
460 NOTES VOL. 22 

state (IT’ +-+ IVa) for the molecule, \\-hich would 
be favored by steric effects. 

IVa 

I t  is interesting to  iiote that 1V can be copoly- 
merized with styrene in small amounts (-10%) 
to give what is probably a polyether. 

XXPERIMENTIL 

2’eti.a-t-bulylstil6e~~e~z~~nor’e. 2,6-Di-t-butyl-p-cresol was 
twatcd Tvith onc mole of bromine in acetic acid to give the 
homo compound I, m.p. 91”,1~2 which did not react with 
tertiary amines. It was rearranged to 11 by distillation, 
I1.p. 124-6/0.5 mm. Treatment of I1 in benzene with pyri- 
dine or triethylamine gave an immediate precipitation of 
amine hydrobromide. The supernatant liquid became pale 
lemon yellowv: indicating the possible presence of 111. Dur- 
ing the .Ic.orli-up of the reaction mixture, the solution ac- 
quired a darker orange color; the product finally isolated 
consisted of dark orange crystals. These were recrystallized 
froni acetone, to give a product melting at  315°,4 Tl-ith 
partial volatilization to a yellow vapor, but without ap- 
pwrance of decomposition. 

-1.nal. Caled. for C10H4402: C, 82.55; H, 10.15. Found: 
C, 82.80, 82.56; H, 9.73, 9.55. 

i,.i’-L)ihydiorcy-S,S’,j,j’-tetra-t-butyldiphenylethylene. One 
g. of the stilbene quinone (IV) was boiled with zinc dust 
arid acetic acid until a colorless solution resulted. The di- 
phmol melted at  240’ after recrystallization from hexane.‘! 

$,.$I- Dihydroxy-3,3’,5,5’- tetra-t -butyldiphenylethane. Tlic 
stilbene quinone (1.83 g,)  was dissolved in 50 ml. of tetrn- 
hydrofuran. Pulverized lithium aluminum hydride IWS 

ridded iiritil the color was discharged. The soliition \vas 
filt~errtl, and diluted \\-ith diliite aqiieoris h>drochloric arid. 

.Inn/. C:il(Yi. fo r  b O 2 :  C, 82.181 H, 10.58. l J o ~ l ? d :  

Iiecamc viscous, the color of the d lbenc  yuiiionc !vas dis- 
charged. Khcn thr contents of the tube had solidified, it T\-:LS 

dissolved in methylene chloride, and reprecipitated with 
large volnmes of methanol several times. hnal?-sis of the 
pol:-nier indicated that the quinone \vas incorporated as an 
iiitrgral part of the polymer. 

.Inal. Found: C, 89.53, 89.72; H, 6.76, 7.07. 
f u f m r e d  spectra. Tracings of the Ill spectra of IV,  I-, and 

1.1 will be foiirid in Figures 1-3. Concentrations were re- 
s:pcet,ively 0.151 g., 0.150 g., and 0.157 g. per 4 cc. of CHC1,. 
.I tliffwrntial t,cchnique was used to cancel the chloroform 
(~oiitrihrition to the spectra; however “dead” regions still 
csist 7r.hich corrtspoiid to the blank portions of the curves. 
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Acid Cleavage of Some Substituted 
Tribenzoylme thanes 

During the course of an investigation of the 
multiple beiizoylation of methyl ketones by ben- 
zoyl chloride in the presence of bromomagnesium- 
t-alkoxides,2 it was observed that tribenzoylmeth- 
ane is cleaved readily to  dibenzoylmethane and 
benzoic acid by heating with acetic or formic acid. 

There appears to  be no recorded study of the 
hydrolysis of triacylmethanes with the exception 
of a brief mention by Hassall3 that dibenzoyl- 
methane mas obtained by the action of cold wn- 
centrated sulfuric acid on dibenzoylacetylmethane 
However, the cleavage of B-diketones by both 
acids and bases has been studied quite extensively 

The present report describes a brief investiga- 
tion of the effect of para-substituents on the direc- 
tion of acid cleavage of monosubstituted tribenzo- 
ylmethanes. p-Kitro-, p-chloro- and p-methoxy- 
tribenzoylmethane were hydrolyzed by refluxing 
with acetic acid, and the products of the reactions 
were separated fairly quantitatively. The results of 
these experiments are summarized in Table 1. 

