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Distillation ill vncrro followed by g.!.c. purification gave 3. T. SUGITA and Y .  INOUYE. Bull. Chem. Soc. Japan, 
a pure sample of ris-i-r11ethyi-2-phenylcyciopropane 39, 1075 (1956). 
(74% yield), yhe i , r ,  and n,nl,r. data were quite identical 4. E. F. ULLMAN and W. 9. FASSHA\~E. J .  Am. Chem. 
with those of the authentic one (15). Soc. 83, 2379 (1961). 

5. D. SEYFERTH. Q. M. &JRLITCH. R. J. MIXASZ. 
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Synthesis of 2-acetrsmido-2-deoxyY~-ga1ose9 2-acetamido-2-deo~y~~~idose~ and 
2-deoxy-D-xylo-hexose from ~,~,5,&-tetraace4oxy-~-x~y~o-~-~ait~o-~-hexene' 
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3,4,5,6-Tetraacetoxy-D-.YJJ~O-1-nitro-1-hexene with n~ethanoiic ammonia afforded a mixture of 2-acet- 
amido-1,2-dideoxy-1-11itro-~-gulitol and 2-acetamido-I ,2-dideoxy-1-nitro-D-iditol which were converted 
via a Nef reaction to 2-acetamido-2-deoxy-D-gulose and 2-aceta111ido-2-deoxy-~-idose. 

Reduction of 3,4,5,6-retraacetoxy-D-xjjlo-1-nitro-1-hexene afforded 3,4.5,6-tetra-0-acetyl-1,2-dideoxy- 
1-nitro-D-,~j,lo-hexirol v, hich was converted via the hTef reaction to 2-deoxy-D-xylo-hexose. 

Canadian Journal of Chemistry, 47, 1245 (1969) 

2-Acetamido-2-deoxy-mgulose and 2-aceta- hydrogenation of the products (9). 2-Amino-2- 
mido-2-deoxy-D-idose were prepared in 32 and deoxy-D-gulose has been synthesized from 2- 
4 % yields respectively from 3,4,5,6-tetraacetoxy- amino-2-deoxy-D-galactose by configurational 
D-xylo-I-nitro-1-heme by the general procedure inversion a t  C-3 (10) and 2-amino-2-deoxy-~- 
in which polyacetoxy-1-nitro-1-alkenes are idose has been made by ainiiionolysis of methyl 
treated with ammoilia to yield epimeric 2-aceta- 4,6-0-benzylide1ie-2,3-di-O-p-tolyls~1lfonyl-x-~- 
mido-l,2-dideoxy-1-nitroglycitols which may be galactopyranoside in the presence of sodium 
converted via a modified (1) IVef (2) reaction to  methoxide and subsequent hT-acetylation to 
the corresponding 2-acetamido-2-deoxyglycoses yield methyl 2-acetamido-4,6-0-benzylidene-2- 
(3-7). This procedure had previously been applied deoxy-x-D-idopyranoside from which 2-amino-2- 
to  the preparation of 2-amino-2-deoxy-u-g~ilose deoxy-D-idose could be obtained (1 1). 
in about 15 yi yield from the intermediate acetoxy- 3,4,5,6-Tetraacetoxy-D-.xj1lo-1-nitro-1-hexene 
lated nitroalkeiie (8); 2-amino-2-deoxyidose was (12) with saturated methanolic ammonia solution 
detected chromatographically in the reaction gave a mixture of 2-acetamido- l,2-dideoxy-I- 
products. nitro-D-gulitol and 2-acetamido-l,2-dideoxy-1- 

