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Note 

Isolation and alkaline degradation of some mono-O-methylsucroses 

This study continues the investigation of the mechanisms of the alhaline degra- 

dation of sucrose’-3. The ability of liquid chromatographv (l.c.) to resolve mixtures 

of partially mcthylated sucrose derivatives’ (see Fig. I ) made it pocsihlc to isolate 

and study the alkaline degradation of tu’o pure rnol7~~-(i-mcthylsLIcr[)se~. thus supplc- 

menting alkaline-degradation studies performed on a mixture oi‘ the mono-O- 

methylsucroses’. In addition. it was found poss~blc to claret’> sonic a\slgnments ot 

’ H-n.m.r. chemical-shifts for the methoxyl groups 1n O-meth~l~,ucrc~~cs’~‘. The 

“C-n.m.r. spectra of the two mono-O-methylsucroses were con5istcnt with their 

structures as found by chcnilcnl mean?. 

ESPERIMENT4L 

Getwrnl mctlmis. -- Methods for permethylation. gas-liquid chromatography 

(g.1.c.). and ‘H-n.m.r. spectroscopy have been described2. as has the method for the 

preparation of partially methylated sucrose derivati\cs’. ‘“C-l\.ni.r. spectra were 

recorded, for- solutions in D,O. at 75.46 MHz with a Bruker CXP-300 instrument 

operated in the Fourier-tr;lnsfc,rm mode at 33 _. Chemical shifts ~1rc’ expressed III 

p.p.m. relative to Me,Si, I .J-d~oxane. taken to be 67.4 p.p.m. on the Mc,Si 5calc. 

being the internal standard. 

L.C. was conducted, with differential rcfractlvc index detection. ah follo\vs. 

.?ttnl~.ticuI I.(,. For resolution of mono-O-methylsucroses; Waters Dextropak 

cartridge (10 x 0.8 cm) under radial compression (RCM 100) ~,ith water clution 

at I.5 mL/mln. For resolution of mono-O-lnethylfl-uctosc~: Waters ,~lBondapak-NH, 

column eluted with I : I c) water~~acetonitrile at I mL.‘mln. 

Pu~/xzIY~~~v~, 1.1,. -~~ Waters Prep LC’systern 500 A. COILII~II Prep Pah C,, 

cartridge (30 r 5.7 cm). clutch with water at 150 mljmin. 



NOTE 

Of-to tetra-0-methylsucroses mono-O-me1 hyl 
4 -_- ..__... _.._~ ___- 

sucrose’l 

307 

i- I ----T---- 
_ ._i~7-_-~...-..~-~-_, 

12 11 10 9 8 7 6 5 4 3 2 1 0 

Elutron time (anin) 

Fig. 1. L.C. profife of a mixture of met~ylated sucrose derivatives. fColumn: Dextropak: solvent: 
water; flow-rate: 1.5 mL/mm.) 

Partially methylated sucrose (8 g> in water (50 mL) was passed through the 
preparative instrument, four fractions being collected. The second fraction (I A g) 

(mainly peaks 3 and 4 material; see Fig. I) and the fourth fraction (2.0 g) (largely 
peak 7) were again passed through the preparative instrument, and nine fractions 
were collected from each. Final purification of peaks 3 and 7 material was achieved 
by using the (smaller) Dextropak column, Samples (-40 mg) of each were finally 
obtained as syrups containing only traces of other mono-5-lnethylsucroses. Peak 3, 
subsequently shown to be 3’-O-methylsucrose, showed [cx]~ +53.0” (c 0.23, H,O), 
and the ‘H-n.m.r. spectrum (D,O) gave a chemical shift of 3.363 p.p.m. for the 
methoxyl protons. Peak 7, subsequently shown to be 4’-5-methylsucrose, showed 

c4;” + 52.9” (c 0.29, H,O); the ‘H-n.m.r. spectrum (D,O) gave a chemical shift of 
3.368 p.p.m. for the methoxyl protons. 

Alkaline degradation of mono-0-urret~l~lsucroses. - The alkaline degradations 
were performed on solutions of the mono-5-methylsucrose derivatives in 5.68~ 
NaOH. The solutions were contained in stainless-steel reaction-vessels sealed with 
tight-fitting Teflon caps, and were suspended in an oil bath maintained at 100 _tO.l ‘. 
In experiments where air was displaced from the solution and the vessel by nitrogen, 
no signi~cant effect on the rate of degradation was detected. Samples were taken at 
intervals, accurately weighed, and the PI-I adjusted to 6-7 with MI?;, aqueous acetic 
acid; they were then diluted to a known volume with water, and their optical rotations 
measured at 589 nm with a Perkin-Elmer 141 polarimeter. The data were fitted by 
the linear, least-squares method to a plot of In ~l,,~~ against time. and kobs was cal- 



cubed from the slope. Optical rotations for sucrose SOIU~IOI~~ conklining sodium 

acetate in various proportions shoued that the effect of sodium acetate on the optical 

rotation was ncglig~blc III the cupcnmcntal range used. 

