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As ~-acetylenic ketones are easily transtbrmed into heterocyclic structures, 
ketoacetylenic sugars can be used as precursors for certain C-nucleosides. We now 
report on the utilisation of 3-C-ethynyl-l,2:5,6-di-O-isopropytidene-c~-o-allofuranose 
(2) [obtained 1-3 from 1,2:5,6-di-O-isopropylidene-c~-D-ribo-hexofuranos-3-utose (1)] 
in the synthesis of 3-substituted pyrazoles. 

High yields (75-85 %) of the diols 3 were obtained by treatment of 2 with lithium 
or sodium amide in liquid ammonia-tetrahydrofuran, followed by addition of 
isobutyraldehyde, 2-ethylbutanal, benzaldehyde, or tolualdehyde. Methyl sulphoxide 
replaced tetrahydrofuran in the reaction with p-chlorobenzaldehyde. The first member 
(3, R = H) of the series of diols resulted t from the addition of the Grignard derivative 
of 2-propyn-l-ol to 1. 
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Oxidation of the diols 3 with chromium trioxide-pyridine-acetic acid led to the 
corresponding ketols 4, which, with ethereal diazomethane, gave the pyrazoles 5 
(60-80%). In at least one reaction, diazomethane probably added in both senses to the 
triple bond, as the n.m.r, spectrum of the pyrazole 5 (R = CHMe2) contained two 
pairs of doublets for H-1 and H-2 of the sugar moiety, and two pairs of singlets for 
the pyrazole proton. T.l.c. of this product revealed two components. 

When the ketols 4 were treated with phenylhydrazine in ethanol at room tempera- 
ture, the pyrazoles 6 were obtained. A singlet at r 3.33-3.7 in the n.m.r, spectra is in 
agreement 4 with a pyrazole H-4, but the position of the N-phenyl group could not be 
established. The direction of this type of cyclocondensation is not easily predictable 6. 

EXPERIMENTAL 

Melting points (uncorrected) were determined with a Kofler hot-stage apparatus. 
l.r. spectra were recorded for chloroform solutions or KBr discs with a Perkin- 
Elmer 257 spectrophotometer. N.m.r. spectra were recorded at 60 MHz for solutions 
in CDC13 (internal Me4Si) with a Perkin--Etmer R-24 spectrometer. Analyses were 
determined by Seccidn de Semimicroanfilisis del Instituto de Quimica Orgfinica de 
Barcelona, Spain. 

T.l.c. was performed on Camag DSF-5 Silica gel with hexane-ethyl acetate (1:1), 
and detection with phosphomolybdic acid or with 0.05% aqueous potassium per- 
manganate. All evaporations were carried out at < 40°/,-~ 12 mmHg. Tetrahydrofuran 
(distilled from sodium) and methyl sulphoxide (dried over CaSO4) were stored over 
4 A molecular sieve (Merck). Diazomethane was prepared from N-methyl-N-nitroso- 
urea, and used without distillation. The chromium trioxide-pyridine-acetic acid 
oxidising agent was prepared 6 by slow addition of chromium trioxide (40 g) to a 
stirred solution of pyridine (32 g) in acetic acid (150 ml) at <40 °, and final dilution 
with acetic acid (to 250 ml). 

Reactions of 3-C-ethynyl-l,2:5,6-di-O-is'opropylidene-~-D-allofuranose (2) with 
aldehydes. - -  (a) A solution of 2 (4.7 g) in tetrahydrofuran (10 ml) was added to a 
stirred solution of sodium amide (from 1.13 g of sodium) in liquid ammonia (60 ml). 
The volume of the mixture was slowly decreased to half at 50 °. Tetrahydrofuran (90 ml) 
was then added slowly, and the ammonia was removed at ~20°/0.5 mmHg. The 
volume was made up to ~ 90 ml with tetrahydrofuran, and a solution of isobutyral- 
dehyde (3.65 g) in tetrahydrofuran (10 ml) was added dropwise with cooling (N0°). 
The mixture was stirred at room temperature for 3 h, saturated, aqueous ammonium 
chloride (100 ml) was added, the solvent was partially evaporated, and the resulting 
mixture was extracted with ether (5 ×20 ml). The combined extracts were dried 
(Na2SO~) and concentrated, and the syrupy residue (6.0 g) was crystallised from 
ethyl ether-hexane to give 3-C-(3-hydroxy-4-methylpent-l-ynyl)-l,2:5,6-di-O-iso- 
propylidene-~-D-allofuranose (3, R = CHMe2) as white plates (1.13 g). 

Using essentially the foregoing procedure, with the appropriate aldehyde, the 
3-C-(4-ethyl-3-hydroxyhex-l-ynyl) (3, R = C H E t 2 ,  from 2-ethylbutanal), 3-C- 
(3-hydroxy-3-phenylprop-1-ynyl) (3, R = Ph, from benzaldehyde), and 3-C-(3-hydroxy- 
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3-p-tolylprop-l-ynyl) (3, R =p-tolyl, from p-tolualdehyde) derivatives of 1,2:5,6- 
di-O-isopropylidene-c~-D-allofuranose were obtained. The physical constants and 
analytical data for these compounds are given in Table I. The syrupy products were 
purified by p.l.c. 

