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Abstract: D-(-)-Quinic acid was appropriately protected to permit the
phosphorylation of the three vicinal hydroxyl groups. Final deprotection
lead to tris(phosphates) possessing the same configuration as the parent
a-trinositol and an arm suitable for the attachement of a photoactivable
group.

a-Trinositol, (D-myo-inositol-1,2,6-tris(phosphate)) 1 possesses anti-
inflammatory and analgesic properties.’> This optically active
compound is obtained in large quantities from phytic acid, a meso
compound, by fermentation with baker’s yeast.3 The mechanisms of its
biological actions remain unknown. However, they are different from
those of myo-inositol 1,4,5-tris(phosphate), the well-known second
messenger. For this reason, it seemed to us useful to prepare affinity
probes to label the o-trinositol binding sites. These binding sites seem to
tolerate relatively large functional variations. Thus, structure-activity
relationships around e-trinositol have shown that, to some extent, the
introduction of an additional polar group was not detrimental to the
activity. Recently, Prestwich has published the synthesis of myo-inositol
1,2,5,6-tetrakis(phosphate) substituted by a photoaffinity label at he
phosphate in position 5.5 Removal of unphosphorylated hydroxyl
groups do not dramatically reduced the activities.? Changes of the
relative orientations of the hydroxyl groups, led to chiro or epi inositol
derivatives equipotent with o-trinositol (unpublished). Modifications of
the a-trinositol backbone leading to carbohydrate and deoxy
carbohydrates analogues;6'9 isosteric changes on the phosphate
moieties, gave products as active as the parent compound.'®!! Taking
these large tolerances into account, quinic acid derivatives could be
molecules of choice to label the binding sites of a-trinositol.
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As part of this work we would like to report here the synthesis of D-1-
carbamoyl-2,6-dideoxy-epi-inositol 3,4,5-tris(phosphate) 2 and D-
quinic acid 3,4,5-tris(phosphate) 3. The amide or acid group of these a-
trinositol mimics are suitable for the attachement of the labelling
moieties.

The synthesis of the carbamoyl derivative 2 is shown in Scheme 1.

Quinic acid 4, which can be considered as 1-carboxy-2,6-dideoxy-epi-
inositol, was first treated with cyclohexanone in the presence of
orthophosphoric acid according to the procedure of Mercier et al 12
modified by Shing et al. 13 This led to compound 5 with the concomitant
formation of a y-butyrolactone and an acetal using the vicinal cis diol in
position 3 and 4. The last hydroxyl group was then protected as benzyl
ether giving the totally protected compound 6.14 Opening of the lactone
by means of liquid ammonia formed the amide 7,13 and hydrolysis of
the acetal protective group furnished the triol 8. Compound 8 was
phosphorylated in a two-step one-pot procedure using 3-(diethylamino)-
2,4,3-benzodioxaphosphepane, in the presence of 1H-tetrazole, which
gave an intermediate tris(phosphite), which was oxidized in situ into
tris(phosphate) 9 by means of mCPBA 1618 The protected phosphate
was totally deprotected by simple hydrogenolysis in the presence of
palladium on charcoal to give the expected 1-carbamoyl-2,6-dideoxy-
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Scheme 1: Synthesis of 1-carbamoyl-2,6-dideoxy-epi-inositol 3,4,5-tris(phosphate) 2: a) cyclohexanone (3eq), H,PO, cat, reflux, 45min, 87%, b) NaH (2eq),
BnBr (1.5eq), DMF, RT, 15h, 58%, c) liquid NH,, THF, reflux, 6h, then evaporation overnight, 93%, d) MeOH, HC], 1N, reflux, 1h, 99%, e)
3-diethylamino-2,4,3-benzodioxaphosphepane, tetrazole, THF, -78°C, 1h, then RT, 6h, then mCPBA, CH,Cl,, -78°C, 15 min, then, RT, 1h,
62%, ) H,, (5 atm), Pd/C (10%),CH,Cl,, MeOH, H,0, RT, 20h, 95%.

Scheme 1
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Scheme 2: Synthesis of quinic acid 3,4,5-tris(phosphate) 3. a) CHB(OH), (leq) , CH,, reflux, 2¢h, mp 145°C,99%, b) NaH (6eq), tetrabenzyl
pyrophosphate (5 eq), THF, 0°C, 1h; RT, 12h, 37%, c) H, (1 atm), Pd/C (10%), CH,Cl,, MeOH, H,0, 16h

Scheme 2

epi-inositol 3,4,5-tris(phosphate) 2. The final product was crystallized
as its cyclohexylammonium salt. !

The preparation of the corresponding acid 3 is shown in Scheme 2.
Quinic acid 4, treated with phenylboronic acid,?® gave the borate 10 in
quantitative yield. Phosphorylation could not be accomplished using the
phosphite approach due to the instability of the borate group in these
conditions; thus, the tris(alkoxide) of 10 was reacted with tetrabenzyl
pyrophosphate?!-22 leading to the protected compound 11.
Hydrogenolysis of 11 in the presence of palladium on charcoal
furnished the quinic acid 3,4,5-tris(phosphate) 3% which was purified

by ion exchange chrornatography.24

The compounds 2 and 3 possess the same tris(phosphate) configuration
as the parent a-trinositol 1. The amide and the acid function offer the
possibility of introducing new substituents, particularly, they permit the
introduction of photoactivatable groups which could be useful to
characterize the binding site of a-trinositol.

