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Abstract - The W&t&reaction of 2-~~o-2-deoxy-4,6-0~e~y~dene glucose 
1 leads either to the chiral glycerol8 6, vka a fragmantation of tb )~gpt, or to the 
chain-elongated derivatives 8, depending on type of the yllde. Compounds 8 can 
be amv4rted easiIy to the open-&in uJdehydo sugar 10 in two steps. 

Carbohydrates are readily available chlml starting materials for the synthssis of enantioplerically and 

diastereomerically pure compounds’~~. 

In an effort to synthesize optically pure amino acids, aldehydes and alcohols as well w sphingoids and C- 

glycosides, the Wittig reactions of partklly protected amino sugara seemed to offer 8 convenient route. 

Recently, we reported the rea+ion of 2-pc6tMlido-2-dsoxy-4i6-O-e~y~dene-a-D-glucose la with the 

resonance-stabiliaed carbethoxymethylene triphenylphosphorane 2 to the allylamino derivative 3, which 

could easily be converted to the C-glycoaide 4’). 
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In order to establish the general scope of this rmadon, we do investigated the use of non-stabilized ylides 

5. Surprisiigly, instead of the expected chin-elongated sugars, the chiral glycerol derivative 68-c were 

formed. By use of a four fold exm of #a ylide~ 5 the alkenea 6 were obtained in about 70% yield. Thesa 

compounds are important intermMiate8 in tha synthesis of tphingoids~f. 
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Wittig olelination of glucoaaminc derivatives 7179 

(la) was prepared by a modified procedure ‘1 anal- 

(lb): 2-Benzyloxycarbonylamino-2- 
deoxy-a&-D-glucom (to g, 32 mmol) was added ld pualdehyde (100 ml) containing cont. sulfuric acid 
(0.2 ml). After stir&@ for 24 h, 100 ml of Eta0 were added. The p’p” lpitated product was filtered off and 
washed aeveml timed titb Et 0. YieId 10.3 0 (95%). m.p. 21rC?, [Found C, 56.77; H, 6.38; N, 4.08; 
C H NO (339.34) rcqt!irea 5, 56.63; H, 6.24, N, 4.13%1; IR (KBr): Y 3430, 3300, 3070, 3040, 2995, 
2#0,‘$86& 1680, 1550, 1280. 1180, 1090. 899. 690 cm”; lli NMR (&@O-d& 6 - 1.24 (3 H, d, J 4.8 
Hz), 3.05-3.30 (2 H, cqmplex), 3.35-3.80 (3 H, complex), 3.87-4.07 (I H, complex), 4.55 (0.4 H, d, J 8.4 
Hz), 4.72 (I H, complex), 4.97-5.40 (3.6 H, complex), 6.79 (1 H, br), 7.10 (0.6 H, d. J 8.4 Hz), 7.21 (0.4 
H. d. J 9.6 Ha), 7.35 (5 H, complex); “C NMR @MS&d,): 6 - 20.4, 57.0, 59.8, 62.1, 65.3, 65.5, 65.9, 
67.3, 67.9, 70.7, 81.1. 81.9. 91.7, 96.3, 98.7, 98.8, 127.9, 128.4, 137.1, 137.3. 156.2, 156.3. 

To a solution of glucosamine derivative la or lb (5 mmol) in dry dioxan (100 ml) were added the 
phosphonium bromide or chloride (20 mmol), potassium carbonate (i.76 g, 20 nimol) and formamide (2 
ml). After refluxing for 8 h, the precipitate waa filtered off, washedssveral times with dioxan and the 
solvent was evaporated under reduced pressure. The products were purified by column chromatography on 
silica gel (eluent: tetrachloromethane/acetone or chloroform/methanol). 

. - _ 5-hy&~.xv2~1.3~ - _ (68): Yield 447 mg (62%), colourless oil, [a] - 
-20.2’ (c - 0.9, EtOAcg, IR (neat): Y 3400 &I 2940 2870 1620 1405 1150 1120 1080 1045 835 
905, 845 cm-‘; ‘H NMR (CM=1 ): 6 my.36 (iH, d;J 5 iz), I.bO (1 k d, ; 3.5 kx), 3.143 (I fr, 1, ; IO.; 
Hz), 3.46 (I H, complex), 3.80 d H, 1, J 7.5 Hz), 4.18 (1 H, dd, J 10.5, 5 Hz) 4.74 (1 H, q, J 5 Hz), 5.37 
(1 H. d, J 11 Hz), 5.45 (1 H, d. 3 18 Hz), 5.90 (I H, ddd, J 18, 11, 7.9Hz); k NMR (CDCI ): 6 - 20.5. 
65.1, 70.4, 82.8, 98.8, 119.2, 134.8; MS (15O’C): 03/z - 
143.0708). 