2-Arnino-2-deoxy-~-gulose and 2-amino-2- nitro-D-iditol which could not be separated by 
deoxy-D-idose ha1.e been synthesized from D- fractional crystallization. The mixed 2-aceta- 
xylose in 8 and 38 ;.;I yields respectively by the mido-1,2-dideoxy-I-nitroglycitols on treatment 
coiidensatiori of v-xylose with hydrogen cyanide Lvith sulfuric acid aforded a ~n iv t~ l re  of 2-aceta- 
and aniline or y-toluidine hilowed by controlled mido-2-deoxy-D-gulosc and 2-acetamido-2- 
-- ---- ~~p - deoxy-D-idose and a small proportion of the cor- 

i I s s ~ c d  as NRCC No. 10509. responding free aminoglycoses. The product after 
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treatment with aqueous acetic anhydride, was 
show11 by paper chromatography, to contain only 
the 2-acetamido-2-deoxyg~~lose and 2-aceta- 
inido-2-deoxyidose derivatives in the visual ratio 
of about 10:l. The mixture Lvas fractionated by 
cellulose column chromatography to yield pure 
samples of 2-acetamido-2-deoxy-D-gulose and 
2-acetamido-2-deoxy-D-idose. This preparati\,e 
procedure gives a simple and direct route to  the 
synthesis of the 2-acetamido-2-deoxyg!ycoses 
froin readily available and inexpensive precursors 
and s h o ~ ~ l d  be of practical value. 

2-Deoxy-D-q.10-hexose ~ x ~ a s  prepared in 25 o/, 
yield froin 3,4,5,6-tetraacetoxy-D-xj~lo-1-nitro-1- 
hexene by reduction with hydrogen to give 3,4,5, 
6- te t ra-0-acetyl -  l ,2-dideoxy- 1 -nitro-D-xyio- 
hexitol which underwent the Nef reaction to  
yield the 2-deoxy-D-xylo-hexose. 2-Deoxy-D- 
xj.lo-hexose which has been reported to be a con- 
stituent of a glycoside isolated from E~'J~S~I?ZMMI 
perorvslciantlr~z (13) has been synthesized froin 
methyl 2,3-anhydro-4,6-0-benzylidene-P-D-gu- 
lopyranoside by reduction with lithium alumin- 
ium hydride to methyl 4;6-0-benzylidene-2- 
deoxy-D-xj.lo-hexopyranoside: which on mild 
hydrolysis afforded 2-deoxy-D-xplo-hexose (14). 

Experimental 
Paper chron1a.tography mas performed by the descend- 

ing method (15) on Whatman No. 1 filter paper using 
pyridine - ethyl acetate - water (2:5:5 vlv, top layer) as 
the mobile phase. The glycoses were detected with ( A )  
2 %  silver nitrate in acetone followed by 274 sodium 
hydroxide in ethanol (l6), (B) 2 "/;; p-anisidine hydrochlo- 
ride in ethanol (17), or (C) 0.02 M sodium metaperiodate 
follo~ved by ethylene glycol - acetone - s~llfuric acid 
(50:50:0.3 v/vj and 6;/, sodium 2-thiobarbiturate (IS). 
The rates oi' nio\en1ert of the glycoses on the chro~iiato- 
grams arc quoted relative to D-galactose (R,,,). 

Gas-liquid partition chromatography (g.1.c.) was car- 
ried out using a Hewlett-Packard 402 chromatograph 
with a hydrogen flame detector and fitted with glass U 
tubes (4ft x 6mm x 3mm internal diameter) packed with 
10% neopentylglycol sebacate polyester on 80-100 mesh 
acid-uashed Chromosorb W, maintained at 225 'C .  Dry 
heliuni was used as the carrier gas and retention tinies of 
the conipounds are quoted relative to 2-acetamido-2- 
deoxy-1,3,4,5,6-penta-O-(trimethylsilyl)-~-glucitol ( T G N )  

or 1 ,2,3,4,5,6-hexa-0-aceiyl-D-glucitol (T,). 
Melting points were determined on a Fisher-Johns 

apparatus and are corrected. Solutions were concentrated 
under reduced pressure, below 40 "C. Optical rotations 
were determined at 20 "C using a Perkin-Elnier 141 
polarimeter. 

