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Note 

Stereoselective synthesis of nitropyrazolines: 1,3-dipolar 
cycloaddition of diazoalkanes to (E)-4,5,6,7,8-penta- 
acetyl-1 ,2,3-trideoxy-I?-C-nitro-D-manno-act-2-enitol 
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We have described a stereoselective synthesis of 3-nitro-4-(D-ga&to-penta-ace- 
toxypentyl)pyrazolines by cycloaddition of diazoalkanes to sugar nitro-olefins that 
have the D-gakzcto configuration’. Baer and Gilron’have also reported the preparation 

of a nitropyrazoline, in moderate yield (29%) by the addition of diazomethane to 
3,4,5,6,7-penta-O-acetyl-1,2-dideoxy-l-nitro-D-~~~~~-hept-l-enitol, but the stereo- 

chemistry of the product was not discussed. 

We now report the preparation of (a-4,5,6,7,8-penta-0-acetyl-1,2,3-trideoxy-2- 
C-nitro-D-manno-act-2-enitol(l), and its reaction with diazoalkanes has been studied in 

order to ascertain the influence of the configuration of the sugar chain on the ster- 
eoselectivity. The products are of interest because they are acyclonucleosides, and 

compounds of this type have received attention as antiviral drugs’,4. 

As with D-galactose’, the reaction of D-mannose with nitroethane in the presence 
of sodium methoxide gave only two (84:16 ratio) of the four possible stereoisomeric 
1,2-dideoxy-2-C-nitro-octitols (‘H-and ‘3C-n.m.r. data), treatment of the hexa-acetates 

of which with sodium hydrogen carbonate gave 81% of 1. The E configuration was 

assigned to 1 on the basis of the ‘H-n.m.r. data. Thus. the allylic coupling (_I,,, 1.1 Hz) 

indicated the E configuration’ and the chemical shift of the resonance of the olefinic 
proton (6.87 p.p.m.) was closer to that (6.91 p.p.m_) expected for the E configuration 

than to that (6.29 p.p.m.)6 for the 2 configuration. The J1,4 value of 7.4 Hz is also 
indicative of an anti disposition of H-3,4. Hence, the conformation l(E) must prepon- 
derate in solution with H-4 eclipsed with the ethylenic bond and no 1,3-parallel 

interactions of acetoxyl groups, 
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Compound 1 failed to react with ethyl diazoacetate under conditions employed 

with the diazoalkanes. However, when the reaction was carried out in dichloromethane, 

under reflux, the syrupy pyrazole 6 was obtained. 

EXPERIMENTAL 

General methods. ~ Solutions were concentrated in vacua at <40”. Melting 

points were determined with an Electrothermal apparatus and are uncorrected. Optical 

rotations were measured at 20-25” with a Perkin-Elmer 241 polarimeter (1 O-cm cell). 
1.r. spectra were recorded with a Perkin-Elmer 1310 spectrophotometer. F.t.-n.m.r. 

spectra (in CDCI,) were obtained with Bruker WP-80-SY and Varian XL-200 spectro- 
meters. T.1.c. was performed on Silica Gel 60F,,, (Merck) with detection with U.V. light 
or by charring with sulfuric acid. Ascending p.c. was carried out on Whatman No. 1 
paper, using A, butan- 1 -ol-pyridine-water (1: 1: 1); and B, butan- 1 -ol-acetone--water 

(2:7:1); and detection with alkaline silver nitrate. 
1,2-Dideoxy-2-C-nitro-octitofs. - To a stirred suspension of D-mannose (8.00 g, 

44.41 mmol) in dry methanol (35 mL) and nitroethane (45.00 mL) was added cold 

methanolic sodium methoxide prepared from sodium (2.00 g) and methanol (46 mL). 
The mixture was stirred for 24 h, and the sodium aci-nitroalcohols were collected and 
washed with cold methanol, ether, and light petroleum. An aqueous solution was 
treated with an excess of Dowex 50 (H ‘) resin, then concentrated to yield a syrup that 
was crystallised from ethanol to afford a mixture (6.2 g, 55%) of two octitols in the ratio 

86:14, m.p. 168-169”; v,,~ 3350 (OH) and 1550 cm -’ (NO?). N.m.r. data [(CD&SO]: 

major product, ‘H, 6 1.50 (d, 3 H, J,,2 6.7 Hz, H-1,1,1), 3.20-3.80 (m, 6 H, H-4/8), 4.12 
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H, H-l’); “C, 6 16.60 (Me), 17.90 (Me), 20.15 (OAc), 47.10 (C-4), 61.10 (C-5’), 

67.1c69.60 (C-1’/4’), 87.50 (C-5), 124.10 (C-3), 169.70 (OAc). 
Anal. Calc. for C,,HZ,N,O,,: C, 47.71; H, 5.81; N, 8.35. Found: C, 47.80; H, 5.84; 

N, 8.26. 