143.0707 (2.95%. (M-H)+, talc. fk C,H,,Os 

m (6bx Yield 514.mg (65%), m.p. 48’C, 
60 74 
ti 

H .8 92%1; 
(&!l.,: 6 

IR (KBr> Y 3420. 
= 1.34 (3’H:B. J 5 

2990, 2940, 
Hz), 1.78 (3 

H. cbmple;), I.86 (1 br).-3.34-3.57 (2 H, corn&x). 3.74 (0.5 H,?, J 10.5 Hi), 4.18 (1.5.-H, complex), 
4.71-4.77 (1 H, 2q, J 5 Hz), 5.44 (0.5 H, ddq, J 11, 9, 1.6 Hz), 5.51 (0.5 H. ddq, J 15.5, 8, 1.6 Hz), 5.87- 
5.97 (1 H. complex); MS (15O’C): p1/z - 157.0863 (0.32%. (M-H)+. talc. for C&O, 157.0864). 

4 II ( (6~) Yield 1.13 g (64%). mp. 
46.5.C. [Found L 74 68. H 12 09 6 k 0 (3;4-58) r&i, C 74 52. H 11 94%1 IR- (KBr): Y - 3440, 
2910, 2820, 1460,‘1465,‘1365, i24& ~f40?1!10, lb85, 1075, 103& 8iO.‘85d, 7iO cd-‘; ‘H NMR (CDCI,): 
6 = 0.92 (3 H. t, J 8 Hz), 1.15-1.61 (30 H, complex), 2.12 (2 H, complex), 3.45 (2 H, complex), 3.71 (0.5 
H, t, J 8 Hz), 4.15 (1.5 H, complex), 4.70 (0.5 H, q, J 5 Hz), 4.71 (0.5 H, q, J 5 Hz), 5.37 (0.5 H, ddt, J 
11, 9, 1.5 Hz), 5.45 (0.5 H. ddt, J 15.5, 8, 1.5 Hz). 5.83 (1 H, complex). 

. . . . for the wim of -sunares 1 with benzvltriDhenvlDhos_ 

The amino sugar la or lb (5 mmol), benxyltriphenylphosphonium chloride (5.84 g. 15 mmol) and potassium 
carbonate (2.08 g. 15 mmol) were refluxed in dry dioxan (80 ml) containing formamide (2 ml). After 8 h 
the solution was allowed to cool to room temperature and the precipitate was filtered off and washed 
several times with dioxan. The solvent was evaporated under reduced pressure and the products were 
purified by column chromatography (eluenf chloroform/methanol). 

WZ, 3 Acs&mUn 5.7 0 sthvlidrne 1 1 
(80%): m.p. 143.C. -PO,, C 63.71. &- 7.36 i 4.30. C 

-- - __* @a): Yield 1.28 8 

r 
NO (321.37) requires C, 63.54; H, 7.21; N, 

4.36%1; IR (KBr): Y - 33b, 3O4b. i980, l 294b, 28&l, ’ 6& 1!!30, 1195, 1095 cm”; ‘H NMR (CDCI ) 
6 - 1.34 (3 H, Zd, fi). 1.93 (1.2 H. I), 2.05 (1.8 H, s), 3.08-3.70 (3 H, complex), 3.80 (1 H, cornpIe& 
3.90-4.17 (2 H, complex), 4.65 (1 H, 2q, J 5 Hz), 4.96 (0.6 H, complex), 5.29 (0.4 H, complex), 5.68 (0.4 
H, dd. J 11.5. 9.5 Hz), 6.20 (0.6 H, dd, J 16, 6.5 Hz), 6.37 (0.4 H. d, J 8 Hz), 6.50-6.71 (1.6 H, complex), 
7.15-7.39 (6 H, complex). 