References and Notes

1.  Claxson, A.; Morris, C.; Blake, D.; Siren, M.; Halliwell, B.;
Gustafsson, T.; Lofkvist, B.; Bergelin, . Agents Actions; 1990; 29;
68.

2. Wahlestedt, C.; Reis, D.J.; Yoo, H.; Adamsson, A.; Edvinsson, L.
Neurosci. Lett. 1992; 143; 123.

3. Sirén, M. EPO 179440. 1986.
Berridge, M.LIrvine, R.F. Nature; 1984; 312; 315.

5. Chaudhary, A.; Dorman, G.; Prestwich, G.D. Tetrahedron Lett.
1994, 35; 7521.

6.  Ballereau, S.; Rehnberg, N.; Spiess, B.; Gigg, J.; Gigg, R.;
Schlewer, G. Eur. J. Med. Chem. 1997, in press.

7.  Regeling, H.; Zwanburg, B.; Chittenden, G.J.F.; Rehnberg, N.
Carbohydr. Res. 1993; 244; 187.

Malmberg, M.Rehnberg, N. Tetrahedron Lett. 1995; 36; 8879.
Malmberg, M.Rehnberg, N. Synlert. 1996; 361.

10. Salamonsky, G.; Rehnberg, N.; Krawiecka, B.;: Michalski, J.
Tetrahedron Lett. 1997, 38; 647.

11. Malmberg, M.Rehnberg, N. J. Carbohydr. Chem. 1997; 16; in
press.

12.  Mercier, D.; Leboul, J.; Cléophax, J.; Gero, S.D. Carbohydr. Res.
1971; 20, 299.

13.  Shing, T.K.M.,, Tai, VW.E. J. Chem. Soc. ,Perkin Trans. 1; 1994;
2017.

14. Compound 6: mp: 136 °C.[a]% : +2.240.1 (c: 0.0198, CHCl3).
Analysis calculated for C,oH,405: C 69.75, H 7.02; found: C
69.52, H 6.85. 'H-NMR (CDCly): & 7.45-720 (m, 5H,
(CH,C¢Hs); 4.73 (dd, J=4.7 Hz, J=2.6 Hz, 1H, H,); 413 (AB,
JAp=11.0 Hz, A8=0.08, 2H, -CH,C¢H5); 4.55 (dt, J=7.3 Hz, J=3.3
Hz, 1H, Hs); 4.33 (dd, J=6.2 Hz, J=2.5 Hz, 1H, Hj3); 2.6-2.4 (m,
3H); 2.28 (dd, J=15.0 Hz, J=3.3 Hz, 1H); 1.8-1.3 (m, 10H,

15. Compound 7: mp: 127 "C.[OL]ZD2 1 -29.6£0.1 (c: 0.0059, CHCl,).
Analysis calculated for Co,oH,7NOs: C 66.46, H 7.53, N 3.88;
found: C 66.41, H 7.78, N 3.85. 'H-NMR (CDCl3): § 7.5-7.2 (m,
SH, -CH,C¢Hs); 6.67 and 5.68 (2 broad s, 2H, NH,); 4.55 (AB,
JAp=11.0 Hz, A8=0.18, 2H, -CH,C¢Hs); 4.5-4.4 (m, 1H, Hs); 4.2-
4.0 (m, 2H, H3, Hy); 3.79 (d, J=3.6 Hz, 1H, OH); 2.5-1.9 (m, 4H,
Hza, H2b’ H6a’ H6b); 19-13 (m, 1OH, C6H10).

16. Perich, J.W.; Johns, R.B. Tetrahedron Lett. 1987, 28; 101.

17. Watanabe, Y.; Komoda, Y.; Ebisuya, K.; Ozaki, S. Tetrahedron
Lert. 1990; 31; 255.

18. Compound 9:[0(]2]32 : -34.7+0.5 (c: 0.018 CHCly). FAB*: m/z 828
(MH*, 100); 628 (37); 429 (11); 200 (34). '"H-NMR (CDCl3): 8
7.4-7.0 (m, 17TH, -CH,-CgH5 and (-CH,-CgH,-CH,-)3); 6.63 and
5.72 (2s, 2H, -CONH,); 5.6-4.5 (m , 17TH, -CH,-CcHs (-CH,»-
CeH4-CH,-)3 H3,HH); 3.0-2.9 (m, 1H); 2.7-2.6 (m, 1H); 2.4-2.3
(m , 2H). 3'P-NMR (CDCl3): -0.62, -0.90, -1.64.

19. Compound 2 after ion exchange chromatography24 . ES” (M®
425): m/z: 430 (425+5H%), 452 (425+4H*+Na*), 468
(425+4HT+K1Y, 474 (425+3H +2Na*)".

20. Flores-Parra, A.; Paredes-Tepox, C.; Joseph-Nathan, C;
Contreras, R. Tetrahedron;, 1990; 46, 4137.

21. Kozikowski, A.P.; Ognyanov, V.I.; Fauq, A.H.; Nahorski, S.R;;
Wilcox, R.A. J. Am. Chem. Soc. 1993; 115; 4429.

22. Ozaki, S.; Watanabe, Y.; Ogasawara, T.; Kondo, Y.; Shiotani, N.;
Nishii, H.; Matsuki, T. Tetrahedron Lett. 1986; 27; 3157.

23. Characterized by HPLC and phosphorus atomic absorption.
24. Goldschmidt, B. Carbohydr. Res. 1990; 209; 105.

Downloaded by: Collections and Technical Services Department. Copyrighted material.



	k˛9Žt@⁄øP*O:
	l—ÃŸ�]


