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Abstract: Coupling of 1,2-diradyl-sn-glycerol 5 with the novel inositol H-phosphonate derivative,
6-0O-benzyl-2,3:4,5- d1 O-isopropylidene-myo-inositol H-phosphonate (3), gave fluorescent analogs
of phosphatidylinositol (PtdIns, 1) and PtdIns(4,5)-bisphosphate (PtdIns(4,5)P,, 2). Unlike the
corresponding phosphoramidate, 3 was stable at -20 °C for several months, making it a useful

intermediate for the synthesis of myo-inositol phospholipids. © 1998 Elsevier Science Lid. All rights reserved.

pro
application of the H-phosphonate methodology, which is based on the PCl,/imidazole/triethylamine system
and is used widely in nucleic acid chemistry,” to the preparation of inositide phospholipids has not been
demonstrated. We report here a convenient and rapid route to fluorescent phosphatidylinositols 1 and 2.
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pathways, avoiding the generation of hazardous waste products. To enhance the stability of 1 and 2, we

inserted an ether linkage at the sn-1 position of the glycerol backbone, and to render these compounds cell

permeant we placed a short-chain ester at the sn-2 mmhnn
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As outlined in Scheme 1, the fluorescent diradyl glycerol 5 was obtained by using 4-methoxyphenyl-

sn-glycerol’ 6 as a starting material. Monoalkylation of diol 6 via a di-n-butylstannylene derivative with 4
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in 75% yield. 1-O-(w-Bromododecyl)-3-O-(4’-methoxyphenyl)-sn-glycerol 7 was easily separated from its 2-

0-(12’-bromododecyl) regioisomer, which was obtained in 25% yield, by column chromatography. Since
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resulted in a yield of only 25%, we converted alcohol 7 to acetate 9, and then removed the aryl ether wit
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CAN, affording 10 in 86% yield. Basic methanolysis of the acetate group gave 8 in 80% yield. After diol 8
o

was protected with 2,2-dimethoxypropane, the 2-naphthyl group was introdi

reaction of bromide 11 with pre-formed 2-naphthoxide ion in DMF at 1t, affording 12 in 83% yield. Acid
hydrolysis of acetonide 12 (p-TsOH, CH,Cl,) gave diol 13, which reacted with ters-butyldimethylsilyl

{TBDMS) chloride in DMF in a regioselective manner to give 3-O-silyl ether 14 as the major product.
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/lation with caproic anhydride in pyridine/CH,Cl, in
hydrolysis of silyl ether 15 (10% aq. HCl, EtOH, rt, 1 h), gave 5 without acyl migration, as judged by the '
NMR signal of the sn-2 proton (CDCl,, 8 4.98 (m, 1H)).

r-h

he presence o

o)

Scheme 1: Synthesis of 1-0-(12’-(2"’-naphthyldodecyl))-2-caproyl-sn-glycerol (5)
/

OR, OR, ~—f—o
4+MeOCHO A _OR1 B, po -~ __OCH)Br L. 0\/?\/0((:}1,),2&
‘r—G:R1“R2=H Iv_“) Ry=Ac,R;=H 11
“r__1:Rl=(CH2)¥2&-R2=H —» 8:R;=R3=H

‘—b 9: Rl = (CHz)QBr, Rz = AC

5:R;=C(0)CsH;;, R3=H

(1) (a) di-n-butyltin oxide, MeOH; (b) CsF, 1,12-dibromododecane, DMF, 75%; (ii) Ac,0, DMAP, py, 90%; (iii) CAN,

MeCN:H,O (3:1), 86%; (iv) K,CO;, MeOH, 80%; (v) 2,2-dimethoxypropane, p-TsOH, 100%; (vi) 2-naphthol, K,CO,,

DMTF, 83%; (vii) p-TsOH, CH,Cl,, 82%; (viii) TBDMSCI, imidazole, DMF, ri, 86%; (ix) caproic anhydride, DMAP,
4 100%: (x) 10% aa. HCL EtOH. rt. 1 h. 96%.
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The key differentially protected myo-D-inositol derivative (-)-6-O-benzyl-2,3:4,5-di-O-isopropylidene-
myo-inositol (4)* is easily converted into the corresponding H-phosphonate 3 with PCl, and imidazole in the
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dimethyl-2-oxo-2-chloro-1,3,2-dioxophosphorinane (NPCI)’ and coupling with fluorescent diradyl-sn-glycerol

5 gave phosphite diester 16 in 85% yield. Oxidation of 16 to 17, then deprotection of the acetal and benzyl

=

groups, gave 1, which was purified by chromatograph boxymethyl cellulose (CM52) column (elution

oups, gave 1, which w ifi

with a CHCl,/MeOH gradient).6
H-Phosphonate 16 was also converted into PtdIns(4,5)P, analog 2, as outlined in Scheme 3. Selective

deprotection* of the trans-isopropylidene group of 16 afforded diol 18, which on reaction with dibenzyl N,N-
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Scheme 2+ Qunthecie of flnareccent PtdIng analao 1
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(1) (a) PCl,, imidazole, EgN, -15 °C, 80 min; (b) Et,NH" HCOy, 67% overall; (ii) 5, NPCI (1.08 equiv), py, 15 min, rt;
(1i1) I, (2 equiv), py/H,0 (98:2), 5 min, rt, 85%; (iv) (a) PPTS (0.5 equiv), ethylene glycol, CHCI,, reflux, 14 h; (b) 10%
Pd/C, H,, EtOH, 100%.

Ihoavaseridats and 1LV dntenaala

Aiionmeanmerlnhacm Fallaes-nd PR cife: mwidat:
ULIDUPIVP YiIpLIUspLIVI allliugic a4l 177-oUasvig, IOLIOWEQ vy .wfu UAlUC

corresponding 4,5-bis-dibenzyl phosphate 19 in 80% yield (Scheme 3).

Scheme 3: Synthesis of fluorescent phosphatidylinositol 4,5-bis-phosphate analog 2
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L. 20: X=0H
(1) PPTS, ethylene glycol, CH,Cl,, 67%,; (ii) (a) (BnO),PN(Pr-i),, (3 equ 1v), 1H-tetrazole (5.9 equiv), 1t, 2 h, CH,Cl,;

AN OF & QNO/ . £ T 1 1 o N I MY F0Q. an a i e s e <V an
{b) mCPBA, -40 °C to rt, 80%; (ii1) I, (1.1 equiv), py/H,O (98:2), t, 20 mm, 88%; (iv) 0.1 M HCl, CH,Cl,, 55%; (v)
te orc

10% Pd/C, H,, EtOH/H,0 (4:1), 24 h, 83% (see footnote 8
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Surprisingly, the H-phosphonate group was not oxidized under these conditions.” A second oxidation
with I/water/pyridine was required to obtain phosphodiester 20.™ Acid hydrolysis (0.1 M HCl, CH,Cl,) of
the remaining isopropylidene group in 20 and catalytic hydrogenolysis of the benzyl functions® gave the final
product 2.° HPLC analysis'® showed similar elution profiles for 2 and for a radiolabeled PtdIns(4,5)P,."

In conclusion, fluorescent PtdIns derivatives have been prepared using stable H-phosphonate 3 as an

intermediate. The fluorophore was inserted via an ether linkage at the end of the sn-1 chain of the diradyl

glycerol moiety by displacement of Br” from w-bromoalkyl ether 11 using f-naphthoxide ion in DMF.
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