2-Acetarnido-2-deoxy-D-idose and 2-Acetnmido-2-deoxy- 
D-gufo~e 

A solution of 3,4,5,6-tetraacetoxy-D-x~~o-1-nitro-1- 
hexene (20 g) (12), in methanol (150 ml) cooled to 0 "C,  

was saturated \vitl1 dry ammonia (about 1 h) and the mix- 
ture mas then a l l o ~ c d  to stand at rooin temperature for 
20 h. The reaction mixture was concentrated to a syrup 
which \\as triturated with warn1 chloroforn~ (4 x 100 ml) 
to remove acetaniidc. The residual sirup (13 g) mas then 
dissol\cd in a solution of Ba(OH),.8H20 (16 g) in \\ater 
(240 mi). This solution \\as added dropcvise with vigorous 
stirring to a cold n1istul.e of sulfuric acid (14 nil) in water 
(240 1111) and, after stirring at  10 ' C  for 2 h the mixture 
was left at 20 ' C  for 18 11. The neutralized (BaCO,) reac- 
tion niixture \\as filtered and the filtrate after concentra- 
tion to about 100 mi mas treated tvitli Dowex-I(C0,') 
ion-exchange resin (30 ml). mcthanol (10 inl). and acetic 
anhqdride (0.8 1111). Thc mixture v-as then shaken for 30 
min. The filtered solution \\as concentrated to a syrup 
(1 1 g) and paper chromatographic examination of the 
product s h o ~ e d  tuo spots having R,,, 1.87 and 2.19 in the 
cisual ratio of 10:I nhich corresponded in rates of 
~iiovenient .izith 2-acctaniido-2-deoxygulose and 2-aceta- 
~nido-2-dcoxyidose respectively. 

The iiiixed 2-acetaniido-2-deoxyheaoses nere separated 
by cellulose coluiiin (4.5 x 85 cm) cliromatograpliy using 
butan-1-01 half saturated nith nater as tlie mobile phase. 
Chromatographicai~ pure 2-acctamido-2-dcoxy-D-idose 
(0.48 g) was eluted first and was followed by 2-acetamido- 
2-deoxy-D-gulose (3.90 g). 

2-Acefflnlido-2-c2'eo.uj~-~-idose 
The product froni the column which could not be crys- 

tallized shoned a single spot on paper chromatography 
(R,,, 2.19) and had [ a ] ,  -38' (c: 2 in water) (lit. (9) [ r ] ,  
-45.). 

Anal. Calcd. for C8HI5O6N: C, 43.43; H, 6.84; N, 
6.33.Found:C,43.3;H,6.8:N,6.3. 

The triniethylsilylated (19) 2-acetamido-2-deoxy-D- 
idose on gas chromatography gave four peaks having T,, 
0.58 (4 %), 0.87 (48 %), 1.06 (1 8 %), and 1.13 (30 %). 
2-Acetnr~7i~h-2-deoO~j~-~-idito/ 

2-Acetamido-2-deoxy-D-idose (0.1 g) in water (5 rnl) 
m-as ~.cduced with sodium borohydride (50 nig) for 3 h at  
room temperature and the isolated 2-acetamido-2-deouy- 
D-iditol (65 nig) afier recrystallization from ethanol had 
m.p. 139 'C and [%I, +25- (c, 0.6 in water) and gave a 
single spot on paper chromatography (R, , ,  1.13). 

Anal. Calcd. for C8Hi706W: C, 43.05; H, 7.68; W, 
6.27. Found: C, 43.1; H, 7.8; N, 6.3. 

The fully acetylated hexitol (20) on g.1.c. gave a single 
peak having TG 3.23 corresponding in retention time with 
authentic I,3,4,5,6-penta-O-acetyl-2-acetarnido-2-deoxy- 
D-iditol. 

2-Acetcrmido-2-deoxy-D-g~dose 
The product obtained crystalline from ethanol solution 

had m.p. 125-126 'C and [ r ] ,  -66" (c, 2.5 in water) (lit. 
(9) [ r ] ,  - 59') and gave a single spot on paper chroma- 
tography (R,,, 1.87). 

