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Summary: In in vivo experiments with rats it has
been demonstrated that [3-°H; 3-14C]sphinganine
is the immediate precursor of sphingenine and
therefore the substrate for the desaturation re-
action. The product [3-3H; 3-14C]sphingenine had
an unaltered isotope ratio.

Four stereospecifically labelled monotritio palmitic
acids, (2R), (25), (3R) and (3S), were synthesized.
The respective 2- and 3-hydroxypalmitic acids
were obtained by anodic coupling of the mono-
methyl esters of (2R)- and (25)-2-acetoxysuccinic
acid with myristic acid and of the monomethyl esters
of (3R)- and (35)-3-acetoxyglutaric acid with tride-
canoic acid. Their methyl esters were brosylated, re-
duced with LiAI®Hy with inversion to the stereo-
specifically labelled hexadecanols. Oxidation with

CrOg yielded the four stereoisomeric 2- and 3-
labelled palmitic acids.

They were injected intracerebrally together with
[1-14C]palmitic acid into young rats and found to
be incorporated into the long chain bases of the
sphingolipids mainly ceramides and sphingomyelin.
Out of these sphingolipids sphinganine and sphin-
genine were isolated and their isotope ratios deter-
mined. (4R)-[4-°H]- and (55)-[5-3H]sphinganine
but not their optical antipodes lost their hydrogen
isotope. This stereospecific removal of hydrogen
suggests a cis-elimination. The strong Kinetic
isotope effect, which was observed, in the elimina-
tion of the hydrogen of the (4R) configuration of
sphinganine but not of the (55), suggests that the
(4R) hydrogen is eliminated first.

Zusammenfassung: Stoffwechsel von Sphingosin-
basen, XVII: Stereospezifitdt bei der Einfiihrung der
4t-Doppelbindung in Sphinganin zur Bildung von
4t-Sphingenin ( Sphingosin). [3-3H; 3-14Clerythro-
Sphinganin erwies sich in Experimenten in vivo
als unmittelbare Vorstufe des Sphingenins und ist
damit das Substrat fiir die Desaturierungsreaktion.
Das Reaktionsprodukt [3-3H; 3-14C]Sphingenin

besal} ein mit dem Substrat identisches Isotopen-
verhiiltnis. (2R)-, (25)-, (3R)- und (3S5)-stereospezi-
fisch markierte Monotritiumpalmitinséduren wurden
synthetisiert. Durch anodische Kupplung von My-
ristinsdure mit den Monomethylestern von (2R)-
und (25)-2-Acetoxybernsteinsidure bzw. Tridecan-
siure mit den Monomethylestern der (3R) und (35)-
3-Acetoxyglutarsiure wurden die vier entsprechen-
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Enzymes:

3-Dehydrosphinganine synthase, acyl CoAserine C-2-acyl transferase (decarboxylating) (EC 2.3.1.7; not yet

listed)

3-Dehydrosphinganine reductase, p-sphinganine:NADP oxidoreductase (EC 1.1.1.7; not yet listed).
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den Hydroxypalmitinsiuren dargestellt, Thre Me-
thylester wurden brosyliert, diese mit LiAI3Hy4 unter
Umkehrung zu den entsprechenden Hexadecanolen
reduziert. Chromtrioxid-Oxidation gab die vier
stereospezifisch markierten Palmitinsduren.

Sie wurden nach Zugabe von [1-14C]Palmitinsiure
jungen Ratten intracerebral injiziert und hier in
die langkettigen Basen der Sphingolipide, haupi-
sichlich in Ceramid und Sphingomyelin, eingebaut
gefunden. Sphinganin und Sphingenin wurden iso-

The pathway of the biosynthesis of the long chain
base sphinganine (dihydrosphingosine) has been
elucidated independently in two laboratories!~".
Palmitoyl-CoA and serine are condensed by a
pyridoxal phosphate dependent enzyme of the
endoplasmic reticulum to 3-dehydrosphinganine.
This 3-keto compound is subsequently reduced by
an NADPH requiring reductase to (25, 3R)-2-
amino-1,3-dihydroxyoctadecane (sphinganine).
These results disprove unambiguously the path-
way proposed earliers:?.

The 3-dehydrosphinganine synthase” and 3-de-
hydrosphinganine reductase exhibit rather well
defined optima with chain lengths of substrates in
the region of Cjgin the condensation and Cig in the
reductase reaction respectivelyl?. The affinity
sharply decreases for the Jower and higher homolo-
gous substrates. Furthermore we demonstrated,
that only the bp-enantiomeric form of racemic
3-dehydrosphinganine is the substrate for the
reductase, since only (25, 3R)-sphinganine was
obtained as reaction product?.

There is one unsolved problem of the biosynthesis
of 4t-sphingenine, namely the mechanism of the
elimination of the two hydrogen atoms at C-4 and
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liert und ihr Isotopenverhiltnis bestimmt. (4R)-
[4-*H]- und (55)-[5-*H]Sphinganin, nicht jedoch
die optischen Antipoden, verloren ihre Isotope.
Diese stereospezifische Wasserstoff-Eliminierung
deuten wir als cis-Eliminierung. Der starke kineti-
sche Isotopeneffekt bei der Eliminierung des (4R)-
nicht aber des (55)-Wasserstoff-Isotops aus dem
Sphinganin weist daraufhin, da3 der (4R)-Wasser-
stoff zuerst entfernt wird.

C-5 of sphinganine to yield sphingenine. In con-
tinuation of our studies on the metabolism of long
chain bases we designed experiments in order to
gain insight to a solution of this problem. In this
paper we report experiments concerning two pro-
blems: a) the question of whether 3-dehydro-
sphinganine or sphinganine itself is the immediate
precursor of 47-sphingenine, b) the stereoselective
hydrogen elimination from carbon atoms 4 and 5
of sphinganine forming the 4/-double bond of
sphingenine.

In order to study the first problem [3-3H; 3-14C)-
DL-erythro-sphinganine was used. The 3H label at
carbon atom 3 of this substrate would be elimi-
nated if 3-dehydrosphinganine functions as the
immediate precursor of the dehydrogenation reac-
tion, whereas the intraduction of the 4sr-double
bond into sphinganine as the immediate precursor
would leave the isotope ratio unaltered.

We approached the stereochemistry of the 4r-
double bond formation by using (R)- and (S)-
[2-°H; 1-14C)- and (RE and (S)-[3-*H; 1-1C]-
palmitic acid for the synthesis of 3-dehydrosphinga-
ning, sphinganine and finally sphingenine. The hy-
drogen isotopes in the (R) and (S) positions at car-
bon atoms 2 and 3 of the stereospecifically labelled
palmitic acids will lead to the synthesis of four iso-
meric sphinganines. Only one of these isomers will
be expected to be the precursor of sphingenine.

Results

1. Chemical syntheses of substrates

[3-%H; 3-1ClpL-erythro-sphinganine was prepared
as described for [3-14CIpL-sphinganine previously!!
except that NaB3Hs was used for the reduction of
ethyl 2-N-acetylamino-3-oxo-[3-14Cloctadecanoate.

11 \W. StorreL and G. Sticut, this Journal 348, 1561
[1967].







































