
insurch that all the hydrogen selenide was absorbcd by the 
ascarite.) The rate of gas cvolution remained almost con- 
stant during the 30-miIi. period with thc coppcr-chromium 
catalyst, indicating that a t  least a rapid rate of poisoning did 
not occur. Thc platinum catalyst was much more susceptible 
to poisoning and a t  the end of 20 min. the rate of hydrogen 
evolution was less than one third of an initial rate more 
rapid than that of the copper-chromium catalyst. Running 
the benzeneselenol ovcr the catalyst at slower rates or higher 
or low tempcraturcs did not increase the yield. In a typical 
experiment (using 10 g. of o-ethylbenzcneselenol) with the 
eopper-chromium catalyst, the ascarite tube gaincd 0 355 g. 
which would indicatc that about 80% of the bcneeneselenol 
underwmt hydrogenolysis to give hydrogen sclenide. After 
the run the catalyst tube was washed with benzene which 
was allowed to run down into the condensate. Thc benzene 
solution was then washrd with dilute sodium hydroxide and 
then water. After the solution was dried ovcr magnesium 
sulfate most of the benzene was removed by distillation 
through an efficient column. The residue which still con- 
tained some benzene was flash distilled to give first a forerun 
of benzene with some selerionaphthene. The material which 
boiled above 200" was collertcd and after crystallization 
from methanol, 1.72 g. of material of m.p. 50-51' was ob- 
tained. The picrate of this material melted a t  155-157'. 
When the forerun from the distillation was trcatcd with 
picric acid, 0.4 g. of picrate of m p. 151-153' was obtained. 
The melting point of selenonaphthenc has been reported 
as 50-51' and its picrate as 156-157'.11 

POMONA COLLEOE 
CLAREMOW, CALIF. 

(11) G. Komppa and G. A. Xyman, J .  pralct. Chent., 139, 
229 (1934). 

111. Synthesis of Dihydrosphingosine- 
1,3-cyclophosphate1 
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In  a previous communicationJ2 i t  was reported 
that in the preparation of dihydrosphingosine-l- 
phosphate from sphingosine which is D-eryth- 
ro-l,3-dihydroxy-2-amino-f-trans-o~ tadecene, S- 
carbobenzoxydihydrosphingosine reacted with only 
1 mole of diphenylphosphoryl chloride to yield 
N-carbobenzoxy-1-diphenylphosphoryl dihydro- 
sphingosine. It was thought that knowledge of this 
reaction would possibly be utilized in the synthesis 
of several phosphate dicsters in which the primary 
hydroxyl group of dihydrosphingosine and another 
nitrogen-containing moiety, such as ethanolamine, 
choline, or serine, are esterified with phosphoric 
acid. In  a series of reactions under a variety of 
conditions, N-carbobenzoxydihydrosphiiigosine-l- 
phenylphosphoryl N-carbobenzoxyethanolamine, 
the desired intermediate in the preparation of 

(1) This invcstigation n-as supported in part by rcsearch 
grant No. 8 3 4  $ (C5 and C6) from the Institute of '-7 euro- 
logical Diseases and Blindness of the National Institutes of 
Health. Public Health Service. 

(2) n. Weiss, J .  Am. Chen. Soc., 79,5553 (1957). 
(3) H. E. Carter and Y. Fujino, J .  Biol. Chmt., 221, 

879 (1956). 

