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Abetract: !Pottaa synthes4e oy the ?uzturcaazy ooourr4ry osraawe 

phosphoMoeStoI haa been twoompl(ehed vZa phoephZte-trteeter net?w& 

ceramide phot3phoiIloeitides are preeent in quite ooneide~ble 
quantities in wr plante, yea&, fungi’ r2 , mme baoterial oultures3 
and mutant yeasta4. Though their endo* funotion6 are not well 
understood, but they are believed to proteot plant tiesues from 
neorotio leeion and are supposed to be applioable a6 test for 
the diagnoeie of hietopl-sie2. Reoently etudiee of the 
ktpO~~tidOphOS@O~phoglyoan from 29~pMo8OllliX orus showed the PlWSeXlOe Of 

oeramide phoephoinoeitol 88 a oonetituent of thie oontplex struoture5. 
Inoeitol phoephoephingolipida isolated from natural 8ouroes oontain 

oaramide and a wo-inositol part oonneoted by a phoephodieeter bond 
between l-positioned hydroxyle from both w>ieties. !Vhe oeramide 
oomponent a~ a rule ha6 a 4-hydroxyeiphi etruoture N-aoylated 
with hydroxy- or non-hydrow fatty aoibe. The inoeitol moiety generally 
oontaine one or more monoeaooharide reeidues attaohed at 2-OH or 6-oH 
of the nlvo-inosito1 oyole’ s2. 

There ha6 been quite a number of etudiee dealing with different 
eynthetio approaohee to major speoiee inoeitol oontaining OOmpOunde 

suoh 88 phoephatidylinositole and their analog18’~. Lately more reports 
appeared mentioning Bynthesis of wo-inoeitol phoepholipid analogs8’g. 
phosphothione derivativee of phoephatidylino’eitole inoluded’“. As to 
0eramid.e phosphoinoeitidee, no 0onmMioat ion0 appeared in the 
literature reporting the eyntheeie of these type wo-inoaitol lipid8. 

!l!he aim of this work’-6 to show that it is possible to synthesize 
oompound8 of this series beginning with the simpleet one, oeramide 

3539 



3540 

phoephoinositol. Our main purpose wan to deviEe 8 eynthetio route 

giving good yield8 of the target aompound~ and emall loseea or the 
raaotion oomponents, the latter being not easily available. 

To build up the phosphodiester struoture we ohose the highly 
erreotive phosphoramidite approaoh , earlier used r0r 
pho13phatidylinoeitole8~‘o and sphingophoepholipid6 syntheses 11 . The 

present method ‘~88 eeleoted to minimize problem6 arising rrom side 
reaotiont3, whioh have been observed in phosphoxylation or 
3-benzoyloeramidee by ohlorophosphates12. 

Thus the starting pm-3-benzoyloeramide’ 3 J_ (0.75 mnol 1 was 

oondansed with the biiunotional phosphitylating reagent 2-oyanoethyl 
N,N,N’,N*-tetraisopropylphoBphorodiamidite 7, (1.5 mw>l) in the presenoe 
of diieopropylanvnonium tetrazolide (0.5 uu101) in CH2C12 (5 ml) under 
the argon atmoephera. After a work up with water and ohromatographio 
purifioation (the eluting system buffered with triethylamine) we 
obtained phoephoramidite 2 (bp 148.10, 148.45 ppm14) with a 90-95% 
yield. Carefully dried (P205, high vaouo) phoephoramidite 1. (0.7 nvnol) 
was ooupled with 1 (3),2,4(6),5.6(4)-pantaaoetylmvo-Fnosito115 S (0.78 
mnol) in a (1:2) mixture 0r Cl&Cl2 -aoetonitrlle (6 ml) in the presenoe 
Of III-tetrazole (0.8 uvnol) under dry argon. Arter 15 min TLC haa shown 
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the amidite g to dieappear with simultaneous appearanoe or a new 
diaetereomerio produote mixture of lower mobility. Thie eras trieeter 2 
(8 142.63, 142.83. 143.22, 144.03 ppm) produoed with a 80-90% yield 88 
oa:oulated rr0m 31 P NH2 data. The further oxydation 0r 2 Cfb e4tt4 with 
tert-butylhydroperoxide afforded phoephotrieeter 5 (8p 0.49, 0.79, 1.10 
ppm). The removal of 2-oyanoethyl group was performed by treating with 
tert.-butylamine ror 30 min at 20°C. The etandard extraotive prooedure 
and eubeequent separation of the reaotion mixture by ohromatography 
gave phoephodieeter g (8p 1.72, 1.89 ppm16) with a total yield of 75% 
88 based on g. Finally, deproteotion or g with 0.1 ?A YeONa/HeOH 
rollowed by a washinS with water and ohromatographio purifioation on 
eilioa gel'gave the target oeramide phosphowo-inositol 5 (ap 1.44 
ppm) 88 white orystalei7 with a yield of 91%. 
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Oompound 2 (8 diaztereomerio mixture due to the preeenoe of a 