It was decided to isolate peaks 3 and 7 (see Fig. 1) for study, ah they prc- 

dominated in the mono-O-methyl region of II sample of delibcratclq unclormethylatcrl 

sucrose. Peal 3 on hydrolycts was shown by g.1.0.’ and l.c., \\ith rcfcrcnce to authentic 

compounds (including all of the possible mono-#-lncthvi-r~-~~~i~l(~~~~). 10 lihcrrtte 

glucose plus 3-O-methqlfructose. Peak 7 skied glt~cose plus I-0-n~~tllylf~-LIctc,se. 

Peah 3 therefore consiatcd of-?‘-O-lnethl’lsucrc,sc, and pcah 7. ot’~‘-O-rlleth~l4ucrose. 

It had been anticipated that methylation would occur most r:~ptdl~~ at O-1 ‘. 

--. ’ and -3’ tthc most acidic tlydroxyl groups), follcnvetf by CM :tnci -6 (the Icast- 

hindered hydroxyt gr’otrp~ 1. Thus. thu occurrence of 3’-CI-rt~rth~~lsucrt,sc :l\ the 

TABLE I 

Sucrose” 
6,6’-Di-0-meth4Isucrose” 
t’-0-Methylsucrosic 
3’-O-~l~~hylsucr~~e 
2,3,4,3 ,3’-P~nta-0-methylsucrctse” 
I’,~.h-Trl-O-methylsucrose” 

“Solutton\ (2”,,) In 5.69c1 NaC)H “Set’ ref. 3. 

TABLE II 
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TABLE III 

CARBON-13 CHEMICAL-SHIFT ASSIGNMENT FOR 3’- AND 4’-O-METHYLSUCROSE 

Compound Carbon-13 chemical-shifts for D-frrrctosyl unit 

Methoxyl C-l C-19 c-3 C-4 c-s C-6 

Me /bfructofuranoside - 60.0 104.7 77.1 75.9 82.1 63.6 
Sucrose 62.3 104.4 71.3 14.9 82.2 63.2 

Sucrose, 3’-O-methyl- 60.0 63.6 104.7 86.0 74.6 82.4 63.15 
4’-O-methyl- 59.8 62.2 104.7 71.3 84.7 81.6 63.8 

preponderant mono-O-methyl derivative was rather surprising. A possible explana- 

tion is that 4’Gmethylsucrose is less liable to further methylation than some of the 

other mono-0-methylsucroses. 

3’-0-Methylsucrose proved to be relatively stable towards alkaline degradation, 

being degraded at a rate similar to those for 1’,4’,6’-tri-0-methylsucrose and 

2,3,4,3’,4’-penta-0-methylsucrose3. This result is compatible with the proposed 

mechanism’, which requires ionization of HO-I ’ and HO-3’ for facile alkaline 

degradation of sucrose. 4’-0-Methylsucrose is more labile, being degraded at about 

half the rate of 6,6’-di-0-methylsucrose (see Table I). 

Per(deuteriomethyl)ation of the 3’- and 4’-0-methylsucroses, followed by 

‘H-n.m.r. spectroscopy, revealed almost identical chemical shifts for the methoxyl 

protons (3.363 and 3.368 p.p.m., respectively). Table II shows the (previously deter- 

mined) chemical shifts’ and assignments L-z for the methoxyl singlets observable in 

the ‘H-n.m.r. spectrum of octa-0-methylsucrose; the assignments of peaks IV, V, 

and VI were then tentative. The present work has now shown that the ‘H-n.m.r. 

peaks V and VI should be assigned to 3’- and 4’-0-methylsucrose, and that peak IV is 

therefore due to 2-0-methylsucrose. As 2-0-methylsucrose would disappear in alkaline 

degradation, this reassignment is still consistent with the observed alkali-lability’ of 

peak IV material. 

The ’ 3C-n.m.r. chemical-shifts of the fructofuranoside carbon atoms and of the 

methoxyl carbon atoms are shown in Table III. The assignments of the methyl 

b-D-fructofuranoside carbon atoms are those of Angyal and Bethell’. The chemical 

shifts shown in Table III are consistent with the peak 3 material’s being 3’-O-methyl- 

sucrose, and peak 7 material’s being 4’-0-methylsucrose. Thus, the resonance for 

C-3’ in peak 3 has undergone an a-shift downfield by some 8.6 p.p.m. The C-4’ 

resonance of the same compound has undergone a small P-shift upfield of -0.3 p.p,m. 

Similar shifts (9.8 and 0.1 p.p.m.) apply to the spectrum of peak 7 material. In addi- 

tion, the 4’-methoxyl group is apparently close enough to C-6 of the D-fructosyl 

moiety to bring about a downfield shift of -0.6 p.p.m. 



310 NOTI. 

ACKNOWLEDGMENTS 

The authors thank the Australian Development Assistance Bureau for the 

award of a Coiombo Plan scholarship (to P.S.): Waters Ahsoclatrs (Australia) Pty., 

Ltd., and Mr. G. White for performln, (7 the preparative l.c.: Mr. \. Pickles anJ Dr. 

J. Saunders (School of Chemistry. Univcrsitg of New South Wales) for the ‘t-f- 

and ‘“C-n.m.r. spectra, rcspzctivrly; and Professor S. J. Angyal for his aci~,icc con- 

cerning the ‘“C-n.m.r. spectra. Financial support \V;LS provided bq the Australian 

Research Grants Committee and by the Sugar Research lnstltute. Machay, Australia. 

REFERENC’F‘S 