dihydrosphirigosine - 1 - phosphoryl - ethanolamine, 
could not be obtained by the addition of N- 
carbobenzoxyethanolamine to N-carbobenzoxydi- 
hydrosphingosine and phenylphosphoryl dichloride. 
Similar results were obtained when choline chloride 
was substituted for the protected ethanolamine in 
the above reaction. However, from each reaction 
mixture a crystalline derivative was isolated in 
reasonable yield. These derivatives had the same 
melting point and similar contents of nitrogen and 
phosphorus. liemoval of the protective groups by 
catalytic hydrogenolysis over platinum yielded a 
monophosphate ester of dihydrosphingosine. Since 
this compound consumed no periodic acid under 
conditions that cleaved dihydrosphingosine-l-phos- 
phate, it was concluded to be dihydrosphingosine- 
1,3-~yclophosphate and its immediate precursor 
thus was N-carbobenzoxydihydrosphingosine-l,3- 
phenylcyclophosphate. Further confirmation of 
this structure was provided by its conversion to the 
phosphate monoester by opening of the diester 
ring after acid hydrolysis. This yielded essentially 
the 1-isomer, the 3-isomer beirig undetected, which 
was ascertained by the finding of palmitaldehyde 
after periodic acid oxidation of the isolated phos- 
phate monoester. 

EXPERIMENTAL 

N-Carbobenwxydihydrosphingosine-i ,S-phen ylcyclophos- 
phule (I). A chilled solution of 6.5 g. of N-carbobenzoxydi- 
hydrosphingosine2 in 30 ml. of anhydrous pyridine was added 
with vigorous stirring for 3-5 min. to 3.2 g. of phenylphos- 
phoryl dichloride4 in 10 ml. of pyridine surrounded by an 
ice bath. After standing for 30 min. a t  O",  the reaction mix- 
ture, upon attaining room tempcrature, was poured into 500 
ml. of crushed ice water. When the precipitatc aggregated, 
it was rcmoved by mction filtration, dried ovcr phosphorus 
pentoxide in vacuo, and crystallized from 200 ml. of n-hep- 
tane; yield 3.1 g. (36% of theory); m.p., 81-82'. 

Anal. Crtlcd. for GzH480JCP (573.4): C, 66.87; H, 8.44; 
X, 2.44; P, 5.40. Found: C, 66.86; H, 8.72; X, 2.45; P, 5.47. 

Dihydrosphingosine-1 ,Y-cycloph,osphate (IT). 2.0 g. of I 
were dissolved in 50 ml. of glacial acetic acid containing 200 
mg. of platinum oxidc and hydrogenated under slightly above 
atmosphcric pressure and room temperature. When the up- 
take of hydrogen ccaecd, the reaction mixture mas filtered; 
the filtratc was diluted with 6 volumes of water and brought 
to pH 4.0-5.0 ( p H  papcr) with 5N NaOH. After chilling the 
solution in an ice bath, t,hc precipitate was removed, dried 
ovcr phosphorus pentoxide, and crystallized from 100 ml. of 
85% ethanol. The moist precipitate obtained after crys- 
tallizat.ion was washcd succcesively on thc filter with 20 ml. 
portions of ethanol (twice), acetone, and ether; yield 0.45 g. 
(35Yc of theory). ~il~~~drosphingosir~e-i,3-cyelophosphate is 
insoluble in water and most organic solvents but soluble in 
glacial acetic acid and acid or alkaline ethanol. It consumcd 
no periodic acid. 

Anal. Calcd. for ClaHasOdll'l' (363.3): C, 59.45, IT, 10.54, 
N, 3.85, I), 8.53. Found: C, 50.72, 13, 10.63, N, 3.78, P, 8.56. 

Connersion of dihydrosphingosine-l,S-cy&phsphale to 
dihydrosphingosine-l-phosphate (111). 151. 8 mg. of dihy- 
drosphingosine-1,3 cyclophosphate were heated under reflux 
for 18 hr. in a solvent mixture consisting of 5 ml. of glacial 
acetic acid, 15 ml. of 34% hydrobromic acid, and 5 ml. of 

(4) H. Zenftman, R. McGillivray, and Imp. Chcm. Ind. 
Ltd., C..4., 45,9081 (1951). 
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water. Aftw cooling to  room tt~mperaturc~, the reaction 
mixture was diluted with 2 volumcs of water and chilled in 
an ice bath. The flocculent white precipitate was removed 
by suction filtration and washed successively on the filter 
Hith $5 ml. portions of water, acetone, and ether; yield 
142.i mg. The critire 142.7 mg. of dihydrosphirigosiric-l- 
phosphate, 0.418 mM, were oxidixcd with periodic acid as 
previouslv described.* The consumption of periodate was 
0.384 mM. This result indiratcs 92% completion of the 
reaction. The palmitaldehyde, isolated as the 2,4-dinitro- 
phcnylhydrazonc, mclted a t  105 -106”; yield 42 mg. 
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The reactivity of various hypohalite solutions on 
organic compounds and the scope of this reactivity 

