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A B S ' l R  A CT 

The disaccharidic anhydro derivative 6-0-(5,6-:tnhydro-3-deoxy-1,2-0- 
isopropylidene a-D-gl ticofur;inos-3-yl)- 1,2-0-isopropylidene-3-O-n-dodecyl-a-D- 
glucofuranose (1) led to the dissccharidic crown ether 2 in 40% yield when treated 
at low concentration with 2.5 eq. of KOH i n  toluene-Me2SO. Compound 2 
structure was proved through ti detailed N M R  analysis (IH, 13C. IH-IH and 13C- 
IH 2D correlntions). This strucrurnl elucidution indicated that compound 2 resulted 
from the intramolecular attsck of the C-5-0- nlkoxide group, generated in the basic 
medium,  on the C-6 '  carbon of the 5 ' ,6 ' -anhydro  group. 

I N T R O D U C T I O N  

Macrocyclic polyethers or ~ I ' O W I I  ethers have nttmctecl considerable attention 
because of their ability 10 fonii >table coiiq)leses with ;t wide variety of guests1-5 as 
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1386 GOUETH ET AL. 

covalent compounds and iiiet;tl ions. I n  the polysaccharide area, the formation of 
cycles with 6, 7 or 8 glucose units (a ,  fi and y cyclodextrins) allows hydrophobic 
organic compound inclusion i n  aqueous iiiediao-I 1; moreover, 3,6-peranhydro 
cyclodextrins with an inversed cavity show ;in interesting specificity in the selective 
complexation of ionsl2. 

In  this study, WG described the disaccharidic crown ether 2 synthesis from 6- 
0-(5,6-;tnhydro-3-deoxy- 1 ,?-U-isopropylidene a-D-glucofuranos-3-yl)-l,2-0- 
isopropylidene-3-O-ri-dod~cyl-a-D-gluco~i1r;i1iose 13 (1) by an intramolecular 
process (scheme 1). The structure of the compound 2 was studied through a 
detailed NMR iinalysis (IH. 13C, IH- IH ;rnd InC-IH 2D correlations). This 
compound has eight member ring with 2 oxygen atuiiis allowing eventual 
complexation. Further functionalizatioii of the C-S'-OH group, as well as alkyl 
chain length choice at the C-3 position and acetal group deprotection, can be used to 
modify the inclusion ability. 

MATERIALS A N D  M E T H O D S  

The reaction was monitored by HPLC (Waters 731) using the reverse phase 
column RP-18 (Merck). Specific rotation was determined with a JASCO-DIP 970 
polnrimeter (Prolrtbo). N M R  spectra and 2D correlntion experiments were recorded 
using a Bruker WB 300 spectroiiitfter. I n  the ID,  long ritnge, heteronuclear-shift- 
correlation technique, the delay D2 (0 .1  s) was chosen for ;i coupling constant of 
5Hz. 

The disaccharidic crown ether 2 was obt;iined following scheme 1. 

Very low i n i t i a l  reageiii curicellir;itiolib were chosen to favour the 
intranioleculrir attnck of C-5-0- ;iIkosick grutrp, generated in the basic medium, on 
the C-6' carbon of the 5',6'-;inhydro group Ie;iding to coinpound 2. So, 2.5 g (4.5 
niniol) of anhydro prectirsor 1, clrtsc.ribd i n  ;I previous work13 and 0.63 g (11.3 
mmol) of powdered KOH were stirred in  500 mL toluene-Me2SO 1 :1 (v/v) at 4OOC. 
After 24 h, compound 1 dis;ippe;ired ;ind the mixture was filtered and neutralized 
with saturated acliieous solution of NH4CI. The ~iqueous phase was extracted with 
toluene and the solvent concentrated under diminished pressure to give 2.3 g of 
syrupous residue in which two coiiipouncls A orid B were detected by HPLC in the 
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1 

R = n-Cl2Hu 

A 
03 

3 2 

Scheme I .  Disacchxitlic crown ether 2 synthesis 

(A) / (B) ntio 4: 1. Silic;i gel column elution of this residue with hexane-acetone 
23:2  (v/v) gave : 

