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Abstract: Dowex 5OW-X8 was efficient catalyst for selective cleavage of terminal actonide including acid-sensitive 

multifunctional groups. A facile and economically synthesis of DMDP (2,5-dideoxy-2,5-imino-D-mannitoi) is described via 

selective hydrolysis and intran~ol~~ula~ nucleophiii amination. 

The selective derivatization in multifunctionalities of similar reactivity is an important step in synthetic 

methodology, especially, in carbohydrate and nucleoside. chemistry, The acetonide has been used extensively in 

carbohydrate chemistry to mask selectively the hydroxyls of the many different sugar.1 Although normal acidic 

catalysts such as HCl. HBr, TFA, AcOH have been acceptable reagents for selective hydrolysis primary- 

secondary hydroxy group of simple diactonide derivatives,1 owing to their strong acidity and free protons, they 

are still undesirable for its derivatives having acid-sensitive groups. We report specific removal of primary- 

secondary acetonide having acid-sensitive groups. 

R = acid-sensitive groups 

As shown Table 1, when acetonide derivatives containing BOC. Pf (9_phenylfluorenyl),2 Bz, CBZ, 

alkene, Ts and ester groups were exposed to 110 w/w% of Dowex 50W-X8 in 90% methanol, terminal acetonide 

group was selectively hydrolysized in excellent yields. The use of this condition for selective cleavage of 1,3- 
and 2,4-diacetonide has been quite successful too (Entry 10, 1 I). Ram tH and %-NMR (30Oh~IHz) and next 

steps, it is clear that indeed the terminal acetonide had been cleaved. Especially, it is notable that terminal 

acetonide of 3a (Entry 2) was removed without touching BOC group. which has similar reactivity under acidic 

conditions.3 This high selectivity is believed to be due to bounded protons and steric effect of heterogeneous 

catalyst (Dowex _SOW-X8). The procedure for hydrolysis is remarkably simple and mild_4 
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Tablel: Selective Cleavage of Terminal Acetmide Group 

Entry Subst&te Cataly st/rempa/ 
TiiJSalvent PmdWb Yield’ % 

1 

2 

5 

4 

5 

6 

7 

8 

9 

10 

11 

DowexJklays/ 
abs.MeOH 

3 67 

4a 

Dowex/25W9O%MeOH 4e 93 

3a 

3a 

3 

3 

-I 0 
/_ 

0 / 

6W 
30 

HQ/OOC/6h/Et@ 4a 17 

AcOH/12 h/b&OH, Hfld 4a 23 

Dowex/22h/ 
W6MeOH 

Dowexm 
95%MeOH 

Doweti25h/ 
90%Me0H 

DowexMON 
SO%MeOH 

OCH, 95 

4b. 

"OJ&++_ 

bTs 
4e 

o‘/o 0 

/++% 
HO OH 08z 

9 

OS0 0 

(J+JLW 
HO i)H &n 

11 

96 

57 

92 

97 

67 

92 

(a} rt excep where noted: (b) AU pmducts gave satisfactory ‘H aad 13C NMR data; 03 isolated field; (d) MeowH20,41 
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Aza anaioa;ue of ~~f~o~ DMDP, isolated from De&s ~ffj~c~,5 has been shown to be I potent 

*hlhibitor af viral glycoprotein processing 6 glucosidase. Since its initial isolation, several synthetic offotts have 

been developed to get this valuable compound economically from L-sorbose, D-glu~osc and D-manitol.7 Here 

we also report facile End effiticnt route to plqxire enzolti omkcally pure DMDP from ~~~~~~~~~ via 

!Blcctive ClGaVage of &m&ml m group- 

As out chi educt we C~CXBG rn~nn~~a~ 3c which has four stereocenters in the same absolute 

stereochemistry as required for C-2, C-3, C-4 and C-5 in 1. The mannonatc 3c was synthesized in easy steps 
Emm D-glucono-&ketone 3e as describe&ll The tuminal acebDnide group was selectively cleaved by tr&ment 

of ma~onatc 3c with I)ovvex 5OW-X8 resin @i+ form) in 90% methanal to give easily crystallized dioi 4c as 

the quit4 kty htem&ia& for the synthesis of ?he fi~xy~~ void @&eme 1). 

scheme 1 

OH 
2 3c lo 

Reqents: (a} ref. 8 fb) Dowex SOW-X8 ~+),90% me&and, rt (c) TBDMSCI, imidazol, DMF, 

0°C (d) M&l, THF, rt (e) tiAlI-I+ THF, O*C (f) i) Dowex 5OW-X8.95% methanol, reflux 
ii) sodium acetate, w methanol. 

