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INTRODUCTION 

In previous papers l-‘, we reported the relationship of the sign of the maxima 
of the circular dichroism (c.d.j and that of the Cotton effects of the optical rotatory 
dispersion (0-r-d.) curves of carbohydrate C-nitro alcohols (I-deoxy-1-nitro alcohols) 

to the configuration at C-2, which is the nearest asymmetric carbon atom to the nitro 

chromophore group. 
The present paper is concerned with the synthesis and the c-d. of 1,2-dideoxy- 

I-nitro alcohols in which C-2 is not asymmetric and C-3 is the nearest asymmetric 

carbon to the nitro group. The c.d. and the o.r.d. curves of these compounds were 
examined and the relationship between the configuration at C-3 and the signs of the 
c.d. maxima and the Cotton effects is reported. 

RESULTS AND DISCUSSION 

Five 1,2-dideoxy-I-nitro alcohols, i.e., 1,2-dideoxy-1-nitro-D-m-abino-hexitol’ 
(l), l,Zdideoxy-1-nitro-D-nzanno-heptitol (2), 1,2-dideoxy-l-nitro-D-ribo-hexito16 (3), 
1 ,2-dideoxy-1-nitro-D-.uylo-hexitol (4), and 1 ,2-dideoxy-1-nitro-D-&zcto-heptitol (5) 
were synthesized according to the methods of Sowden and Fischer,” and Shechter 

et a1.7. In these methods, peracetates of l-deoxy-1-nitro alcohols are converted into 

the nitroiilefin derivatives of acetoxyalkanes, hydrogenated in the presence of palla- 
dium-black5 or sodium borohydride7 to peracetates of 1,2-dideoxy-1-nitro alcohols, 
and then deacetylated. 

*Part V. Ref. 1. 
*his work was presented at the 30th Annual Meeting of the Chemical Society of Japan, Tokyo. 
April 1967_ 
SPresent address: Department of Biological Chemistry, College of Medicine, The Pennsylvania 
State University, The Milton S. Hershey Medical Center, Hershey, Pennsylvania 17033 (U. S. A.). 
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methoxide (1.4 ml), and the mixture was kept for 20 h at room temperature. It was 
added to water (150 ml) and neutralized with Dowex-50 (H+) resin. The resin was 
filtered off, and the filtrate and washings were evaporated to a syrup which was kept 
in the cold. The crystals were filtered off, washed with ethanol (840 mg, 81%)) and 
recrystallized from ethanol, m.p. 116-l 17”; U.V. datum: A:;: 273-265 (E 25). 

Anal. Calc. for C,H,,NO,: C, 37.33; H, 6.71; N, 6.21. Found: C, 37.69; H, 
6.62; N, 6.25. 

3,4,5,6-Tetra-O-acetyZ-I,2-dideoxy-l-nitro-D-ribo-hexitol (10). - According to 
the method of Shechter et al.‘, a solutioh of 3,4,5,6-tetra-O-acetyi-l-niko-D-ribo-l- 

hexene5 (1 g) in 2:3 (v/v) tetrahydrofuran-ethanol (25 ml) was added to a stirred 
suspension of sodium borohydride (180 mg) in tetrahydrofuran (10 ml) at 0”. The 
mixture was stirred for 2.5 h at 0” and then acidified at 0” with an aqueous solution 
(2.5 ml) of acetic acid and urea, obtained lo b y dissolving urea (20.5 g) in 20% aqueous 
acetic acid (100 ml). After evaporation, a small portion of water was added to the 
residual syrup and the mixture was extracted with ether. The ether extract was dried 
with sodium sulfate and then evaporated to give a colorless syrup (785 mg); U.V. 
datum: ,XEzH 282 nm (E 49). 

1,2-Dideoxy-I-nifro-D-ribo-kexitol (3). - To a cooled solution of syrupy 10 

(720 mg) in ethanol (20 ml) was added M sodium methoxide (8 ml). The mixture turned 
yellow and an amorphous precipitate appeared. After 20 h, water (30 ml) was added 
to the cooled mixture. The resulting mixture was passed through a column (2 x 8 cm) 
of Dowex-50 (Hf) resin, the effluent and washings were combined, decolorized with 
charcoal, and evaporated in UQCUO to a syrup. After repeated additions of ethanol to 
the syrup and subsequent evaporations in UCICUO, the syrup crystallized. The crystals 
were washed with ethanoi-ether to give 3 (340 mg, 88%) and were recrystallized twice 
from ethanol, m-p. 106-107”, U.V. datum: Lz&,der 272 nm (e 41). 

Anal. Calc. for C6H13N06: C, 36.92; H, 6.72; N, 7.17. Found: C, 36.84; H, 
6.69; N, 7.10. 

3,#,5,6-Tetra-O-acetyZ-l,2-dideoxy-l-nitro-~-xylo-hexitoZ (11). - A solution of 
3,4,5,6-tetra-O-acetyl-1-nitro-D-xylo-1-hexene’ (3 g) in 1:2 (v/v) tetrahydrofuran- 
ethanol (75 ml) was added dropwise to a stirred suspension of sodium borohydride 
(360 mg) in tetrahydrofuran (30 ml) at 0” over a period of 45 min. The mixture was 
stirred for 2.5 h at 0”, and then acidified with an aqueous acetic acid-urea solution 
(7 ml) at 0” within 10 min. A pale-yellow syrup (2.1 g) having I-zzH 290 nm was 
obtained after treatment of the reaction mixture as just described for 10. 

1,2-Dideoxy-I-nitro-mxylo-hexitol (4). - To a cooled solution of syrupy 11 
(2.0 g) in ethanol (140 ml) was added 0.2~ sodium methoxide (100 ml). The mixture 
was treated as just described for 3, and the crystals were filtered off and washed with 
ethanol to give hygroscopic crystals of 4 (640 mg, 60%), m.p. 43-44” (dec.), U.V. 
datum: A:;: 273-260 nm (E 37). 

Anal. Calc. for C,H,,NOs: C, 36,92; H, 6.72; N, 7.17. Found: C, 36.64; H, 
6.61; N, 7.08. 

3,4,5,6,7-Penta-O-acetyl-I,2-dideoxy-I-nitro-D-galacto-heptitoZ (12). - 3,4,5,6,7- 

Carbohyd. Res., 23 (1972) 450455 



NOTE 455 

Penta-O-acetyl-l-nitro-D-galacto-l-heptene’l (2 g) in tetrahydrofuran (80 ml) was 

treated as just described for 9 to give crude crystalline 12 (1.5 g, 75%) which was 

recrystallized from ethanol, m.p. US”, U.V. datum: ,lzH 289 nm. 
Anal. Calc. for C,,H,,NO,,: C, 46.88; H, 5.79; N, 3.22. Found: C, 47.00; 

H, 5.73; N, 3.19. 

1,2-Dideo,ry-l-nitro-D-galacto-i2eptitol@). - Compound 12 (1 g) was deacetyl- 
ated as just described for 8 and crystalline 5 (264 mg, 51%) was recrystallized from 
ethanol, m-p. 142-145”, U.V. datum: ,I”,;51 272-265 (E 23). 

Anal. Calc. for C,H,,NO,: C, 37.33; H, 6.71; N, 6.21. Found: C, 37.72; H, 

6.60; H, 6.25. 
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