Yield 1.385 g (67%). colourless oil, [Found C, 66.68; H, 6.73; N, 3.31; C H 0 (413.47) requires C, 
66.81; H, 6.58; N, 3.39 %I; IR (neat): Y 

(f”#, 
- 3520, 3320, 1690, 1560, 141!!, II” 80,e1080 cm-‘; ‘H NMR 

(CDCla): 6 - 1.30 (3 H, d. J 4.5 ). 2.15 br), 2.55 (IH, br), 3.23-4.14 (5 H, complex), 4.52-4.77 (2 H, 
ComPlex), 5.50 (0.5 H. d. J 8 ), 5.71 (0.5 H, d, J: 8 ). 6.17 (I H, complex), 6.59 (1 H, complex), 7.28 (10 H, 
complex). 
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(E/Z)-3-Bs~~xy~~~y~-5,7-O-e~y~~~-l-phenyl-l,~,3-Crideoxy-D-g~u-hept-l-enitol 8b 
(206.7 mg, 0.5 mmol) was d&solved lu diohloromethane-methanol (2 : 1, 15 ml) and cooled to -78-C. At 
this temperature a stream of oxygen and oxone was passed through the solution until a bluish colour 
indicated’ an e~xccaa of oxone. After removal of excess ozone by an argon stream, dimethylsulfide (0.1 ml) 
was added and the solution was allowed to.warm up to room temprature and stirred for another 1.5 h. The 
solvent was evaporated under reduced pr&saure and the remibg white precipitate was washed several 
times with EtsO. Yield: 150 mg (88%). m.p. 216-2l?C, spectroscopic data are identical with those for lb. 

ice. The product was extracted with dlchloromethane and purifled by column chromatography on silica gel 
(eluenu tetraohloromethane/acetone 31). Yield 38O.mg (92%). m.p. 94.C. pound C, 69.56; H, 5.22; N, 2.67; 
C H NO (529.59) requires C, 70.31; H, 5.90; N, 2.64%]; IR (KBr): Y - 3400, 2910, 2840, 1720, 1710, 
l&0,a\44t3, 1260, 1105, 705 cm’? ‘II NMR (CDC ) for (E)-9 : 6 - 1.50 (3 H, d, J 5 Hz). 1.80 (3 H, s), 
3.51 (1 H, t. J 10.5 Hz), 4.07 (1 H, dd, J 10, 2 4.33 (1 H. dd, J 10.5, 5:5 Hz), 4.73 (1 H, q. J 5 Hz), 
5.13 (1 H, td, J 10.5. 5.5 Hz), 5.28 (1 H, complex), 5.40 (1 H, dd, J 9, 2 Hz), 6.04 (I H, d, J 9 Hz), 6.11 
(1 H, dd, J 16, 7.5 Hz). 6.73 (1 H, d, J 16 Hz), 7.26-7.46 (9 H, complex), 7.54-7.60 (2 H, complex), 7.91- 
7.95 (2 H, complex), 8.25-8.74 (2 H, complex). 

_ _ ‘_ . . 2.4 drOb.8~&3_5 OeBDM _ _ 
. . .* 
m (11): (E/Z)-4,6-O-Bol-~~loxy~~~~~no-5,7-~~e~y~de~e-l-phenyl- 1,2,3- 
trideoxy-D-gfuco-hept-I-enitol 9 (106 mg, 0.2 mmol) was ox&mixed as already described for compound 8b. 
After the addition of dimethylsulfide (0.18 

9 
the solution was stirred at room temperature for 1.5 h. 

Subsequently, a mixture of 1.2- -thaw (1 8, 4.7 mmol) ln methanol (10 ml) and acetic acid (50 %, 
0.25 ml) was added. The solution was warmed up to 40’C and stirred for 0.5 h. The solvent was evaporated 
under reduced pressure and the product was purified by column chromatography on silica gel (eluenc 
tetrachloromethane/atone 41). Yield 58.5.mg (45%). colourless oil, IR (neat): Y = 3405, 3060, 2995, 2960, 
2860, 1725. 1675, 1600, 1500. 1375, 1315, 1270, 1110 cm -‘; ‘H NhfR (CDCI ): 6 - 1.37 (3 H, d, J 5 Hz), 
1.82 (3 H, s), 3.47-3.70 (5 H. complex), 3.92 (1 H, complex), 4.68 (1 H, q. .! 5 Hz), 5.00 (I H, complex), 
5.63 (1 H, dd, J 4.5, 2 Hz). 5.91 (1 H, d, J 4.5 Hz), 6.64-8.10 (20 H, complex); MS (18o’C): m/8 = 
649.2781 (0.03%. M+, talc. for CssHsaNsO, 649.2788). 
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