- 0.99 g (40%) of  piire A cxmipotintl identified a s  the disaccharidic crown 

= -32.6' ( c  = 1 . 1 ,  CHC13); N M R  anulysis see below; Anal. 
25 

D 
ether 2 : liquid; I C Y I  

Cdcd for C30Hsz 010 : C, 02.YI; H, 9.16. Foulld : C, 62.66; H, 9.19; 
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- 0.24 g (10%) of coinpound 13 :tnd 0.8 g of an unidentified fraction. 
Compound B could be the tetrasacch:iride derivative 3 resulting from the 
intermolecular condensation of two molecules of the precursor 1 (C-5-0- alkoxide 
attack on the 5',6'-nnhydro group of another molecule) because *3C NMR spectra 
indicated the presence of one 5,O-mhydro group (6C-5 = 37.8 ppm; 6C-6 = 46.5 

ppm). 

KES u L'I'S .A N L) L) ISC uss I 0  N 

Compound 2 13C N M R  spectrum shows t h a t  the signals at 47.9 and 46.6 
ppm which characterize the S',6'-:1nhydrti group i n  the precursor 1, itre absent. The 
peaks at 105.3 and 103.Y plim (7';ible 1 ) correspond to the anomeric carbons of two 
furanosic cycles. The presence ot' two isopropylideiie groups is confinned by the 
resonances ne;tr 1 10 ppiii ( I 10.5 aiicl 1 10.4 ppiii) corresponding 10 is0 carbons. 
The numerous l3C peaks between 20 and 3 0  ppm indicste the presence of a long 
alkyl chain. To confirm the supposed cyi.lis:ition bctweeii C-5-0- alkoxide group 
and C-6' carbon, ;I compleie 1-1 aiid 1 3C assignment using 2D correlation 
experiments is then necessary. 

From the IH N M R  spectrim, the IWO tloublets :it 5.94 and 5.78 ppni have the 
same coupling const;iiii (J 3.75 Hz) .  Tlir distinction between the two furanosic 
cycles is therefore not possihk by coiidcriiig wi ly  the coupling coiist;tnt values. 
Moreover, in the 1.2-O-ix~pru~~ylidenr-~lii~~~tti1.;tii~se cycles, the coupling constant 
between H-2 and H-3 is pmcticnlly nu l l  ;uid prevents the uttribution of H-3 from H- 
2. This lack of iiilorin;itiuri is illusrr;itcil by the hoiiionuclenr IH-IH correlation 
experiment (COSY) which sliuws ;t spot between H-2 and H-1 and no spot 
between H-2 nnd H-3 (figure I ) .  This correlation experiment allows also to observe 
that the most deshielded (H-I '  oiid H-2') proions belong to the same cycle. Haa 
and Hab protons of the lutersl chitin me located n e ; ~  3.4 :tiid 3.6 ppni on account of 
the cross peak with H P  ;it 1.65 ppiii. The integration curve shows that under each 
of the two inultiplets correspuiidiiig 10 t-lcxa and H a b  exist an other proton. A 

detailed 1H und 13C N M K  mtlysis of 3-0-n-dodecyl- 1,2:5,6-di-O-isopropylidene- 
a-D-glucofuranose in  the s;iiiie solvent (CDCI3) gave the chemical shifts 3.46 and 
3.56 ppni for the two protons i n  u.-pc)silioii c)ii rhe 1;iter;d choin with J H ~ ,  Hab 9.2 
H z  and J H a ,  ~p 6.5 Hzl;'. I n  ;tccount of the two above J values, a chemical shift of 
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a 

is0 

TABLE 1: IH arid I-'C NMR sigii;ils of compounds 1 and 2 (CDC13) 

3.98(b) 6'a,6'b 13.3 

70.3 70.0 3.4 I (a)  

3.55(b) 

1 1  1.4 IIU.5 

I 11.2 I 10.3 
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6 . 8  5 . 0  4 . 0  3 . 0  2 . 0  1 . 0  

FIG. I .  COSY Esperinirnt for compound 2. 