TABLE I 
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l‘orniic acid hydiolysis of the above substituted 
t~ibeiizoylr~~cthaii~~s gal-e l ariable results depciid- 
ing upon the b o u r ( ~  of the acid. Somc samples IF- 
haved in a fashioii similar to acetic acid, whereas 
others led to  mixtures of 1,1,3,3-tetrabenzo3rlpro- 
panes instead of the expected dibenzoylmetharles. 
They apparently arose from a Krioevenagel type 
reaction between the dibenzoylmethanes and for- 
maldehyde which was either present in, or formed 
from, the formic acid during the course of the reac- 
tions. 

EXPEImIEXTAL 

il’ribeiLso?/lmethanes. Thcsc matcrials \ V W ~  prclpitd ac- 
cording to the method of Clai;ien5 hy causing tlic appropri- 

( I )  Abst,racted in part, from thc I-’h.I). thesis of .1. 1,. 
Guthric, 1956. 

(2) Giithrie and Katbjohn, J.  O r y .  Chcn~. ,  22, 176 (1057). 
(3) Hassall, J .  Chem. Soc., 50 (1948). 
(4) For leading rcferciiccs see EIuiscr> S \v :~ in~r ,  :inct 

(5) Clnisen, --lrcn., 7.91, $10 (1898). 
Riiigler, J .  Am.  Cheni. Soc,: 70, 4023 (19481, 
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ately substituted benzoyl chloride to react with dibenzoj 1- 
methane in the presence of sodium ethoxide. The p-nitro- 
and p-methoxytribenzoylmethanc have been reported by 
Curtin and Russell6 and their results were iepeated. The p -  
chlorotribenzoylmethane seems to be new, and it ap- 
parently was obtained as a mixture of the enol and keto 
forms. I ts  melting point (uncorrected) remained at  189- 
204" after fivr recrystallizations from benzene-petroleum 
ether (b.p. 60-68"). 

Anal. Calcd. for C22HloC103: C, 72.83; H, 4.17. Found: 
C, 72.77; H,  4.35. 

Hydrolyszs of the  tribenxoylmethanes. A mixture of 150 ml 
of glacial acetic acid, to which a few milliliters of water had 
been added, and approximately 0.015 mole of the tribenzoyl- 
methane was heated at  reflux for 2 hr. The resulting solu- 
tion was poured into 1 1. of water and the precipitate was re- 
moved by filtration. The solid was stirred with sodium bi- 
carbonate solution to dissolve acidic materials, and the mix- 
ture of dibenzoylmethanes was removed by filtration. The 
combined filtrates, which were still acidic, were extracted 
ten times nith ether and the crude acids were obtained b j  
evaporation of the ethereal solutions under reduced pres- 
sure. 

The mixtures of dibenzoylmethancs were separated by 
fractional CI J stallization from methanol. The mixed benzoic 
x i d s  \ m e  dissolved in sodium carbonate solution and the 
solution u as washed with petroleum ether (b.p. 60-68'). 
The acids were rrprecipitated with hydrochloric acid and 
separated by fractional crystallization from mater. 

The mrlting points of the substituted dibenzoylmethanes 
and benzoic acids corresponded with those recorded in the 
literature. The percentage yields of the various cleavage 
products obtained are given in Table I. 
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(6) Curtin and Russell, J .  Am. Chem. SOC., 73, 5160 
(1951). 

Synthesis of DL-Threoninol 

I>. SIL4PIR0,  H. 11. FLOWERS, A X D  E. HECHT 

Ihr ing  the course of an investigation of the anti- 
coagulant activity' of synthetic sphingosineL and 
its derivatives we became interested in studying 
the behavior of both diastereoisomers of threoninol 
which is the lowest homologue of dihydrosphingo- 
sine. 

Carter and coworkers3 obtained the pure oxalate 
of allothreoninol by hydrogenation of allothreonine 
methyl ester with Raney nickel under high pressure. 
However, an attempt to  prepare threoninol simi- 
larly resulted in a mixture of the epimers. Recently 
threoninol has been prepared by reduction of 
threonine ethyl ester with lithium aluminum hy- 

( 1 )  E. Hecht and 1). Shapiro, forthcoming publication. 
( 2 )  D. Shapiro and K. H. Segal, J .  Am. Chenz. Soc., 76, 

(3) H. E. Cartcr, W. 1'. Piorris, and H. E. Roclrwell, J .  
5894 (1954 j. 

