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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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erj'thro-8,9-dihydroxy-i3-oxodocosanoic acid(l), cryslallizatioii of 8,9,13-trihydroxydocosanoie 
presunlably in the acylated form; the evidence acid, obtained by the saponification of :lie crude 
for the structure of 1 is now presented. lipid excreted by the yeast. The structure and 

Acid l (rn.p. 131-132 ' C ;  [ J ] , ~ O  - 2.8") was configuratioil of I were established by the 
isolated from mother liquors left after the following reactions: 

Cleavage of 1 with periodic acid gave alde- 
hydes that yielded 5-ketotetradecanoic acid (2) 
and suberic acid (3) on oxidation. Configuration 
of the vicinal hydroxyl groups in I was estab- 
lished in the following manner: the diacetyl 
methyl ester of 1 was converted to 8,9-di- 
hydroxydocosanoic acid (4) by way of the thio- 
ketal; hydrobromination of 4 according to the 
method of Ames and Bo~vrnan (3), and subse- 
quent debsomination yielded a cis acid, which 
indicated an erj.thro configuration of the hy- 
droxyl groups. 

In our review (2) we reported the oxidation of 
8,9,13-trihydroxydocosanoic acid to acid P after 
protection of the vicinal liydroxyls as ail 
acetoiiide. A number of unsuccessf~~l attempts to 
repeat this work, however, have since led LIS to 
the conclusion that this oxidation is no value as 
a structure proof because of very low yields. 

Acid 1 is characterized by the following 
derivatives: methyl ester, m.p. 107-1 08 " C ;  
p-bsornophenacyl ester, n1.p. 141-142 " C ;  and 
the semicarbarone, m.p. 129-130.5 "C. 

Experimental 
Melting points were determined with a Fisher-Johns 

apparatus' and were not corrected. 

Isohtion of ei.ythro-8,9-Di/1j~di.ox~~-l3-osot/ocosat1oic 
Acid ( 1 )  

Crude lipid (48.3 g), obtained from the yeast NRRL 
Y B-2501 by the procedure already described ( I ) ,  was 
heated for i 11 at 95 ' C  wit11 l\7-i~~etllylp~rrolidone (300 
ml), t-butyl alcohol (250 ml), and I80 1111 of Lvater con- 
taining 43 g KOH. Acidification of the liot solution with 
6 N IHCI (360 nil), gave 34.0 g of crude 8,9,i3-rrihydrox).- 
docosanoic acid, ~vhich on crystallization fro111 acetic acid 
yielded 25.28 of alnlost pure trihydroxy acid, m.p. 
157-158 C. Dilution of thc tnothcr liquor with lister 
gave 7.49 g of crude crystalline acid 1 (m.12. 11  8-123 C ) .  
Three crystallizations from ethyl acetate gave pure acid 1 
with a constant melting point of 13 1-1 32 C; yield, 4.83 g ;  
[ Y ] , ~ O  -2.8 (c, 10 in diilletliyl sulfoxidej. 

Acid 1 liquefies in a feu d a ~ s  on standing in an ekacu- 
ated sulfuric acid dcsiccatoi, presumably due to ring 
closrlre bet\veen the hydroxyl and keto groups. Similar 

IMention of firm names or trade products does not 
const i t~~te  endorsement by the United States I>epartnien! 
of Agrici~lture over other firms or products not men- 
tioned. 
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behavior mas o b s e ~ ~ e d  n hen the acid was boiled for a fev 
hours in petroleuni e t h e ~  (b.p. 93-97 'C). 

Anal. Calcd. for Cz2H4,0 ,  : C. 68.35; N, 10.95. Found: 
C, 68.6: H, 11.0, 

ide th~. /  8,9- Di/1ycir.os~-I3-o.~odocosai~ate 
Acid "a100 111g) was treated with excess diazomethane 

in methanol-ether. The crude ester Mas crystallized from 
111ethanol-saturated petroleum cthei (b.p. 65-68 -C), 75 
mg, 111.p. 107-108 "C. 

Anal. Calcd. for C23H4405: C, 68.96; H ,  11.07. 
Found: C, 69.1 ; H, 11.2. 

p-Brornopheiznc~~I-8,9-c/ihj~dr.ox~-I3-osodoco.i.nnnte 
Acid 1 (38.6 ~ n g )  was converted to the phenacyl ester in 

a mixture of acetone and ,\r-n~ethyIpyrrolidone, according 
to the dicyclol~exylethylainine (DICE) procedure (4). The 
crude product (89 x, 1n.p. 125-1 30 'C) on crystallization 
from ethanol galre 38 mg of p-bromophenacyl ester, m.p. 
141-142 'C .  

Anal. Calcd. for C30H4,Br0,: C, 61.74; H, 8.12. 
Found: C ,  61.8; H, 8.20. 