Anal. Calcd. for C8H1506W: C, 43.43; H, 6.84; N, 
6.33. Found: C, 43.4; H, 6.7; N, 6.4. 

The trimethylsilylated crystalline 2-acetanlido-2-deoxy- 
D-gulose on gas chromatography gave two peaks having 
TGN 1.04 (26 %) and 1.16 (74 %) and the trimethylsilylated 
glycose after equilibration in water gave the same two 
peaks (29 and 71 % respectively). 

2-Acetanzido-2-deoxy-D-gulifol 
2-Acetanlido-2-deoxy-D-gulose (0.15 g) was reduced as 
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described above for the preparation o f  2-acetanlido-2- Anal. Calcd. for C,H,,OS: C ,  43.90; H ,  7.37. Found: 
deoxy-D-iditol to  yield 2-acetamido-2-deoxy-D-gulitol C ,  44.0; H ,  7.4. 
which after recrystallization from methanol had m.p. The 2-deoxy-D-xylo-hexose (100 mg) on  bromine oxi- 
169--170 ' C  and [TI, f 6.2" (c,  0.5 in water) and gave a dation gave 2-deoxy-D-xylo-hexonolactone (90 nig) 
single spot on  paper chromatography (R,,, 1.18). having [x], - 56" (c, 1.9 in acetone) (lit. (14) b], - 57") 

Anal. Calcd. for C8H,,0,W: C ,  43.05; H ,  7.68; N ,  which on treatment with phenylhydrazine afforded 2- 
6.27.Found: C,43.0; H, 7.8; N ,  6.2. deoxy-D-sj.10-hexonic acid phenylhydrazide (38 mg) 

The fully acetylated hexitol on gas chromatography having n1.p. 125-126 ' C  (lit. (14) m.p. 1244125 "C). 
gave a single peak having TG 3.59. 

2-Deoxy-~-xj.lo-hexose I .  C. SATOH and A .  KIYOMOTO. Chem. Pharm. Bull. 
( a )  3,4,5,6-Tetr(r-O-acetyl-1,2-dideoxy-l-nitro-~-xj~lo- Tokyo, 12, 615 (1964). 

hexitol 2. J .  U .  NEF.  Ann. 280, 263 (1894). 
3,4,5,6-Tetraacetoxy-~-.x~'lo-l-nitro-l-hexene (10 g) in 3. A .  N. O'NEILL.  Can. J .  Chem. 37, 1747 (1959). 

ethanol (200 ml)  was shaken with hydrogen at atrno- 4. J .  C .  ' O w D E N  and M. L. otTEDAHL. J .  Am. 
Soc. 82, 2303 (1960). spheric pressure in the presence o f  palladiu~n black (0.4 g). 5 .  S ,  D, GERoand J ,  DEFAYE,  Compt,  Rend. Acad. Sci ,  

One mole o f  hqdrogen was absorbed in 20 niin. The paris, 261, ,555 (1965). 
reaction mixture was filtered and the filtrate was concen- 6 ,  M, B. PERRY and A. C. W E B B .  Can, J .  Chenl, 46, 
trated to a syrup which crystallized. The 3,4,5,6-tetra-0- 2481 (1968). 
acetyl-1,2-dideoxy-1-nitro-D-xylo-hexitol (7.8 g) after 7 .  M. B. PERRY and J .  FURDOVA. Can. J. Chem. 46, 
recrystallization fro111 ethanol had n1.p. 81 ' C  and [a], 2859 (1968). 
- 5.9' (c, 1.5 in chloroform). 8 .  J .  C .  SOWDEN and M .  L. OFTEDAHL. J .  Org. Chem. 

