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Synthesis of New Aminocyditols as Potent Enzymatic Inhibitors 
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-:TllcsynuK.auofnew eu&-sacdlad&ahaviItgaltauyticalnittomoictyorlmsziridhte~ 
arc report& starting fmm m&y p” a-D-giucopyranosidc. To &cc the hydrophilic I lipophilic balance. 
p.~~&saFcharidts 9 and 10 w= linLod with a glycasyl daivativc. 

Among natural inhibitors of glycosidases l, cyclitol epoxides 2 and aminocyclitols 3 were synthesized 

starting from carbohydrate derivatives 4 or endo-adduct of furan and acrylic acid 5. As part of a program to 

8ynthesize potential enzyme inhibitors 6, we were concerned with the prepolI;ltion of new aminocyclitol8. 

To obtain the carbocyclic skeleton, methyl-a-D-glucopyranoside was transformed in three steps into 3. 

Methyl-a-D-glucopyrananoside was chlorinated at the primary carbon with mesyl chloride in DMF, at 65°C. 

Then, both hydrogen chloride elimination and protection of the secondary hydroxy groups with benzyl bromide 

were carried out in the prekence of sodium hydride in excess, to afford 1 in 47 96 yield. During this one pot 

reaction, methyl 3,6 anhydrc+2,4-di-O-benzyl-a-D-glucopyranoside is obtain in 18% yield 7. Treated with 

HgCl2(1.25 eq., acetone-water Zl, 7oOC ), 1 led to pseudo-saccharide 2, by the classical Ferrier transposition 8, 

in 80% yield. Dehydration of 2 with mesyl chloride ( 14 eq. ) and 4-WV-dimethylaminopyridine ( 0.1 eq. ) in 

pyridine. resulted in 85% yield of cyclohexenone derivative 3. Epoxidation of 3 with t-butyl hydqeroxide (70% 

in dichloromethane) occurred stereospecifically from the less hindered side. to give the epoxy ketone 49. 

Olefination of 4 with triphenylphosphonium methylide (1.5 eq., THF. 0°C to r.t.) afforded 5 (62%). Dihorane, 

generated in situ. reacted with 5 in THF, then the organoborane was converted into the epoxy alcohot 6 which 

was acetylated into 7. A coupling constant of 7.4 Hz for J5.6 involves a C-SJJ-6 anti methyne configuration. 

Nucleophilic ring opening of 7 by sodium azide ( 3.5 eq. ,2- methoxyetbanol / water 8 / 2 ) in the presence of 

ammonium chloride ( 3.5 eq. ) yielded two azido isomers resulting from nucleophilic attack at C-2 (70%) and 

C-l (20%). The 1H nmr spectrum of the former shows a truns e.c coupling constant .I12 = 3.4 Hz and a cis u,e 

coupling constant hi = 2.5 Hz, resulting from an inversion of configuration at the C-2. Mesylation of the free 

hydroxy group of the azido isomers, followed by reduction with lithium aluminium hydride ( 0.7 eq.. Etfl, r.t ) 

gave, after acetylation, the aziridine 8 in 48 % overall yield . 
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Hb 1 bBn 2 bBn 

7 R=Ac 

i) M&l, Dh4F. 65’C ii) NaH. BnBr. DMF, 50°C iii) HgCl2. acetone-water. tdlux iv) MsCI. DMAP. pyridine ; 
v) tBuOOH , tritm. B, CH~C12. R.T. vi) ll@CH$r , nBuLi. THF. R.T. vii) B& , THF viii) HzOz . OH 
ix) Ac20 / pyridine x) NaN3. NH&I, 16h reflux xi) M&I. pyndine xii) LiAIH+ E$O xiii) AczO, pyridine 

To introduce au amino group in the altylic position, as in valienamine ‘95 was treated with sodium azide t 

ammonium chloride ( 3.5 / 3.5 eq.). A mixture of three azido derivatives 9,10 and 11 was obtained in 41.38 and 

19 96 yield respectiveiy. Reduction of the azido derivative 9 with Iithium ~u~~~ hydride, ( 0.7 eq. ) followed 

by mation. led to 12 in 70 % yield. Similar treatment off 10 in 13, in 65 % yield. 

i) NaN3. NIL&Cl ii) LiA& iii) A%0 I pyridine 

To enhance the hydrophilic I lipophilic balance of 33-(3.5/4,6)-1-acetamidomethyl-4,S,6-tri-O-benzyi- l- 

ene-cyclohexane-3,4,5,6-tetrol 12 and 2R(2,4,6/3~-2-aid~,~,~~-O-~~yl-l-methylenecyclohe~e- 

3,4,5,6-tetrol 13. we have coupled 9 and 10 with a glycosyl derivative. The coupling of azido derivatives with 

