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Coannunicat ion 

SYNTRESIS OF CHIRAL [Z.Z.l]CRYF'TAND INCORPORATING 

METHYL 4,6-~-[(S)-PBENYLETBnIDENEl-a-D-M"OPYRANOSIDE 

UNIT 

Marek Pietraszkiewicz and Janusz Jurczak" 

Institute of Physical Chemistry, 
Institute of Organic Chemistry, 
Polish Academy of Sciences, 
01-224 Warszawa, Poland 

Keceived January 15, 1985 - Final Form April 11, 1985 

Recently, we described the high-yield synthesis of chiral 

[ 2 . 2 . 1 1  cryptands incorporating carbohydrates. Models show 
that variations of substituents in the carbohydrate fragment, 

e.g. in 4,6-g-acetals, may lead to asymmetric modifications in 

close proximity to the molecular cavity of the ligand, and 
therefore, to changes in enantiomeric differentiation. We 

wanted to obtain the cryptand 2 with an axial phenyl group, as 
shown in Fig. 1, which is in contrast to a cryptand (1) ob- 
tained earlier' with an equatorial phenyl group. 

We assumed that the regioselective reaction of methyl 
a-D-rnannopyranoside with a-methoxystyrene should lead predomi- 
nantly to the formation of the thermodynamically favoured 

4,6-g-acetal 2, rather than the kinetically preferred isomer. 
Indeed, the ratio between kinetic and thermodynamic products 
was ca. 3 : 7 ,  and as predicted, the thermodynamic product 
possessed the axial phenyl group. 

2 

This controversial point, 
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Figure 1. In 

each case only one conformational diastereoisomer with the 

Comparison of two chiral cryptlands 1 and 2. 

five-atom chain anti to the mannoside residue fused to the 
18-membered ring is presented. 
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0- carbon 0 - oxygen 0 - hydrogen 

Figure 2 .  

phenylethylidenel-a-D-mannopyranoside (2). 
X-ray molecular structure of methyl 4,6-G-[(S)- - 

3 concerning the absolute configuration of a new chiral center 

was solved by X-ray analysis (Fig. 2 ) .  4 

Compound 1’ was incorporated into N , t j ’  -dirnethyldiaza-18- 
6 crown-6 ( 4 )  by a procedure described earlier. Double 

quaternization of with bis-(2-iodoethyl) ether under high 

pressure ( 8  kbar, acetone, 25OC, 20 h, 100% yield) afforded 
the bis-quaternary salt which was demethylated with triphenyl- 

triphenylphosphine in boiling DMF (4 h, 72% yield) to give the 

chiral cryptand 2 (Fig. 3 ) .  7 
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2 - c - 

Figure 3. Synthesis of [2.2.llcryptand incorporating methyl 

4,6-~-[(S~1-phenylethylidenel-a-D-mannopyranoside 

Analysis of the ’H NMR spectra7 testifies that the chiral 

cryptand 2 obtained in this way is a single conformational 
diastereoisomer. In our opinion, its stereochemistry is as 

shown in Fig. 2. The second diastereoisomeric possibility, 

i.e. the one with the five-atom chain syn to the mannoside 

residue fused to the 18-membered ring, seems to be rather 

unfavourable from thermodynamic reasons. The stereochemical 

and complexing properties of the chiral cryptand 2 are under 
current investigation. 
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Compound 2 was obtained from methyl a-D-mannopyranoside 
(10 g in 30 mL DMSO) with a-methoxystyrene (1.1 
equivalent) and PPTS (50 mg) after stirrinf for seven 
days at ambient temperature (61% yield). H NMR, CDC1 , 
G(ppm): 7.5(m,5H,Ar), 4.7(s,lH,H-l), 4.2-3.6(m,6H), 3.22 
( s ,3H, OCH3 1, 3.3 and 2.92 ( Zxd, 2H, 2xOH), 1.6 ( s ,3H, Ar -C- 
- CH3 ) . 

Compound 4 was obtained from 2 as follows:' 3 was 
- 0-alkylated with t-butyl bromoacetate under phase-t ansfer 
conditions to give the 2,3-g-bis-ester [92% yield; 'H NMR, 
CDC13, 6 (ppm) : 7.5(m, 5H, Ar ) , 5.0 ( s , lH, H- 1 1, 4.8- 3.7 (m, 
10H), 3.4( s ,  3H, OCH3 1, 1.6( s ,3H ,Ar-C-CH3 ) , 1.55( s ,9H, t-Bu) I 
which was reduced with LiAlH to tbe diol (91% yield), and 
the diol was tosylatef (TsCljPy, 0 C) to give the bis- 
tosylate [85% yield; H NMR, CDCl , 6(ppm): 8.0-7.2(m,13H, 
Ar), 4.55 (s,lH,H-l), 4.3-3.5(m, ?4H), 3.34(s,3H,0CH3), 
2.45(~,6H,2xArG ), 1.5(s,3H,Ar-C-% ) ] .  The bis-tosylate 
was condensed wi2h N,N' -bisethoxycar~onyl-3,6-dioxa-l, 8- 
diaminooctane (NaH, DMSO, room tempera ure, 48 h) to give 
the diaza-crown framework [41% yield; H NMR, CDCl , 
G(ppm): 7.5(m,5H, Ar), 4.65(s,lH, H-l), 4.4-3.4(m,IOH), 
3.4(s,3H,0CH3), 1.52(s,3H, Ar-C-CH ), 1.25(t,6H,2xCH2C&i2)1. 
Reduction of the N,N' -bisethoxycargonyl diaza-crown wit 
LiA1H4 afforded N,N'-dimethyl diaza-crown 4 in 93% yield 
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7 .  'H NMR, CDCl , G(ppm): 7.5(m,5H,Ar), 4.6(s,lH,H-l), 
4.3-3.3(m, 22A), 3.35( s ,3H, OCH3), 2.9-2.6(m, 12H,NCH2) s 

1.52(s,3H,Ar-C-CJ3). 
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