ohiral phosphorus atom); 'H NMR (200 MEz, CDC13), 8, ppm: 8.0-7.40 

(m, 5H, C6H5)r 6.12 (d, lH, NH), 5.27 (dd, lH, 3-CH), 4.45 (m, lH, 

2-CH), 3.83 (qrt, 2H, a-CH2), 3.71 (qrt, 2H, 1-CH2), 3.50 (m, 2H, 

u*-CH), 2.60 (t, 2H, /wX2). 2.22 (t, 2H. 3*-CH). 1.75 (m, 2H, 

4-CH2), 1.60 (m, 2H, 4*-(X2), 1.25 [m, 54H, (C%)13 and ((X2), 
1.10 (m, 12H, CH3), 0.90 (t, 6H, CH3 ohain). M.P. 6 

I, 
40.5-41.5 C. 

Anal. Calo. for C52H94 3 5 N 0 P: C '71.56, H 10.78, P 3.67: Found: 

C 71.51, H 10.65, P 3.64. 

S.J. Angyal and Y.E. T&e, J. Churn. 900.. 6949 (1965). 

Exaot interpretation or the 'H NMR speotra of oompoundz 5 and g is 

somewhat baffling, beoause many protons give overlapping multiplet 

eignals. as the oompoundz ayntheeized are diaetereomerio 

mixturee. Compound5: 'H NMR (200 MHz, CDC13-CD30D, 2:1), a, ppm: 

8.00-7.40 (m, 5H, C6H5)# 5.70 (2tr J 15 Hz, lH, 1-CH inositol), 

3.90 (m. 2H, I-CH2), 5.60-2.70 (several overlapping multipletz), 

1.80-2.05 (m, j5H. CH3 aoetyl), 1.50 (m, 4H, 4,4*-(X2), 1.10 [m, 

5dH. (m2)13 and (CH2),4Iq 0.80 (t, 6I1, (XI3 &i&u). M.P. 44--45'C. 

Anal. Calo. for C59H98017NP'Or5H20: C 62.52, H 8.80, P 2.73; Found: 

C 62.54, H 8.94, P 2.46. 

Compounds: 'H NMR (200 MHz, CDC13-CD30D-D20r 2:1:0.2), 8. ppm: the 

region of the proton signale from 3-CH of sphinganine 

(4.20-4.50) ie overlapped by the broad eignal from water moleoule6, 

3.84 (m. 2H, l-(X$), 3.50-2.20 ie a oomplex multiplet system, f2H, 

2-CH and signals from inoeitol protons, 1.85 (t, 2H. 3*-C%+), 1.20 

(m, 4H, 4,4*-(X2), 0.90 Cm, 54& (CH2),3 and (cH;!I141, 0.50 (t. 6H, 
CH3 ohain). Y.p. 155-16o'c. Anal. C&lo. for C4$84011NP'3H20: 

C 58.45, H 10.39, P 3.59; Found: C 58.86, H 10.20, P 3.20. 
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