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ABSTRACT 

New 3-(D-gafucto-pentitol-I-yl)pyrazole derivatives have been obtained by the reaction of D- 

galactose hydrazones and nitroalkenes. Cyclodehydration of the I-methyl-3-(D-galacto-pentitol-l-yl)pyra- 

zoles in trifluoroacetic acid at room temperature afforded good yields of 3-(r-D-lyxofuranosyl)-l-methyl 

derivatives. A p anomer was obtained only for the 5-(p-tolyl) derivative. 

INTRODUCTION 

We have described the preparation of 3-(D-arabinofuranosyl)pyrazoles by the 
cyclodehydration of the corresponding 3-(D-manno-pentitol- I-yl) derivatives with boil- 
ing aqueous loo/o trifluoroacetic acid’. In the Q-mixtures obtained, the B anomer was 
the major component. We now report on the application of this reaction to some new 
and known’ 3-(D-galacto-pentitol-1-yl)pyrazoles. 

RESULTS AND DISCUSSION 

The reactions of D-galactose methylhydrazone (1) with 1 -nitropropene and with 
2-nitrobut-2-ene in 10: 1 N,N-dimethylformamide-water at room temperature afforded 
the pyrazole derivatives 4 (79%) and 5 (88%), respectively. Similarly, with /?-nitrosty- 
rene, D-galactose benzylhydrazone (2) gave the I-benzylpyrazole derivative 6 (85%), 
and D-galactose hydrazone (3) gave the pyrazole derivative 7 (77%). As in the previous 
study’, loss of the nitro group took place and the regioselectivity was “normal” as 
indicated by the 6 value (6.27-6.70) for the resonance of the pyrazole proton in 
compounds 4, 6, and 7. As expected”3, the signal for H-l’ was the most downfield of 
those for the polyol chain. The chemical shifts of the ‘H and ‘?Z resonances for the 
remainder of the polyol chain accorded with previous finding?. For 7, the signals of 
C-3 and C-5 were broadened as a consequence of tautomerism5, and that of C-S was 
distinguished easily from the APT spectra6 and was the most shielded of those in the 
polyol moiety. 

Treatment of 5,s (ref. 2), and 9 (ref. 2) severally with trifluoroacetic acid at room 
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1 R' = Me 

2 R' = Sn 

3 R'=H 

4 R' = R5 = Me, R4 :H 

fj R1 = R4 2 R5 : "e 

6 R' = En, R4 = H, Rs =- Ph 

7 R' = R4 = H, R5 = Ph 

8 R I 4 
= R = Me, R 

5 : a-tolyt 

9 R1 = Me, R4 = ti, R5 = -' -tolyl 

,o R = “, R’ = R4 : *5 x Me 

1t R-H,R' : R4 = Me, R5 r to1yt 
12 R = H, R' = Me, R4 = H, R5 - .--tolyl 

14 R AC. R' R4 = Me, R' - -tolyl 
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H-l’ resonance should be lower for the r than for theb anomer (6 4.71 for 12 and 4.88 for 
13) but the J,,,z values of 7.8 and 4.8 Hz for 12 and 13, respectively. are outside the range 
established’ for cis protons. Compound 12 was more dextrorotatory than 13. in 
agreement with Hudson’s rule’. The ‘H-n.m.r. spectra of 10 and 11 showed similarities 
with that 01.12. Thus, the respective J,,,?, values (8.3 and 8.0 Hz) were higher than those 
expected for cis protons, and the 6 values of H-2’ and H-3’ resonances were in the same 
order (H-2’> H-3’) as for the CI anomer 12 (c:$ H-3’>H-2’ for the /I anomer 13). The 
latter effect may be attributed to the anisotropy of the pyrazole ring. On this basis, the c( 
configuration is assigned tentatively to 10 and 11. 

The ‘3C-n.m.r. data for l&15 (Table II) showed that, in comparison with the 
resonances for the pentitol-l-y1 compounds, those of C-l’/4 were shifted downfield, 
whereas that of C-5’ was at a higher field in accord with pentofuranosyl structures. 

The mass spectra of l&13 each contained a peak for M I’( - 5%), and a fragment 
for (B + 30)+ (where B is the pyrazole residue and 30 is the mass of CHOH+) was the 
base peak. The second peak in intensity (4&60%) had nz/= (B + 44)’ and was due to the 
ion (BpCH,&HOH)t. These, and other, features are typical of C-nucleosides’“,“. The 
derivatives 14 and 15 showed the expected fragmentations for these types of com- 

pounds” ‘j. 
The formation of furanoid derivatives only from 4-9 suggests the operation of 

kinetic control. The temperature necessary to effect cyclodehydration by using triff uo- 
roacetic acid was much lower than those employed with dilute aqueous acid. Steric 
hindrance effects may account for the formation of the /?-lyxosyl derivatives being 
disfavoured. 

EXPERIMENTAL 

General methods. - Solvents were evaporated in vncuo at < 45”. Melting points 
were determined with a Gallenkamp MFB-595 apparatus and are uncorrected. Optical 
rotations were measured with a Perkin-Elmer 241 MC polarimeter. T.1.c. was perform- 
ed on Alugram Sil G/UV,,, (MN) and detection with U.V. light or iodine vapor or by 
charring with sulphuric acid. U.V. spectra were recorded with a Beckman DU-7 
spectrophotometer and i.r. spectra (for films or KBr discs) with a PerkinElmer 299 
spectrophotometer. N.m.r. spectra were recorded with a Varian XL-200 spectrometer; 
Jn,n values were measured directly from the spectra and assignments were confirmed by 
deuteration and/or double-resonance experiments. The “C-n.m.r. spectra (50.3 MHz) 
were recorded under proton-decoupled conditions and the multiplicities were assigned 
from APT spectra6. E.i.-mass spectra (70 eV) were obtained with a Kratos MS-8ORFA 
instrument operated at an ionising current of 100 PA, an accelerating voltage of ,I kV, 
and a resolution of 1000 (10% valley definition). Consumption of periodate was 
determined by a method based on that of Fleury and Lange’“. 

Prepartation of 3-(D-galacto-pentitol-f-Jsl)plvzzo/es (4-7). - To a stirred solu- 

tion of the r>-galactose (alkyl)hydrazone (l-3, 10 mmol) in 1O:l NJ-dimethylforma- 
mide-water ( - 10 mL) was added nitroalkene (10 mmol) at room temperature. Each 
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