(b) A solution of 2 (5 g) in methyl sulphoxide (15 ml) was added dropwise to a 
stirred solution of lithium amide (from 0.42 g of lithium and 100 ml of ammonia, and 
subsequent evaporation of solvent) in methyl sulphoxide (20 ml) under nitrogen. 
After stirring for 45 min at room temperature, a solution of p-chlorobenzaldehyde 
(2.82 g) in methyl sulphoxide (15 ml) was added and the mixture was stirred for 7 h. 
Cold water was added, the mixture was extracted with ether (4 x 50 ml), and the 
combined extracts were shaken with brine (3 x 40 ml) and water, dried, and concen- 
trated. Crystallisation of the residue from ethyl ether-hexane gave 3-C-(3-p-chloro- 
phenyl-3-hydroxyprop-l-ynyl)-!,2:5,6-di-O-isopropylidene-e-D-allofuranose (3, R =  
p-chlorophenyl) as white needles (2.5 g). The physical constants and analytical data 
are given in Table I. 

Oxidation of the diols 3. - -  Chromium trioxide-pyridine-acetic acid reagent 
(23.8 ml) was added dropwise to a stirred solution of 3 (R = CHMee, 6.45 g) in 
acetic acid (20 ml) at 0 °, and the mixture was stirred for 0.5 h at room temperature. 
Water (120 ml) was added, the mixture was extracted with ether (3 x 20 ml), and the 
combined extracts were washed with ice-cold 2M hydrochloric acid, saturated, aqueous 
sodium hydrogen carbonate, and water, dried, and concentrated. Crystallisation of 
the residue from ethyl ether-hexane gave 1,2:5,6-di-O-isopropylidene-3-C-(4-methyl- 
3-oxopent-l-ynyl)-e-D-altofuranose (4, R = C H M e ~ )  as white plates (0.95 g); v .... 
3380 (OH), 2210 (C---C), and 1680 cm- 1 (C=O). 

Using essentially the above procedure, the following products were obtained. 
1,2:5,6-Di-O-isopropylidene-3-C-(3-oxo-3-phenylprop-l-ynyl)-a-o-allofuranose (4, R 
= Ph), vm,× 3340 (OH), 2230 (C-C), and 1650 cm- 1 (C=O). 

1,2: 5,6-Di- O-isopropylidene-3-C~-(3-oxo-3-p-tolylprop - 1 -ynyl) -c~-o- allofuranose 
(4, R =p-tolyl), vm~,x 3490 (OH), 2210 ( C - C ) ,  and 1650 cm- 1 (C=O). 

3-C-(3-p-Chlorophenyl-3-oxoprop-l-ynyl)-l,2:5,6-di-O-isopropylidene-c~-D-allo- 
furanose (4, R =p-chlorophenyl), Vma x 3490 (OH), 2210 (C---C), and 1660 cm- ~ (C=O). 

The physical constants and analytical data for these compounds are given in 
Table I. 

Synthesis ofpyrazole derivatives 5. - -  A solution of 4 (R = CHEt2, 0.48 g) and 
diazomethane (from 6.8 g of N-methyl-N-nitrosourea) in ethyl ether (70 ml) was 
stored for 6.5 h. Acetic acid was then added, and the colourless solution was shaken 
with saturated, aqueous sodium hydrogen carbonate, dried, and concentrated. Crystal- 
lisation of the residue from ethanol-ethyl acetate gave 4-(1,2:5,6-di-O-isopropylidene- 
~-D-allofuranos-3-yl)-3-(2-ethyl-l-oxobutyl)pyrazole (5, R = CHEt2) as white prisms 
(0.09 g), vm, x 3290 (OH) and 1630 cm- 1 (C=O). 

By essentially the above procedure, the 3-benzoyl (5, R = Ph) and 3-p-chloro- 
benzoyl (5, R=p-chlorophenyl) derivatives of 4-(1,2:5,6-di-O-isopropylidene-e-D- 
allofuranos-3-yl)pyrazole were prepared. 
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T A B L E  IV 

P.M.R. COUPLING CONSTANTS (Hz) FOR PYRAZOLES 5 AND 6 

Compound Jr,2 J4,5 Js,6a-6b J6 ,6b 

NOTE 

5, R = CH(CzHs)2  3.6 
C6H5 3.6 
C6H4-p-CH3 3.5 

6,  R = CH(CHa)2 3.6 5.2 7.0 5.2 
CH(C2Hs)2 3.6 5.3 6.4 5.0 
C6H5 3.5 5.5 6.8 6.0 
C6H4-p 'CH3 3.6 5.45 7.2 5.6 
C6H,~-p-CI 3.5 5.45 7.2 5.2 

The physical constants and analytical and n.m.r, data for these compounds are 
given in Tables II-IV. 

Reaction ofphenylhydrazine with the ketols 4. - A solution of freshly distilled 
phenylhydrazine (0.06 ml) and ketol 4 (R = CHMe 2, 0.21 g) in ethanol (20 ml) was 
kept for 5 days at room temperature, and then concentrated. The residue was cry- 
stallised from ether-hexane to give 5(3)-(1,2:5,6-di-O-isopropylidene-e-D-allofuranos- 
3-yl)-3(5)-isopropyl-l-phenylpyrazole (6, R = CHMe2) as white plates (0.07 g). 

By essentially the above procedure, the corresponding 3(5)-(2-ethylprop-l-yl) 
(6 ,  R = CHEt2), 3(5)-phenyl (6, R = Ph), 3(5)-p-totyl (6, R =p-tolyl), and 3(5)-p- 
chlorophenyl (6 ,  R = p-chlorophenyl) derivatives were prepared. 

The physical constants and analytical and n.m.r, data for these compounds are 
given in Tables II-IV. 
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