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Abstract: The now1 myo-inositol X,4,5-trisphos hate receptor a 
P myo-inositol 1,4,5-t&phosphate and scyh-inosito fat 1.2,~trisphosp 

onists, 2-$uoto_2_dear)lr- 
e, nvre synthesised m 

racemic jbnn from suitably prvtected inositol precwsors. 

D-myo-inositol 1,4,5-trisphokphate [(l), Figure] is a second messerlger which releases Ca*+ from 

intracellular stone&* via an isolated~, cloned4 and sequenced5 receptor which when reconstituted, mediatea 

Ca*+ release in response to In8(1,4,5)P, 6. A major challenge is now the eludication of the structural basis 

for interaction of Ins(1,4,5)P, with its receptor and the mtilic enzymes, Iris(1,4,5)P, 3-kinase and 5- 

phosphatase, and the tional chemical design of agonists, antagonists and enzyme inhibitors. Recent 

progress in inositol phosphate chemistry’J and molecular recognition has been reviewed9. 

(1) A-OH, B=H 
(2) A-H, B-F 

(3) A-B-F 

(4) A - F, B - H 

(5) A-Y B-OH 

Ring- and phosphate-modiw analogues have been synthesiz&~*. Isosterlc replacement of a 

hydroxyl groip with flume has led to fluorinakd nryo-iaositol a&ogueslQl’, derivatives**, inositol 

phosphate analogues‘~a and lipids including 2-fluoro-2-deoxy-1-phosphatidyl-scrlfo-in and 3-fluoro- 

3-deoxyphosphatidylinositolw. D-3-fluoro-3deoxy-myo-inositol inhibits cell growth13 and 5kor+5deoxy- 

myo-inositol is incorporated into phospholipid by PtdIns syntha#, although 5,5diflum5deoxy-w& 

inositol is a much poorer substratel5. We reported the synthwis~ and biological evaluation of the 

fluorinated inositol phosphate analogues, 2-fluoK+2deoxy-scyllo-inositol 1,4,5+rlsphosphate (2)=, 2,2- 

difluoro-2-deoxy-Ins(1,4,5)P, (3)n and 3-fluoro-3deoxy Ins(1,4,5)P,29 with the Ca*+-releasing receptor 
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* 

H 
II 

n 10 
I 

!3dwlw Reqwus and co*ns i, (CF+SO&O (J.75 eqtiv.) - pykhe-CH&l~, 
OY!; ii, cesium acetate (1.5 equiv.) - DMF; hi, I&OH-l M He1 (5:1, v/v), reflux; iv, 

(5:1, v/v), xeflux; v, (a) @nO)$‘Nl%$ p’cquiv.) - tetrazole (12 equiv.) 
(b) BuQOH (70% in ho); vi, Na-liq. NH3; vii, BuQOK-DMSO, 50°C; viii, 

All compounds are racemic. 



and enzymes 5-phosphamm 

kinase and 5-pho@ata#. 

and J-kinase. L2,2difluoro-2deoxy-Ins(l,4,5)P, is a potent inhibitor of 3- 

While the value of fluorinated derivatives of Ins(1,4,5)P, has clearly been dawmstrpted, it has not 

yet proved possible to synthesise what is arguably the most @ortaM 2-@xhmted I&1,4,5)Pr ana@ue, 2- 
fluoro-2deoxy Ins(l,4,5)P, (4), which possemm an axial 2-fluorine atom. An attempt was made to 

synthesise the amesponding fluorinatal Iirs(l,3,4)P3 anal-, but was unsuccessful as a result of 
decomposition of the intermediate during deblocking. Fluorination of a protected m&?-inoshol pmcumor in 
an approach to, (4) gave uneu&xcMly the product of retention of configuration19. We now report the 
succes&l synthesis of (4) and a related novel ar&ogue scy~mositol 1,2,4-ui@o@Me (ST’, where the 

unique axial hydroxyl group of (1) has been inverted. 
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l-O-AUyl-3,6di-~~l~,5-~-~~~e rr@nositol (6)” (Scheme) was converted to the 
corresponding triflate (7)33 (yield ~qmintitative by tic, compound not isolated) and the 2position was inverted 

by reaction of (7) with cesium acetate to give (8) (yield 91%). The isopropylidene group of (8) was 

removed with acid and the acetate (9) saponified to yield the trio1 (10) (yields 83% and 87%) reqectively). 

Phosphitylation of (10) with N,Ndiisopropyldibenzyl phosphoramidite-tetrazoleY followed by oxidation of 

the resulting trisphosphite gave the fully protected &phosphate (12) (yield 58%). Tmatment of (12) with 

sodium in liquid ammonia removed all protecting groups including the ally1 grotq?’ to give trisphospham 

0, which was purified by ion-exchange chromatography on Q Sephadex Fast Flow using a gradient of 

triethylammonium bica&nate as eluant (yield 91%). 

In order to synthesist (4), acetate (8) was saponified and the ‘ally1 group isomerised36 to give (13) 

(yields 85 96 and 95%), which was converted to the cormspondmg triflam (14). Inversion of uMgu&on at 
C-2 by displacement of Mate using tetrabutylammonium fluoride gave (15) (yield 69%). observation of 

3J”P = 29.5 Hz in the NMR spectrum of (15) confirmed the assignment of an u&al 2-fluorine atom. 

Removal of the isopropylidene and prop-l-enyl group generated trio1 (16) (yield 69%). PhospharyIation of 

(16) (yield 76%) and deblocking of the protected trisphosphate (17) as above gave (4) (yield 41%) which 

was purified by ion-exchange chromatography37. 

Racemic (4) and (5) bound to the Ins(1,4,5)P3 receptor with high affinity and wem caZ+-mobilishg 

agonists with potencies very similar to Ins(1,4,5)P3 itself) *. These compounds will be useful in exploring 
structure-activity relationships and molecular recognition at Ins(l,4,5)P3 binding proteins. Biological results 

will be reported elsewhere. 
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9.5, c-6-H), 4.06 (1 ?a 
(270 MHz; DzO) 3.86 (1 H, ddd, J 28.5, 9.9, 2.0, C-3-H), 3.90 (1 H, t, J 

q, J 9.2, C-4(5)-H), 4.14 (ddt, J 27.5, 8.4, 1.7, C-l-H), 4.29 (1 H, q, J 
9.2, C-5(4)-H), 5.10 (l’H, dt, J 51.8, 1.5, C-2-H); a, (36 MHz) 1.96 (1 P, J lO.l), 1.56 (1 P, J 
6.7), 0.37 (1 P, J 10.1). 
Compounds were evaluated in competitive receptor binding assays against PHJ-Ins(l,4,5)P, and as 

omsts in 45Ca2+ release assays in permeabiised SH-SYSY neuroblastoma cells; see references 22, 
!zk 

.C., 

‘90, 
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