(3R,4S)-3-Methyl-3-nitro-4-(pentr~-O-acetyl-D-manno-pentitol-Z-pl~-l-pyrazo- 

line (3) and (3S,4S)-4-met~iy~-4-nitro-3-(penta-O-acetyl-D-manno-pentitoI-I-yl)-I-pyra- 

zoline (3’). --A solution of l(1.80 g, 4.02 mmol) in 1 ,Cdioxane (15 mL) was treated with 
diazomethane (0.39 g, 9.28 mmol) as described in the preparation of 2. The resulting 
solution was stored at 0” for 1 h, then concentrated to dryness. Crystallisation of the 

solid residue from methanol gave a mixture (I .96 g) of 3 and 3’, m.p. 8X-90”; v,;,, 1750 
(C = 0) and 1550 cm-’ (NO,). N.m.r. data (CDCI,): 3, ‘H, 6 1.83 (s, 3 H, Me). 2.02-2.12 

(s, 15 H, 5OAc). 3.06(m, 1 H, H-4), 4.04(dd, 1 H,J,.,,..4.4,J,..,. -12.8 Hz, H-5”),4.26 

(dd, I H,J,.,,,3.1 Hz,H-5’),4.57(dd, 1 H,J,,,,6.9,JSa,Sb -18.2Hz,H-5b),4,96(dd, 1 H, 
J4,5a 8.7 Hz, H-5a), 5.03-5.40 (m, 4 H, H-1’/4’); 13C, 6 16.50 (Me), 20.40 (OAc), 40.20 

(C-4),6].30(C-5’),68.10-70.1O(C-1’/4’), 78.7O(C-5), 123.2O(C-3) 169.40(OAc);3’, ‘H, 

6 1.66 (s, 3 H, Me), 2.02-2.12 (s, 15 H, 5 OAc), 4.04 (dd, 1 H, f4..5.. 4.4. J5.,5.. -12.8 Hz, 

H-5”), 4.26 (dd, 1 H, .74S,5. 3.1 Hz, H-5’), 5.03-5.40 (m, 4 H, H-1’/4’); ‘C, 6 14.80 (Me), 
20.40 (OAc), 42.50 (C-3), 61.30 (C-5’), 67.50.-70.10 (C-l’i4’). 75.10 (C-5), 122.10 (C-4), 
169.50 (OAc). 

Anul. Calc. for C,,H2,N,0,Z: C, 46.63; H, 5.56; N, 8.59. Found: C, 46.82; H, 5.60; 

N, 8.48. 
3,S-Dimethg~-4-(penta-O-acety~-D-manno-pentitol-Z-yl) (4). - Dry hy- 

drogen chloride was bubbled through a solution of 2 (1.50 g, 2.98 mmol) in chloroform 
(10 mL). T.1.c. indicated the rapid formation of 4, R, 0.50 (ethyl acetateehexane, 5: l), as 

the sole product. The solvent was evaporated to give syrupy 4 (1.02 g, 90%), [a], + 18” (c 
0.5, dichloromethane); I.,,,,, 236 nm (E,,,~ 3.01); vmax 3250 (NH) and 1730 cm- ] (C = 0). 

N.m.r.data(CDCl,):‘H,61.79-2.13(s, 15H,5OAc),2.31 (~,6H,2Me),4.06(dd, lH, 

JC,Y 4.8 Hz, H-5”), 4.27 (dd, 1 H, J4.,5. 3.0, Ji.,5.. - 12.6 Hz, H-5’), 4.9995.65 (m, 4 H, 

H-1//4’), 8.35 (bs, 1 H, NH); 13C, 6 10.70 (Me), 20.20 (OAc), 61.90 (C-5’) 64.30-69.20 

(C-1’/4’), 110.20 (C-4), 143.60 [C-3(5)], 169.60 (OAc). 
Anal. Calc. for CZOH28N20,0: C, 52.63; H, 6.14; N, 6.14. Found: C, 52.38; H, 6.07; 

N, 6.23. 
3(5)-Meth~l-4-(penta-O-acet~I-~-manno-pentitol-l-yl)p~vrazol~ (5). - A stream 

of hydrogen chloride was passed through the mixture (2.00 g, 4.08 mmol) of 3 and 3’ in 
chloroform (15 mL). Evaporation of the solvent and column chromatography (ethyl 

acetateehexane, 1:2) of the syrupy residue afforded the major product 5 as a syrup (0.81 
g, 45%) R, 0.40 (ethyl acetate-hexane, 4: I), [XI,, + 12” (~0.5, dichloromethane); I.,,, 235 

nm (F,,,~ 2.58); v,,, 3290 (NH) and 1740cm ’ (C =O). N.m.r. data (CDCI,): ‘H, 6 1.92 (s, 

15 H, 5 OAc), 2.28 (s, 3 H, Me), 3.99 (dd, 1 H, J4.,5.s 5.0 Hz, H-5”), 4.20 (dd, 1 H, Ja.,5. 3.2, 

J,.,,, - 12.8 Hz, H-5’), 5.42-5.65 (m, 4 H, H-1’/4’), 7.50(s, 1 H, H-3), 9.27 (bs, 1 H, NH); 
“C, 6 10.30 (Me), 20.40 (OAc), 61.90 (C-5’), 64.90-70.10 (C-l//4’), 113.30 (C-4), 135.30 

[C-5(3)], 142.30 [C-3(5)], 169.40 (OAc). 
Anal. Calc. for C,,H2,N20,,: C, 51.58; H, 5.92; N, 6.33. Found: C, 51.42; H, 6.02; 

N, 6.43. 