26, 2153 (1961). Anal. Calcd. for CI~HZIOION:  C1 46.28; H ,  5.83; N, 9. R. K U H N  and W ,  BISTER, 617, 92 (1958). 
3.86.Found: C , 4 6 . 3 ; H , 6 . 0 ; N , 3 . 8 .  10. 2. TARASIEJSKA and R .  W .  JEANLOZ.  J .  Am.  Chem. 

( b )  2-Deoxjl-D-xylo-hexose soc. 79, 4215 (1957). 
3,4,5,6-Tetra-O-acetyl-1,2-dideoxy-l-nitro-~-~lo- 11. R .  W .  JEAKLOZ, Z .  TARASIEJSKA GLAZER,  and D. A. 

hexitol (7.5 g) was dissolved in N sodium hydroxide (100 J E A K L O Z .  J .  Org. Chem. 26, 532 (1961). 
rnl) and after 1 l1 at 20 ' C  the nlixture was added drop- 12. J. C .  SOWDEN and H.  0. L. FISCHER.  J .  Am.  Chem. 

wise with stirring t o  a solution o f  sulfuric acid (12 ml) in 69, 
water (20 mi). The neutralized (BaCO,) reaction niixiure 1 3 .  ~ ; ~ ~ ~ ~ w s f i ~ L ~ t ~ ~ ~ ~ ~ ~ ~ ~ ' 4 ~ ' l $ ~ ~ > ~ ~ ~  T' 
after filtration, was passed down columlls of Rexyn 14, T .  GOLAB and T .  REICHSTEIN.  Helv. Chirn. Acta, 68, 
101(Hi) (200 nil) and Duolite A4(OH-)  (25 ml) ion- 616 (1961). 
exchange resins and the eluate and washings were con- 15. S .  M. PARTRIDGE. Biochem. J .  42, 238 (1948). 
centrated to  a syrup (2.6 g) which was fractionated on a 16. W .  E.  TREVELYAN, D. P. PROCTER, and J .  S. HAR- 
cellulose column (4  x 35 c n ~ ) ,  using butan-1-01 half RISON. Nature, 166, 444 (1950). 
saturated with water as the mobile phase, to  yield chro- 17. L. HOUGH, J. K .  N. JONES ,  and W .  H. WADMAN. J. 

matographically pure 2-deoxy-D-.xylo-hexose (1.1  g). Chem. Soc. 1702 (1950). 
The 2-deoxy-D-xjlo-hexose on paper chromatography 18 .  19. L. M .  W A K K E N .  B. PERKY. Can. J .  lg6> Biochen~. 237 42, 451 (1964). 

had RFai 2.70 and gave the characteristic red color with the 20. M, B, PERRY and A, C. W E B B ,  Can, J. ~ i ~ ~ h ~ ~ ~ .  46, 
periodate - thiobarbiturate spray reagents. It had [a], 1163 (1968). 
+9.4" (c, 0.5 in water) (lit. (14) [a], f 12 t 2 " ) .  

Formation of a C,, dihydroxyketo acid by a yeast 

north err^ Regional Research Lnboratorj), Agricult~lrnl Research Service, United States Depnrtrnent 
of Agricult~~re, Peorin, Illinois 61604 

Received December 4, 1968 

Saponification o f  extracellular lipids from the yeast N R R L  YB-2501 yielded 8,9,13-trihydroxy- 
docosanoic acid and a new keto dihydroxy acid o f  melting point 131-132 "C. The keto acid was shown 
to  be 8,9-dihydroxy-13-oxodocosanoic acid b y  conversion to  5-ketotetradecanoic acid and suberic 
acid. By means o f  the method o f  Ames and Bowrnan (3), it was established that the vicinal hydroxyls 
o f  the new acid have the erythro configuration. 

Canadian Journal of Chemistry, 47, 1247 (1969) 

In 1965 wereported (1) that 8,9,13-triacetoxy- in a review (2) on the extracellular lipids of 
docosanoic acid is produced by a yeast closely yeasts, we mentioned that this organism also 
related to Torulopsisfujisce~zet~sis. More recently, forms at the same time a smaller amount of 
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