8,9-DiI1yr/~~o.~j~c/oco.~~inoic Acid ( 4 )  
Acid 1 (I g) was converted to the diacetafe with acetic 

anhydride - pyridine (24 h ;  room temperati~re), and the 
crude diacetate \$as rnetliylated uith diazomethane. Thc 
mcthql ester was dissolved in a mixtare of acetic acid 
(1.25 11ilj. BF, etherate (0.66 ml), and HSCH,CH,SH 
(0.25 mi). After 20 11 at roon? temperature, the reaction 
mixture was added to 4 N N H 4 0 H  (45 1111). An oil <1.33 
g), recovered by ether extraction. mas hcated at 80 ' C  for 
5 h mith Raney nickel in ethanol. Filtration and removal 
of solvent gave 787 nig of product melting at 128-1 3 1 'C, 
which on crystailization froin ethyl acetate yielded 592 nlg 
pure acid 4 (1n.p. 132-133 'C ) .  

Anal. Calcd. for C2,H4,0,: C, 70.92; H, 11.90. 
Found: C: 70.8: H. 1 I .8. 

p-Phenyl!~henncj~l cis-8-Docosei~nafe 
Acid 4 (50 n ~ g )  was dissolved in 25 HBr - CH,COOH 

(25 nil) containing 0.2 1n1 of concentrated su!furic acid. 
After standing at room temperature for 20 h. the reaction 
mixture was heated at 95 "C for 3.5 11. Heating \\as 
continued for 4 11 more after addition of 0.4 1111 of 25 % 
HBr - CH,COOW. The dibronio conipound \\as isolated 

Ser17icavharoi1e o f  Acid l by petroleurn ether extraction and \\as esterified with 

crude  semicarbazonc (25 nlg) from 31.5 mg of acid diazomethane. The cster was retl~~xed undcr nitrogen for 

was crystallized from etlly, 16 lmg, ,29- 1 h ~vith ethanol (3 nil) and 30-nlcsh activated zinc (600 

130.5 'C. mg). The mixture of cis and t r a i ~ . ~  esters cvas recovered by 

Anal,  calcd, for C,,H,,N,O,: C, 62.2,; H,  L0,22; N, petroleun~ ether extraction and was sho\vn by infrared 

9.47. Found: C, 62.6; H ,  10.3; W, 9.22. absorption to be 93 "/: cis. Saponificaiion gave 43.8 mg 
of colorless crystals, ~vhich were converted by the DICE 

Periodic Acid C/envnge of Acid P method (4) to crude p-pl~enylphenacyl ester (64.i mg, 

A Illixture of acid 1 (90 mg), periodic acid (106 lllg), 1n.p 40-60 'C). Recrystallizalion from alcohol gave an 

water (0.06 ml), and acetonitrile (1 1111) \las kept in the (45.1 I1lg, lll.fJ. 67-68 -C). 

dark for 1 h at roonl temperature, water (0.5 Inl) con- Anal. Calcd. for C36Hs20, :  C, 81.16; H, 9.84. Found: 

taining 85 rug NaHCO, was added, and the reaction C> 8!.0; H, 9.62. 

nlixture was extracted nit11 ether. Removal of ether gave 
57.5 mg of pale-yellov, solid, m~hich a.as oxidized ~ t i t h  I .55 F. H. SToDoLA, R .  F. VESoxDEi'l and L. J. 

ml of 0.91 M CrO, in acetic asid to 5-ketotetradecanoic Biochelliistry, 4, 1390 
2. F .  El. STODOLA, M.  H.  DEINEMA, and J. F .  T. SPEKCER. 

acid, i11.p. 77.5-79 'C (p-bromophenacyl ester, 1n.p. 83- Dacteriol, Rev, 31, 194 (1967). 
84 'C). 3 . D .  E. ATVIES and R. E. BOWMAP\. J. Chem. Soc. 1079 

The aqueous fraction yielded suberic acid after (19j1). 
RMnO, treatnlent, as described in our earlier work (1). 4. F. H.  STODOLA. Microchein. 3. 7, 389 (1963). 

Monomer and dimer formation in esters sf  dihydroxyacetone 

LORRIN R. GARSOK, RONALD P. QUINTANA, AKD ANDREW LASSLO 

Received January 13, 1969 

Tile monomer 11-undecanoyloxy-3-hydroxyaceione) and dimer (2.5-diundecanoyloxymethyl-2.5- 
dillydroxy-1.4-dioxane) of dihydroxyacetone monoundecanoate have bcen characterized, and thc con- 
ditions associateti nit11 their interconversion have been determined. The respective mo!ecular constitu- 
tions ha\'e been unequivocally documented with ultraviolet and infrared spcctral characteristics. 

C a n a d i a n  J o u r n a l  of Cheniirtry. 47. 1249 (1969) 

111 our preceding cornn~runication ( i ) ;  we re- to establish ~ i n e q ~ ~ i \  ocaliy whether the coiiipo~ind 
ported the synthesis of I-~1lnciecaiioyloxy-3-11y- existed as a monomer or dirner (or as a rnixturr- ol" 
droxyacetone (I). a c o n ~ p o u ~ ~ d  wit11 potential these two forms). I n  order to prepare the sub-. 
perdurable insect-repellent eficacy, The data stantiai qiiilntities of I required for the eva!uation 
available at that tin-ie, hov;ever. did not permit LIS of its repellent properties, b3.e empioyed a direci. 
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