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Plpendme is known to be a reactive nucleophlle m carbohydrate dlsplacement- 

reactIons’ ’ and has been found to cause rmg-openmg m carbohydrate carbonates3 

It has been observed to react with monosacchandes4, acetylated monosacchandes5, 
and O-acetylglycosyl halIdes to afford the correspondmg glycosylammes The 

glycosylammes mltlally formed are quite reactive, and undergo further reactlons, 
such as the Amadorl rearrangement6 and dehydration reactlons to form furan and 
pyran derlvatlves that readily undergo polymenzatlon’ This complex series of 

reactlons, startmg from monosacchandes, proceeding to ammes, and ultimately 
leadmg to colored, Ill-defined, polymeric material IS called the nonenzymlc, Brownmg 
reactton’ The Importance of this reactlon hes m the fact that protems and ammo 

acids present m foodstuffs undergo a slmdar type of reactIon with monosaccharldes 
durmg roastmg and other cookmg, and this reactlon, at least m part, provides the 
flavor and color to the foodstuff 

We have previously found that a series of polysaccharldes from the holo- 

cellulose portlon of the bark of Prrzus taeda (loblolly pme) can be iemoved, and 

degraded to chloroform-soluble, polymeric products, by extracting with hot pipert- 

dme’. In an effort to learn more about the reactlon of plperldme with nonreducmg 

carbohydrates, we have now studled the reaction of this base with methyl a- and 
/3-D-glucopyranoslde. 

A mixture of the glucoslde, malomc acid catalyst, and plperldme was boded 

under reflux for seven days, these condltlons are slmllar to those known to produce 

glycosyl derlvatlves of plperidme 6 Gas-hquld chromatographlc analysis then In- 

dicated that all of the startmg material had dlsappeared Elemental analysis of the 

chloroform-soluble fraction mdlcated that a large proportlon of the plperldme had 
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Fig 1 Molecular-weight profile (hquld chromatogram) of polymeric products obtamed from the 
plpertdme degradation of (A) methyl a-D-glucopyranoslde, and (B) methyl fi-D-glucopyranosIde The 
hqmd chromatogram was obtamed by use of a u v detector&d standards of known molecular weight 

been Incorporated Into the degraded glucoslde High-pressure, gel-permeation, 

chromatographlc studies revealed that the product had a broad dlstrlbutlon of 
molecular weight (see Fig I), extendmg from 100 to >900 The peak at 900 corre- 
sponded to the void volume of the column, and Included materials havmg molecular 
weights 3900 Glycosyl derlvatlves of plperrdme are known to undergo the non- 
enzymx, Brownmg reactIon, and to afford polymeric materials Therefore, It IS 

reasonable to presume that the same Intermediate may be formed between the methyl 
a- and j?-D-glucopyranoslde and plperldme by slow displacement of the methoxy 
aglycon 

The displacement of an alkyloxy aglycon (to produce the correspondmg 
glycosylamme) by an aromatic amme has been observed with the lablle, glyco- 
furanoslde rmg-system9 To the best of our knowledge, this IS the first report of the 
amme displacement of an alkoxy aglycon m a glycopyranoslde 

EXPERIMENTAL 

General - Elemental analyses were performed by the Heterocycle Chemical 
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Corp , Harrtsonvrlle, Mrssourr Nuclear magnettc resonance spectra were recorded 
wrth a Jeolco mimmar spectrometer, tetramethylsilane was used as the Internal 
standard Infrared spectra were recorded with a Perkm-Elmer 137 G spectrophoto- 

meter Gas-hqmd chromatography (g 1 c ) of the compounds was performed, after 
per(trrmethylstlyl)atlon with Tnsrl (Pierce Chemrcal Company, No 48999), with a 
Perkm-Elmer Model 900 gas chromatograph equipped with a hydrogen-flame 
detector. A stainless-steel column (182 9 cm x 3 16 mm o d ) packed with 5% of 
SE-30 on Chromosorb W, with a program of temperatures of 100-200” (8”/mm) 

and a hehum flow-rate of 35 ml/mm was used for all g 1 c analyses Liquid chromato- 

graphy (1 c ) was performed wrth a Waters Assoaates, Inc , Model 202-401 hqurd 

chromatograph equtpped wtth an ultravtolet detector A stamless-steel column 
(121 9 cm x 9 48 mm o d ), packed with Poragel (60 A, Waters Associates, No 

26900), and eluted wrth chloroform at the rate of 0 9 ml/mm, was used for all deter- 
mmattons of molecular weight by 1 c a-D-Glucopyranose pentaacetate, a-cellobtose 

octaacetate, and poly(propylene glycol) (Water Associates, No 41994) were used 
as standards for calibration of molecular weights 

Degradatrorz of methyl or-D-ghcopyranoslde 61, prpelrdme - A solution of 

anhydrous methyl or-D-glucopyranoside (3 0 g, 15 4 mmol) and malomc actd (2 0 g, 
19 2 mmol) m prperidme (40 ml) was boiled under reflux for 7 d The excess of 

ptpertdme was evaporated ztz vacua, and the residue was dried for 24 h in a vacuum 
oven at 50” G 1 c analysis of the product then showed no evidence of the gluco- 

pyranostde startmg-matertal’” A solutton of the restdue m chloroform was washed 
twrce wtth 5% aqueous sodmm hydroxtde and several times with water, drted (an- 
hydrous magnesium sulfate), and evaporated UI vacua The resulting dark-brown 

syrup was dried overnight m a vacuum oven at 50”, to yield 1 42 g of a dark-brown 
liquid, ~2:: 3330, 2860, and 1630 cm-‘, n m r data (CDCI,) singlets at 6 1 64, 
2 05, and 3 42 

Anal. Found C, 63 57, H, 10 39, N, 10 57 
Degradatron of methyl B-D-giL(COpyl anosmde by prperldrne - Anhydrous methyl 

j?-o-glucopyranoside (3 0 g, 15 4 mmol) was degraded with piperidme by the proce- 
dure described for methyl a-D-glucopyranoslde The yield of dark-brown hqurd was 

1 31 g, v2;: 3340, 2860, and 1630 cm-‘, n m r data (CDCI,) smglets at 6 1 62, 

2 04, and 3 43 
Anal Found C, 63 91, H, 11 01, N, 10 36 
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