the use of the c- lp applied benzpl protecting 

group. Similarly, the base-labile ester bonds neceesitate the application of protecting 

groups which can be removed only by acid or under neutral conditions. Apart from the li- 

mitations cited above in making use of well known protective groups, we were also confron- 

ted with the problem of introducing a pboephodiester function and an u-linkage between a 

glucose and a glycerol derivative. Mmethelese, we achieved our goal by the following 

strategy. 

The a-linkage between D-glucose end an-glycerol was introduced by wndennsing 2,3,4,6- 

tetra-O-benzyl-Fglucoeyl bromide3 (8.5 mmole) with the primary hydroxyl group of 1,2-di-O- 

(but-L-enyl)-sn-glycerol4 (6.5 8mole), under the conditiaus of Lemieux 
5 
, to afford compormd 

A a8 a syrup (4.7 nxmle). Removal of the but-2-enyl groups was performed by treating j_ 

(1.9 mmole) with potassium-t-butoxide (6 nnuole) in DMSG6 (20 ml) for 3 hr at SOOC. Work-up 

of the crude reaction mixture and purification by short column chroxatography7 gave 3-O- 

(2,3,4,6-tetra-0-benzyl-a-D-glucopyraaoeyl)-sn-glycem1 (1.5 nmole) as a homogeneous vis- 

COUB oil. The diol function preomt ix the latter intermediate wae acylated with palmitoyl 

chloride (4 mle) in methplene chloride-pyridine for 4 hr at 20°C to give a benzyl protec- 

ted monoglucoryl-diglyceride ae a waxy compound (1.3 wle). In the next step the beneyl 

groups were removed by hydrogenolysia over palladium on charcoal to afford the mnogluco- 

spldiglycericIe~wbich, after purification by column chromatography, was iroleted aa a 
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white solid (0.95 mmwrle): softening at 79'C, ~cJ~~- + 44.0' 
4.84 ppm (d), J- 3.2 Ha'. 

(Ccl, CHC13), 'H-IWEZ, Hi : 8= 

A crucial step in the synthesis of & coneiated of the selective Protection 160f the 3'- 

and 4'-hydroxyl functions of 2 by maans of the recently developed tetraieopropyldisiloxane- 
-9 I,3-diyl (TIPS) protecting group . 

10 
The latter protective group showed to be very convenient 

to protect simultaneously the 4 and 6 hydroxyl functions (4-6-TIPS) of mathyl-a-D-glucopyra- 

noaide. Furthermore, it waa aleo demonstrated 
ID that a 4-6-TIPS protected methyl-a-D-gluco- 

pyranoside could easily he converted by acid into a 3-1-TTPS protected derivative. The f%ame 

reaction sequence was now applied far the syntheaia of the suitably protected derivative& 

Thus reacting together 2 (0.8 nmole) with tha bifunctioaal silylating agent 1,3-dichloro- 

1,1,3,3-tetraisopropyldisiloxeue (TIFSCI; 1.0 mmole) at -15OC in pyridine afforded the 4',6'- 

TIPS derivative of 2_ (0.56 mole). The latter was readily iaomerixad by masitylanasulphonic 

acid (0.1 rmnolc) in dry DMF. After 8 h at 20°C, when TLC-analysis revealed no further pro- 

gress of the isomerization, the reaction mixture was uorked-up and purified by column chro- 

matography to give pure A6 (0.39 rmpla),Ia$5- +62.8O (c=l, CHC13) aa a waxy compound. 

