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During an in\sstigation of soltcnt effects on the anomcric equilibria of Z- 

acetamido-2-deo~yhesoses, we have observed a novel, reverslhle reaction of lbese 
sugars with trifluoroacetic acid that is described herein. Fig. I jho\\s the ‘H-n,m.r. 

spectra of 2-acetamido-2 dcoxy-D-Elucopyranosz (I j in tntluoroscetic acid. recorded 
at inknals after dissolution’. X sharp doublet (J = 5.5 Hz) at ti -7 and a singlet at 

8 -2.6 begin to appear Mhin a few min. The incrzajc in the intenjrry of these 
resonances is accompanied by a concomitant decrease of the H- 1 peak 91 5 - 5.1 and 

the methyl resonance at ci 2.4 of 1. The reaction is esjsnrially complerc: after 3 h. and 

Fig. Ic shows the spectrum after 19 h. During this conversion, the specific rotation 
chang,c< from an inirini [#xl0 of -t49” to a final value of - 54.4’. Ekaporstion of the 

triBuoroacetic acid m lacuo yielded an unstable oil that showed the presence of 
acetnmido and trifluoroacetyl groups ( vco 1680 and I795 cm - ‘). Addition of D20 led 
to rapid reversal of the reaction. Fig. 2 shows the n.m.r. spectra of the oli In DIO. 
recxdcd at intervals. The doublet at d 7 and the singet at 5 2.6 disappear, \\ herrns 

the resonances of 1 reappear. An interesting feature of the reverse reaction IS the 

growth and decay of a doublet at 6 -6.5 and a methyl resonance at S 2.15, charac- 

teristic of a short-li\ed intermediate. Analysis of CUP.TS of the progress of reaction 
suggests that consecutive first-order processes are operative. 

In Scheme I \ve prc7pose CI reaction sequence that accounts for our rewlts. Acid- 

cat_alysed ring opening of 1 is assisted by participation of the Z-acetnmido group”‘. 
We hale failed to observe similar reactions kitb D-gttxose or 2-amino-2-deouy-D- 
glucopyranose. Osazolinium ions have been previously imphcated in reactIons of 
acetimid sugars . 3~J The acvclic structure (2) proposed in Scheme I is a mashed 

aldebydr. Fig. Id (inset) shoH,s the spectrum of butanal in trifluoroacztlc acid after a 

period of 2 days. A triplet (J w 7.5 Hz) appears at d 7, whereas the intensity of the 

aldehyde resonance at (5 9.7 is decreased. Similar results were obtained with hexanal. 

‘TO whom wrrespondence should be addrtised at the hfolesulnr Biophj jics Un~f. 
tcootnbutton No. 95 from Lhe Molesular Blophyslcs Untt. lndlsn lnstltute oi Siwxe. Bangalore. 
lociia. 
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Honeler, the reaction was sigtifkantly slower with the simple aldehydes. The 

coincidence of the chemical shifts of the species obtained from a:iphatic atdehydes 

and the susors is strong evidence for an acyclic structure in the latter. The lower rate 

of addition OF tritluoroacctic acid to the carhonyl group of the model aldchydes 

supger~ chat the rrifluoroscrt>l derivstixs of rhe axtnmido sugars may be derived 

directI> from the oxazolinium intermed’atc. The fwmstion of gcminal bis(trifluoro- 

acetates) from a!dehydes and trifluorcracetic anhydride has been reported’. The 

reported chemical-jhlft of the nldehyc40 proton on formation of the bis(trif?uoro- 

xztjl) denbatiies agrees very dell wrh the shift of the H-l resonance of I in tri- 

Ruoroacetlc acid. We therefore ajsi_g,n the his(ester) structure 2 to the species obw-ved 

in trifluoroacetic acid. Preliminav studies with trifluoroawtic anhydride also show 

the appearance of a triplet at ~5 u 7. Comparison of the “C-n.m.r. spectra of 1 in 

D,O and in trifluoroncerlc acid after completion of the reaction shows a downfield 

hhift of C-l by -20 p.p.m. in triduoroaceric acid. The large change in [r],. the 

general downfield-shift of the H-2-H-5 protons (3 44.5 to 4.2-5.2), and rbe obserLs- 

tlon of 1.r. bands at 1793 and 1650 cm - ’ provide supporting e\ idencz for 2. 

FIG. I. 60-MHz proton n.m r. spectra of 1 m triduororicetic acid: (n) 3 min aRer dissolution (scan 
rate. -3 Hz/jet). (b) afrcr II min. and (c) after 19 h. The ~nsct (d) sho\ts rhe 6 6-8 retion of a solut~oo 
of buranol in tnfluoroxeuc aad, 2 dq 5 clfler dissolu~~oo. 
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Prolonged (5 days) treatment of cellulose with trifluoroacetic acid has been 

shonn6 to lead to trifiuoroacetylation at O-6. The present studies do not provide 

clear evidence for rrifluoroa~tylation at O-6 after 16 h. The mcno~trifiuoroacetyl) 

structure for the intermediate (3) in the reverse reaction is speculative, at present, and 
is based only on the chemical shift of H-l. Simila; rcactionr have been obsemed with 

the 2-acetamido-Sdeoxy-derivatives of o-galactose and D-mannose. Quenching of 2 

with alcchols leads to the formation of glgcosides. Although glycoside formation may 

also proceed from the oxazolinium trifluoroaccts:e, the i.r. spectrum rules out this 

structure for the final product of the reaction In trifiuoroacctic acid. The kinetics of 

these reactions and their probable synthetic utility are under investigation. The 

spectroscopic observation of open-chain structures should also prove useful in the 

conformational analysis of sugars. Prchminary attempts to crap the acyclic species 

chemically by acetylatlon have proved unruccessful. In this contckt, the thermal 

lability of the geminsl bis(trifIuoroacetstes) reported earlier” is noteworthy. 

Ftg. 2. 60-hlHz proton speara obtalncd after evaporating of the tritluoroscztic acid and redi+ 
solking Ihe or1 In D,O. W) 2-3 mm. fb) I l-11 mtn. (c) 3.5 h. and (d) 19 h. Peak.+, mdrhed ulth 
asterisks correspond IO the lnrcrnal standard (DSS). 
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I>-Acetamido-7-deo\y-D-plucoje (Si_gna) ~8s used without further purification. 

Trifluoroacetic acid and nldehydes were distilled before use. ‘I-f n.m.r. spectra were 

recorded on Varlan T-60 and HA-100 sp2ctrometer:. Chemical shifts are expressed as 

b (p.p.m.) from tetrameth>lsilane in triEiuoroncetic acid, and 4,4-dimethyl+-sila- 

pentane- I-sulfonate (DSS) in 3,O. 13C n.m.r. sp2ctra were recorded on a Bruker 

sprcIrometer at 32.63 hlHz. Optical rorations cere obtained with a Jasco J-20 

specrropolarimcrcr and i.r. spectra of 2 \iere recorded neat on a Cs;rl Zeiss LJR-10 

spectrometer. 
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