The primary hydroxy group of 4c was selectively protecti with t-~~l~ylsilyl chltide followed by 

snesylation of corresponding silylate 5 with mesylchioride gave ester 6 in 88% yield from 4c. R&ction of the 

ester 6 with UA& gave &ohoI 7 in 91% yield. “l&e remaining acetonlde and ‘I’BS gmups were easily removed 

treatment of alcohol 7 with Dowex SOW in methanol. Subsequent hydrogenolsis of corresponding benzyl 

c&am&e. in ptxsence af ~~diurn on charcoal and sodium acetate removed the CBZ group and lad to dire& 

neu&ophiic amination to DMDP 1 in 78% yield, Its physical and spectral properties correlated well with 

previousiy reported data.5 

In sum we have reported improved selective hydrolysis of terminaI acetonide pup. We have also 

achieved efficient and chirospfx5fic synthesis of DMDP 1 in 60% over all yield from mannonate 3c. 

Ackamdedgments: We thank to professor Shin for the valuable discussion. 
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Physical ad specti data of the major products. 3~. [a]~m +19,80 (c 1.8 in CHCl3); 1H-NMR (XMI 

MHz, CDC13): 6 I,+ (3H, s), 1.33 (3H, s}, 1.35 (3H, s), 1.40 (3H, s), 3.35 (3H, s), X94-4.01 (3H, 

m), 4.13-4.19 (2H, 4). 5.56 (lH, dd, J 6.9 and 5.7), 5.12 (2H, d, J 4.2), 5.80 (lH, br s), 7.32 (5H, m, 

ArH); i3C-NhW 6’25.2, 26& 26,8, 27,2, 52.4, 56,5, 67,1, 67,8, 76.6, 78,8, 8O.& llO,l, 110,5, 

128.1, 128.2, 128.5, ‘136.2, 155.8, 170.2. 4c. mp 101-103oC: [a]# +46.40 (c 1.65 in CHC13); 1H- 

NMR ( 300 MHz,C 
J 

C13): 6 1.33 (3H, s), 1.35 (3H, s), 3-58-3.87 (3H, m), 3.79 (3H, s), 4.09 (lH, dd, 

J 7.8,7.6), 423 (lH, dd, J 7.8 and 3.0),4.68 (lH, m), 5.12 (2H, s), 6.0 (lH+ br s), 7.33 (SH, m); l3C- 

NMR: 6 26.7, 27.1 52.2, 56.3, 64.0, 67.3, 73.4, 77.5, 81.2, 110.4, 128.1, 128.3, 128.5, 136.0, 

156.3, 169+8. 5. [a]D 

: 

+23.50 (c 0.66 in CHC13); lH-NMR (300 MHz, ClX.13); 8 0.09 (6H, s, TBS), 

0.91 (9H, s, TElS), 1. 6 (3H, s, acctal), 1.35 (3H, s, acetal), 2.73 (lH, OH), 3.70 (2H, m), 3.77(3H, s, 

OCH3), 3.83 (lH, d , J 3, and 9.9), 4.02 (LH, dd, Y 7.5 and 7.8), 4.25 (lH, dd, J 4.5 and 7.8), 4.64 

(lH, m), 5.07 (2H, $, OCH2Ar) 5.36 (IH, NH), 7.33 (5H, m, ArH). 13C-NMR 6 -5-4, -5.4, 18.3, 

25.9, 26.9, 27.2, S214, 55.6, 64.2, 67.1, 73.3, 80.3, 110,2, 128.1, 128.5, 136,3, 1556, 170.2. 6. 

‘n CHC13); IH-NMR (300 MHz, CDCI3), d, 0.10 (6H, s>, 0.91 (9H, 6), 1.20 (3H, 

MS), 3.67 (3H, s, OcHj), 3.86 (IH, dd, J 5.1 and 11.1). 4.04 

(lH, dd, J 4 and 7), 4.48 (lH, dd, J 7 and 6.6), 4.69 (lH, m), 5.12 (2H, 

d), 7.34 (SH, m); NMR, d, -5.5, -5.4, 18.3, 25.8, 27.0, 27.1, 38.6, 52.5, 56.2, 62.4, 67.2, 75.7, 

79,1, 81.4, 110&g, 1 128.5, 136.2, 156.5, 169.6. 7, [u]D~~ +16.30 (c 0.45 in CHC13);,lH- 

13): 6, 0.09 (6H+ sj, 0.90 <9H, s), 1.23 (3H, s), 1.27 (3H, s), 2X?4 (lH, OH), 

3.05 (3H. s), 3.73 ( m}, 3,90 (2H, rn)_ 4.18 (lH, m), 4,25 [lH, m), 4.67 CIH:, m), 5.14 (2H, m), 

5.56 (lH, NH), 7.35 (5H, m); 13C-NMR 6, -5.5, -5.4, 18.3, 25.9, 27.1, 27,2, 3847, 54.5, 62.5, 67.0, 

136.5, 156. 


