
Ttrrohrdra Vol 40. No IS. pi 2961 10 2970. I984 
rnnwd I” lhc u s A 

ocno-4O201114 s3w+.w 
Rrpmon PIUS Ltd 

SYNTHESIS OF CHIRAL DIAZA-CROWN ETHERS 
INCORPORATING CARBOHYDRATE UNITS-f 

M. PIETRASZKIEWICZ* and J. JLRCZAK 
Institute of Physical Chemistry and Institute of Organic Chemistry, Polish Academy of Sciences, 

01-224 Wanzawa. Poland 

Abstract-A synthesis of a novel chiral diaza crowo ethers derived from a-D-glucose. a-D-mannose, and 
z-D-galactose in two alternative pathways is described. 

Synthetic macrocyclic molecular receptors have been 
the subject of investigations through years. They 
possess selective binding abilities toward cations 
either inorganic and organic anions as well as small 
neutral molecules. They behave as enzyme models 
and are useful in phase-transfer catalysis. Many 
excellent reviews have been published on this topic.’ 

A great number of chiral crown ethers has been 
synthesized.’ They exhibit chit-al recognition towards 
optically-active primary ammonium cations, and this 
feature was applied by Cram et al. for resolution of 
racemic amino acids by means of HPLC.’ 

So far a very limited number of chiral aza crown 
ethers has been reported.’ This fact can be attributed 
to less available starting materials than in analogous 
preparations of “all-oxygen” crowns and synthetic 
problems due to protection-deprotection of the nitro- 
gen atom. Introduction of nitrogen atoms into a 
macrocyclic ring offers various synthetic possibilities. 

We report now full experimental data concerning 
the synthesis of a new chiral diaza I&rownd. 
derived from methyl 4,&J-benzyhdene-a-D-manno-, 
gluco-, and galactopyranoside (la. b, c. respectively). 
We selected sugars as a cheap source of chiratity. 
Hence, sugar can be functional&d in desirable man- 
ner, thus they are attractive because of synthetic 
point of view. 

RESULTS AND Dl!!XU!SlON 

There are in principal two ways leading to the same 
macrocyclic systems. The path I (Scheme 2) consists 
on a “step-by-step” synthesis. Sugars Iti (Scheme 
I) were 0-alkylated very smoothly with t-butyl bro- 
moacetate under phase-transfer conditions’ in high 
yield to give diesters 78-e exclusively. Reduction of 
7a-e with lithium aluminum hydride yielded the 
corresponding diols t3a-e in excellent yield. To- 
sylation of &-e afforded bistosylates 9a-c in good 
yield. Although those % have been reported by 
StoddarP it seems that our method possesses some 
advantages since it avoids the ozonolysis of the diallyl 
derivatives of la-e. Condensations of the bistosylates 
9a-e with N.N’-bisethoxycarbonyl-1,8_diamino-3.6, 
dioxaoctane 6 (Scheme I), performed according to 
the procedure described by Sutherland,’ led to desired 
compounds 1Oa-e in good yield; reduction of the 

tJ+ctiminaq communication: I&m. /. Chem. SC. Chm. 

Commun. 132 (1983). 

obtained biscarbamates followed by lithium alumi- 
num hydride’ yielded N,N’dimethyl d&a-crown 
ethers Ila-e. 

Apparently, the condensation of the bistosylate 9r 
with I .8diamino-3.6-dioxaoctane 5’ on alumina 
coated with potassium fluoride’ in acetonitrile- 
tetrahydrofuran mixture at elevated temperature pro- 
vided d&a-crown 12a in satisfactory yield. Although 
the utility of potassium fluoride on alumina has been 
successfully exhibited in the preparation of a simple 
“all-oxygen” crowns,9 we demonstrate the first exam- 
ple of the formation of diazacrowns under such 
conditions. However, it should be noted that the 
main drawback of this method is that base-sensitive 
groups like esters are affected by potassium fluoride 
on alumina. 

The method presented above is rather time- 
consuming, so this fact prompted us to investigate 
shorter procedures leading to the title compounds. 
We found two independent solutions of this problem 
(Scheme 3). 