2,3,4,btetm-l)-acetyl-a-D-glucopyranosyl bromide ( 3 eq.) was carried out by nucleophilic displacement in the 

presence of silver trifluoromethanesulphonate (AgOTf, 3 eq.) and 1,1,3,3-tetramethylurea (TMU. 3 eq.) in 

dichloromethane ( -30°C to r.t.) 11. The #&ereoselective glycosylation of 9 ( Jtg* = 7.8 Hz) led to thepseudo- 

disaccharide 14 in 44 % yield, accompanied with 30 % of 9 acetylated on the ailylic hydroxy group by trans- 

~~~~~tion with the peracetyiated sugar_ Analogous treatment applied to 10 afforded the ~~~i~~de 

16 in 88 % yield. The anomeric hydrogen signal in the fH mur spectrum of 16 being masked, the anomeric 

configuration of this product was deduced indirectly. A very slow rearrangement of 16 into 14 at room 

temperature, invotving an allylic azido group migration, was observed and allowed us to confirm a @- 

confIguration. Reduction of both 14 and 16 by LiAI&, followed by acetylation, led to 15 and 17 in 63% and 60 

% yield respectively 12. 
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AC0 

i) AsOT~, Th4U. CI-I$I, ii) LiAII-I., , &O iii) Ati0 I pyridine 

Biological assays in vitro of 12 and 13 have shown interesting inhibitor activity on chitin synthase. In in 

viva assays, they have an insect antifeedant activity. Assays of 15 and 17 are in progress. 
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RMN c (3aolu& CDCI3~ : 

8 2.70 ( d, J1,2 =5.5Hz, H-l ), 2.75 ( dd, 523 = 3.4Hz. H-2 ), 3.75 ( dd, J3.4 = 6l-h H-3 ), 3.sB ( dd, J4+5 = 103l.k H-4 ), 

3.43 (dd, 55.6 = 7.9Hz.H~5 ).2.8Q (dd, 56.7 =102H.z, H-6 ). 4.25 ( t, 57,~ = 10.2Hz. H-7 ), 4.55 ( dd,Ja;r = 3.7Hz. H-7’ ), 

4.7 to 5.2 ( 6H, C&F% ), 7.2 to 7.4 ( 15H. 3 C& ), 2.0 (3H, C&CO ), 2.1 ( 3H. C&&NO) 

12 5.55 ( 8. H-2 ), 4.25 f t, J3.4 = 6.4Hz. H-3 j. 3.5 ( t. 43 2~ 9.SEk H4 ) 3.75 ( dd. H-5 ), 4.15 ( d, J5,6 = 6.8Hz. H-6 ). 

3.9 (dd.fi.7 = 14.5Hz. J7&~=6.9H&H-7 ),3.65(dd,J7’~1~~=3.6Hz.H-T)3.65( m.N&k; 1.753H.s. q&#ZNO). 

4.55 to 4.9 ( 6H. C&Ph 1.7.2 to 7.3 ( 15H. 3 CjH5 ), 2.55 ( 1H. a. OH) 

13 4.42 ( t, J23 = 8.3H2, H-2 ) 3.36, (t, H-3 ), 3.6 ( t. 8.4 t 4,s = 8.3Hz , H-4 ) 3.51 (t, H-5 ). 4.05 ( d. 5,6 = 83Hz 

H-6 ), 5.15 ( 8. H-7 ) 5.35 ( 8, H-7’ ). 632 ( d, &H,I =8.JHz, m ), 4.55 to 5.0 ( 6H, Cj&F’h ), 7.25 to 7.35 ( 15H, 

3 C&j ). 2.0 (3H. -0 ), 4.5 to 5.0 (8, Oa) 

15 5.51 ( s, H-Z ). 4.43 ( d, J3,4 = ~&HZ, H-3 ), 3.55 to 3.75 ( 4H. H-4, H-5, H-5’. H-7’ ), 4.15 ( d, J56 =5.4&, H-6 ) 3.9 

( ddd. 37,~ =14.5Hs f7,m = 6.9% H-7 ). 4.68 ( d, 11’2 = 7.%X% H-l’ ). 4.95 ( t. H-2’ ), 5.15 ( t. J2’3’ = J3’,4’ = 9.6Hz. 

H-3’ ), 5.tO ( t, J4p4’~’ = 9.6Hz. H-4’ ), 4.20 ( dd, J5’6’ = 3JEI2, Jg’.6” = I2.3Hz, H-6’ ). 4.0 ( dd, J5*,61* = 1.9Hz, H-6” ), 5.50 

(at, N&). 4.6 to 5.0 ( 6H, C&Ph ), 7.2 to 7.4 ( 15H. 3 C& ). 1.9 to 2.1 ( 15H. C&CO0 et mCN0) 

17 4.50 ( t, J23 = 7X-k H-2 ), 3.70 ( t. H-3 ). 3.60 ( t, J3.4 = 7.6Hz. H-4 ). 3.55 ( t, 4,s = 55.6 = 7.SHz. H-5). 4.0 ( d. 

H-6 ), 5.3 ( s , H-7 ). 5.1 ( 8. H-7’ ), 4.95, ( W, H-l’, H-2’ ) S.lS ( m, J2*3* = J3*,4f = 9.4Hz ). 5.0 (t, @T = 9.4H2, H-4’ )* 

3.65 ( tn. H-S ) 4.15 ( dd, Jg’,6” = 12SH2, J6*5’ = 3.9Hz, H-6’ ), 4.0 ( dd, Js.6” =2.2HIz, H-6” ), 4.55 to 4.9 ( 6H, C&#‘i& 

7.2 to 7.3 ( 15H. 3 C&5 ). 6.18 ( d, JNH,,~ = 83H2, w ), 1.9 to 2.1( 15H. Cj&COO and C&CNOf. 
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