0 
/ I  

HN-C-It’ 

CH,-CH-CH-R 
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0-C-R” 

0 
11 
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IIa. I1 = CH,OCH,; R‘, R”  = CHI 

IIb. R, It’, It“ = CzHj 

ITc. R, R’, R” = CHI 

was adequately reviewed by Fuson and Bull3 in 
1934, and since that time relatively few new struc- 
ture types have been found to give a positive iodo- 
form test (Lieben’s Reaction). These new structures 
which gave the iodoform test could nevertheless al- 

(1) Ethyl Corp. Fellow, 1954-55. 
(2) Present address: Department of Chemistry, Duquesne 

(3) R. C. Fuson and B. A. Bull, Chem. Revs., 15, 275 
University, Pittsburgh, Pa, 

(1934). 

ways be explained by hydrolysis, cleavage, or oxi- 
dation. Thus alp-unsaturated ketonesnot having the 
requisite methyl ketone or methyl carbinol group- 
ing, could yet yield iodoform if they are capable 
of forming acetaldehyde or saturated methyl ke- 
tones upon a reverse aldol conden~ation.~ Upon 
treatment with sodium hypoiodite 5-methyl-2-fii- 
roic acid also yielded iodoform.h 

In  the course of an investigation on the structure 
of Elaiomycin,S the iodoform test was used in an 
attempt to distinguish between two possible struc- 
tures of a degradation product, N-(Zhydroxy-1- 
methylenemethoxypropyl)acetamide, acetate ester 
(I) and N- (2-hydroxy-3-me thoxy- I -methyl propyl) - 
acetamide, acetate ester (IIa). 

Distinction between these two structures by the 
iodoform test was discovered impossible when 
synthetic I Ia  yielded iodoform. 

While systems which contain the group CH3- 
CHNH2- are known to give a positive testI3 
the conditions of the iodoform test employed in this 
work were not vigorous enough to hydrolyze an 
acylated amine. Alanine and isopropylamine which 
gave a positive test mere acetylated to N-acetylala- 
nine and AT-isopropylacetamide, respectively, and 
the iodoform test failed. 

That the esterified methyl carbinol system was 
hydrolyzed under the standard conditions to give 
the requisite grouping for iodoform formation was 
demonstrated by positive tests on 0-acetyl lactic 
acid and N-(2-hydroxy-l-methylpropyl)acetamide, 
acetate ester (IIc). 

Treatment of N-(3-n~ethoxy-l-methylacetonyl)- 

0- 8 -CH, 
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CHq-CH-CII--CH?OCH3 
I 

H N - G C H I  
1 1  
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0 
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CHI-CH-C-R 
I /  
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111%. R = CHzOCHI; It’ = CHI 
IIIb. R, R’ = C2Hs 

acetamide (IIIa) with sodium hypoiodite also re- 
sulted in the formation of iodoform. The ketone 
IIIa  would be formed in the hydrolysis and oxida- 
tion of I Ia  with sodium hypoiodite. Further, N-(1- 

(4) V. 1. Esafov and K. M. Stafceva, Zhur. Anal. Khim., 

(5) K. Markawa, J .  Fac. Ag?. Kyushu Univ., 9, 149 

(6) C. L. Stevens, I3. T. Gillis, J. C. French, and T. R. 

-I_ 

6, 195 (1951 ); Chem. Abstr., 45,8404 (1951). 

1949); Chem. Abstr., 48,2029 (1954). 

Raskell, J. Am. Chem. Soc., 80,6088 (1958). 