The path II A consists on the 0-alkylation of the 
dianion. generated from la-c by sodium hydride in 
dimethylformamide, with N-tosylazhidine 3’O to form 
an intermediates 13a-c. Condensations” of 13a-c 
with triethyleneglycol bistosylate 4 in the same reac- 
tion flask at elevated temperature (without isolation 
of the intermediates 138-e) afforded N,N’-bistosyl 
d&a-crowns 14&-e. Reduction of 148 followed by 
lithium aluminum hydride in boiling tetrahydro- 
furan” afforded deprotected d&a-crown 12n in good 
yield. 
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The path II B is only a modification of II A. The 
difference between II A and II B consists in the fact 
that in JJ B N-tosylaziridine is formed in situ from 
N[2 - [(p - toluenesulphonyl)oxy]ethyl - p - toluene- 
sulphonamide 2 in the presence of two additional 
equivalents of sodium hydride. 

These two methods, “step-by-step” and “one-pot”, 
presented herein have their advantages and draw- 
backs. In the first one the main drawback is the use 
of t-butyl bromoacetate which is relatively expensive. 
All the attempts to replace this reagent by ethyl 
chloro-, bromo-. and iodoacetates have failed be- 
cause of fast ester hydrolysis under phase-transfer 
conditons. The second way is much shorter, and 
overall yields are higher than those for the path- 
way J. 

Finally, this approach provides a simple and con- 

venient synthesis of chiral diazacrown ethers of 
potenital interest in host-guest chemistry. 

EXPERIMENTAL 

‘H NMR spectra were recorded with a Joel JNMAH-100 
qxctromcter for CDCI, solutions (6 scale. TMS a.s,intemal 
standard). Mass spectra were obtained with a LKB 2091 
spectrometer at I5 or 7OcV. All the solvents were of 
analytical grade. Dimctbyl sulphoxidc. tricthyl amine, tct- 
rahydrofumn and dimethylformamide were distilled over 
calcium hydride and stored over molecular sieves A4. 

Scarfing maferiuls. Compounds la, lb and Ic were prc- 
pared according to Ref. 14. Bistosylatc 2 was synthesized 
with the method of Ref. 13. Tosylaziridine 3 was prepared 
according to Ref. IO. Trietbylcncglycol bistosylatc 4 was 
obtained according to Ref. 16. Compound 5 was prepared 
with the mcthof of Ref. 17. Bisurcthanc 6 was synthesized 
according to Ref. 18. 

Methyl 4.6 - 0 - benzylidole - 2.3 - 0 - bidi - bu~yl- 
oxycarkwtylmerhyl) - a - D - mannopyranasi& 7a. la (3.6 g, 
12.8 mmol), benzene (30 ml), 50% aqueous NaOH (25 ml) 
and Bu,NHSO, (2.1 g, 6.4mmol) were placed in a round- 
bottomed flask and stirred vigorously at IO”. t-Butyl bra- 
moacetate (7.5 g. 38.4 mmol) was added dropwisc rapidly, 
and stirring was continued for 30min. Water (50ml) and 
hexanc (100 ml) were then added. the mixture was stirred for 
IOmin and the organic layer was passed through a short 
layer of sihca gel and evaporated. Yield 6.2g (9% of oily 
78). (Found: C. 60.75; H 7.89. CtiH,O,, requires: C. 61.16; 
H. 7.51%). MS (l5eV). m/z (%): 511 (M’, 0.2). 398(21), 
353(25), 187(22), 175(70), 131(18), I05 (28). 57 (100); ‘H 
NMR, 6: 7.45 (5 H, m, Ph). 5.65 (IH, s. Ph!Zli). 5.10 (IH. 
s. McOCH). 4.50-3.80 (IO H. m). 3.45(3H. s. OCH,). 1.52 
and I.5038H, 2 x s. 2.x Bu’). “. 

Analogously, using lb and lc. corresponding 7b and 7c 
were obtained. 7b 9% yield. (Found: C, 61.35; H, 7.19%) 
MS (IS&). m/t (%): 511 (M’. 0.5). 398(16). 353(10). 
187(25), 175(671, 131(15), 105(31). 57(100); ‘H NMR, 6: 
740(5H, m. Ph). SXiO(IH, s, Ph&,4.92(tH.d, McOCH). 
4.55-3.70 (IOH. m). 3.50 (3H. s. OCH,), 1.55 and 1.52 (l8H. 
2 x s. 2 x Ru’). 7c;.90% &Id (Pound?C. 60.83; H. 7.22%); 
MS (l5eV). m/z (%); 511 (M’. 0.11). 398(14), 353(22), 
l87(27). 175(72), l31(13), 105(12), 57(100); ‘H NMR, 6: 
7.47 (SH. m. Ph). 5.62 (IH. s, PhCH). 5.00 (IH, d. 
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