Bid .  Chem., 170, 295 (1917). 

dride14 and by hydrolysis of N-benzoylthreoninol 
obtaived by treatment of N-benzoylthreonine ethyl 
ester with lithium b~rohydr ide .~  In both cases, 
howeyer, the raw products were converted di- 
rectly into the dinitrophenyl derivatives without 
specification of yields. We wish nom to report a 
convenieiit synthesis of threoninol. 

Vhen the benzamido esters of allothreonine and 
threonine were reduced with lithium aluminum 
hydride and the resulting benzylaminodiols were 
debenzylated with palladium-on-charcoal the pure 
oxalates of both allothreoniiiol and threoninol were 
obtained jn excellent yields. The benzamido esters 
were prepared by selective reduction of ethyl a- 
benzamidoacetoacetate with sodium borohydride.2 

EXPERIMESTAL 

lieduction o j  ethyl cu-berLxaitzidoacetoacetate with sodium 
boiohydride. Ten g. of 2-phenyl-4-( 1-hydroxyethg1idene)- 
oxazolone-j6 m r e  refluxed for 2 hr. Tvith 100 cc. of absolute 
alcohol. The dark red solution was decolorized with char- 
coal and cooled to 20". A solution of 0.8 g. sodium borohy- 
dride in 20 cc. of methanol (stabilized n-ith a few drops of 
normal sodium hydroxide) was added d r o p h e  and the mix- 
ture left for 30 min. Twenty ml. of water were then added 
and a few drops of acetic acid to bring thc solution to pH 6. 
It was then evaporated in vacuo and the oil extracted with 
60 cc. of hot chloroform. After evaporation of the solvent 
the residue was taken up with 15 cc. of ether and left over- 
night a t  0". A crystalline precipitate (3.5 g.)  of m.p. 75-91' 
was collected which, after three crystallizations from ethyl 
acetate and petroleum ether (2 :3 )  gave 2.5 g. of N-benzoyl- 
allothreonine ethyl est,er, m.p. 101-102". From the col- 
lected mother liquors the threonine ester \ m s  obtained fol- 
loving the procedure of Elliott.' 

h7-benzyl-DL-al~othreoninol. To a stirred suspension of 2 g. 
of lithium aluminum hydride in 50 cc. of tetrahydrofuran 
(dist,illed over lithium aluminum hydride) was added slowly 
a solution of 4 g. of K-benzoylallot'hreonine ethyl ester in 50 
cc. of tetrahydrofuran and the mixture xyas refluxed for 2 
hr. dfter cooling in an ice bath 3 cc. of water was added 
follon-ed by 3 cc. of 207, sodium hydroxide and 6 cc. of water. 
The precipitated inorganic salts wcre filtered off and washed 
with ether. The combined filtrates ivere xvashed with 
sitturatcd sodium chloride solution and dricd over sodium 
sulfatc. Evaporation of the solvent left an oil Jvhich was di+ 
solvcd in  20 cc. of hot bcnzcnc and precipitated with 40 cc. 
of petroleuni ethcr. There was obtained 3.1 g. (YYC/c) of 
cryst'als m.p. 56--60". Crystallization from benzene-pctro- 
leum et,lier ( 2 : s )  yielded 2.3 g. of m.p. 62-63". 

9nal. Calcd. for Cl,H,iOzN: C, 67.6; H, 8.8; N, 7 . 1 .  Pound: 
C, 87.0; H, 8.7; S, 6.6. 

S-benzyl-DL-th~eoninol, prepared as above, >vas obtained in 
a 90% yield as an oil which could not be induced to crystal- 
lize and was used directly for debenzylation. 

nL-Allothreoninol. 2.3 g. of X-benzylallothreoninol dis- 
solved in 50 cc. of alcohol was hydrogenated v,-ith 1 g. 
palladium-on-charcoal (10%) a t  50 p.s.i. and 40" for 15 hr. 
The oil obtained after evaporation of the filtrate was dis- 
solved in 30 cc. absolute alcohol and converted into the 

(4)  R'Iarian Jutisz, Michel Privat de Garilhe, Michel 
Suquet, and Claude Fromageot, Bull. SOC. chim. biol., 36, 
117 (1954). 

(5) J. C. Crawhall and D. F. Elliott, Biochem. J . ,  61, 
264 (1955). 

( 6 )  J. Attenburrow, D. F. Elliott, and G.  F. Penny, J .  
C h e m  SOC., 310 (1918). 

(7) D. F. Elliott, J .  Chetti. Soc., 589 (194!)). 