_The final step in the syntheeie of the fully protected glycophoapholipid 2 consisted of 

the regioapecific introduction of a phoaphotrieater linkage between the phosphatidyl compo- 

nent2 and the primary hydroxyl function of the glucose derivativea. Tha synthesis of & 

was acccqliehed by phosphorylation of 1,2-dioleopl-sn-glycerol , which was obtained after 

mild ramoval of the trityl protecting group from 2 
11 

by silicic-boric acid column chromato- 
12 

areehy l 
Thus addition of the phoaphorylating agent 2 I3 (2 -1s) in dry THP to a stirred 

solution of 2 (1.35 mole) in dry pyridine gave, after purification by short wlurrm chrome- 

tography end extraction with triethylamnon ium bicarbonate {TEAR, 2&f, pH 7.5), 2 (1.22 nrmole) 

as a homgencous oil [3'P-NMR: g= -5.94 ppm). Coupling of L (Et3NHJ-salt; 0.41 annale) and 

partially protected 2 (0.39 mnola) to give 7a, was effected in dry pyridine under the influ- 

ence of the coupling agent 2,4,6-triisopropylbeneeesulphonyl-3llifro-1,2,btriaaolide 

(TPSNT; 0.43 nxnole)14. After 1.5 h at 20°C, the crude reaction mixture was workad-up and 

purified by ahort column chrwratography, to afford Ga (0.28 nmPla) as a hombganaoue oil 

(3'P-NMR: b- -6.85 and -7.03 ppm: two diaatereomera). In the above phoaphorylation reaction 

we observed the formation of a product which cmtained, on the basis of 31 
P-NMR spectroscopy, 

two phosphotriester functions. The latter compound (yield 5% based on:), which was formed 

by diphoephorylation of 2 withi, could easily be removed by short coluum chromatography. 

In order to obtain the phoaphcglycolipid 2 (a'-R3-R) the TIPS end the 2,4-dichlorophe- 

nyl protecting groups had to be cleaved from z. Firstly, tha 2,4-dichlorophanyl krwp war 

deblockcd selectively end qwntitatively by tha action of N', N', N2, N2-tetramethylguauidi- 

nium sgzz-4_nitro-benealdoximate (1 rmnole) in dry THP 15 . After 3 hr at 20*C, the crude pro- 

duct 2 was worked-up and purified over a small bed of silicegel. In the second step, the 

removal of the TIPS group was achieved by treating 7& (0.2 -1s) with tetrabutylarmwuium 

fluoride (I rmnole) in THF containing pyridine-HCl salt (0.45 nmole) during 1.5 hr at 20°C. 

Work-up of the reaction mixture, and purification by short colunm chromatography, followed 

by conversion of the compound into the triethylammonium salt afforded pure glycophospholipid 

2 (R'=R3-H) as a colcurlass vaxy solid (0.175 mmole). 

was ascertained by TLC-EnalyaiS, 
1 

The honroganeity and identity of 72 

H-NMR (anomsric proton: S- 4.85 ppm, d, J= 3.4 HE), 3LP- 
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sgent &Q ma prep&ted according to "the method of G.R,&m s?t al., Synthesie, 7-M, (1574). 
J,P.H.de Sooy, G,WiLle-%zeTeger, P.X. van Ileuraee, J.Serdije end J.fi- ven m &eel. 
l%W. &a& @qW-%s#), %I, 537 (39793, 
It is eoarsntfal M pm-farm t&e deprorectim of the phuaphmrieetet i!unctlan under the ex- 
clueion af moistwe, The preeeace aE water in the reaction mixture, 88 originally prqm- 
sed by C.lLRam~e BC al,, Tacrahadron Lettsrn 2727 (1973), Laado to &ha ramoval of ester 
groups i C.A.A. van Baeckel, unpbtiohd rr?fdts. 
Direct phmphorylatiou of &w%th ehe pboepbetidyL derivativeg gave an intractable mix- 
ture of cmpmtndrs. C.A.A. van RcmkatL, mpubliahad F~Bu?.~B. 
Thue, the 6-4 TXPS-pretected deriucative of&could be glucosylated seXecr&vely at the 2- 
bydmqz function, A&Ifc fsommiz&tLcm of the diailoxana praup afforded a 3-O IXPli de- 
rivative ha?z 
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