3.41 ppni is found for Ha i n  the first tnultiplet located below 3.5 ppm. An 
analogous process leads to 3.55 pptti tor IHab ; so these two masked protons 
appear a s  two doubleis. 'l'hc i i iwt  shielclctl cloublrt :I( 3.45 ppni wi th  ;t coupling 
constant higher t l iai i  12 1-lz c o r r ~ s p ~ ~ t i c l ~  IU ;I iiierliylzn group (H-0 or H-6'). The 
other doublet ;it 3.57 p p i i  with ;I coirplirig ~ u i > t ; i t i i  ot 7.5 I-lz is attributed to the 
hydroxylic proton C-j ' -Ot I couplrtl M i i h  H-5'. 'rhc itssignment of the C-5'-OH 
proton allows to affirm t h a t  the tl-5' prc)ton is masked by the multiplet located 
between 4.1 and 4.3 ppni, which corresponds to two protons from the integration 
curve. Starting from the di;igon;il wilh the resoii;ince for H-5', H-4' can be 
identified by its cross priik with H-5'. 13iuc.srding in  ;I similiir fashion, H-4' and H- 
3' chemical shifts ;ire fouritl ;it 1.7 I ~ i i t l  1 . Z X  ppin respectively. These results are 
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FIG. 2. C-H Correlotiun for compound 2. 

confirmed by dttcoupliiip experiiiieiiih : ~ l i c  hiyiial ;II 6 3.12 ppm is ascribed to the 
H-5' prototi ; irradiotion ;it t h i h  positioii siiiiplifitts the triplet ;it 3.21 ppm to a 
doii ble t. 

The ussignment 01' C-3', C-4' :ind C-5' ciirbuI1S is iichieved by the use of 
13C-lH shift corrdiitioll experiiiittiir (figure 2). which giveb (2-3' ;it W . l S  ppm, C- 
4' Ut 79.6 ppt11 iilld C-S' itt 73.1 S ppl11. 
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3' 

3 . 0  

1 . 5  

4 . 0  

1 . 5  

FIG. 3. Long-range. 2D, hcttroiiuclcir chcmic;tl shift correlation - spectrum 
of compound 2. 

Advantage is taken of the 2D, long-range, heteronuclear-shift-correlation 
technique (COLOC experiment) to confirm the location of H-2'. Figure 3 shows 
that H-3' gives cross peaks with two c;trbC)iis with chemiciil shifts at 85.95 and 
75.15 ppm; these v a l t i e ~  c o r r q ) w ~ d  neither tc) C-3' (X9. IS ppiii) nor to C-4' (79.6 
ppm). The 13C pr:ik ;it 75. I5 ppni is a.ssigiic.cl to the C-h methylen carbon from the 
DEPT experiment: then, h e  pe;ik ;it X 5 . M  p p n  ciiii only be attributed only to C-2'. 
This result is important be:c;iiise i t  allows t o  obtain the connectivity between H-2' 
and H-3' or C-2' wid C-3' ( JH-?~ .  ~ - 3 -  iie;ir 0). COLOC experiment allows also to 
observe the connectivities :icross ;tii oxygen ;tioiii : between H-3' and C-6 and 
between H-S and C-0'. 7'hs litst observatioii confirms the trnnsformittion of the 
compound 1 to the compound Z u,ith :in sight member ring. 

X-H experiment ;illows to f ind  11-2' ; i t  4.52. ppin froni the chemical shift of 
C-2' and then the chemic:il shilt uf 1-1- I ' aiid C- I '. 
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DISACCHARIDIC CROWN ETHER 1393 

Table 1 datu show also th;ii ilir cyclisatioii between C-5 and C-6 carbons by 
an ether linkage, results in  ;III espc.cteci deshielding effect on C-5 (+ 8,4 ppm) and 
that the deshielding of C-5' and  C-6' (A6 = 25,2 and 25,l ppm respectively) 
proves the dis;tppe:tritnce of the epoxide group. 
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