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of TPNH, in & manner analogous to the
competition between DPNH and reduced
substrate analogues in binding to horse
liver alcohol dehydrogenase *. The compe-
tition is a reflection of the fact that com-
plexes of the type enzyme-reduced coen-
zyme-reduced substrate are not formed by
tsocitric dehydrogenase, and emphasizes
the role of coenzyme in determining the
substrate binding properties of the en-
zyme. The effectiveness of p1,-isocitric acid
in displacing TPNH was markedly in-
creased in the presence of 10-¢ M Mn++
ions indicating that Mn++ is involved in
the binding of 4socitric acid. Further stu-
dies of this system are being carried out and
will be reported in a detailed publication.

The author would like to thank Professor
Hugo Theorell for his interest and for many
helpful discussions during the course of this
work,
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Experiments Related to the Prepa-
ration of Pyridoxine from Furan

JORGEN TORMOD NIELSEN*, NIELS ELMING %*
and NIELS CLAUSON-KAAS

Centrallaboratoriet, Sadolin & Holmblad AlS,
Copenhagen, Denmark

Pyridoxine (X) has previously been prepa-
red from furan by a six-step reaction 1.
A number of variations of this method have
been tried by us (cf. Ref.?), but have so far
not lead to any appreciable improvements
of the method. However, in the course of
the work eight new compounds were pre-
pared, and it was found worth while to
publish directions for their preparation,
since they at any time may become of use
for synthetic work in this field. The reac-
tions in question are summarized below.
Compounds II—VIII and XI are new.
Their structures follows from the syntheses
and from analyses.

Since 2-(a-acetamidoethyl)-furan (I) is
obtained from furan in a 44 9, yield -5,
the overall yield of pyridoxine from furan
along the route described here is 10 %, as
compared to 23 9 of the route published
previously.

Ezxperimental. Microanalyses by E. Boss and
K. Glens.

2- (a-Acetamidoethyl )-3, 4.dicarbethoxyfuran
(IV ). 2-(a-Acetamidoethyl)-furan3 (17.2 g,
0.112 mole) and diethyl acetylenedicarboxylate
(20.1 g, 0.118 mole) were mixed and heated to
100° for 3.5 h. After cooling, the reaction mix-
ture was dissolved in acetone (120 ml) and
shaken with 10 9% palladium on carbon cata-
lyst (0.62 g) at room temperature under 1
atm. of hydrogen until about 2 500 ml of
hydrogen had been taken up. After filtration
the solvent was removed by distillation and the
light-brown residue decomposed in an oil bath
(190—200°) under 13 mm during 1 h. The
reaction mixture was crystallized from ether.
Hereby 19.4 g of IV [white crystals, m. p. 51 —
53° (Hershberg apparatus, corr.)] was obtained
(Found: C 56.9; H 6.4; N 4.7; OC,H; 30.5;
COCH, 14.8. Cale. for CyH,O4N(OC,H;),
(COCH,) (297.3): C 56.6; H 6.4; N 4.7; OC,Hj

* Present address: Chemical Laboratory of
the University of Copenhagen, Copenhagen,
Denmark.

** Present address: A/S Pharmacia, Copen-
hagen, Denmark.

Acta Chem. Scand. 14 (1960) No. 4



SHORT COMMUNICATIONS

CliMe  —— CHMe
NH-AC NH-Ac
Et0OC COOEt
I o
T etooc | cooet
Alder-Rickert
reaction NaOH,
HMe  Cerall yieid T M
1 N 6% x
cOoMe  LLIAL
Me0OC Lyy gh
HMe  MeOH HCL 'HM‘ 6096
NH, 909% NH,, HCL
X
HCL | 899 NaOMe | 93%
Hydrochloride (¥ Free base(7H)
HOH
JOHC  CH0Ac
- 1.Ehctralysll inmeo "M
HCH  INeonio
NH-AC -—-i"ﬁ————»”%;,
X X
OH,H,0|-88%
H0H
CH-Me
NH,
x

30.3; COCH,4 14.5.) Another 2.6 g of analyti-
cally pure IV was isolated by distillation of the
mother liquor (b.p.,, 178—186°) followed by
crystallization from ether (m. p. 49 —51°), thus
bringing the total yield of IV up to 22.0 g
(66 %).

In a separate experiment the intermediate
compound II was isolated in a 45 9, yield;
white crystals from ether, m.p. 129—130°
(Found: C 59.5; H 6.3; N 4.7; OC;H,;27.8;
COCH; 13.8. Calc. for C;HyzO3N(OC,Hjy),
(COCH,) (323.3): C 59.4; H 6.6; N 4.3; OC,H,
27.9; COCHj, 13.3.)

In another separate experiment the other
intermediate compound (ILI) was isolated from
pure II in a 89 9, yield; white crystals from
ether, m. p. 109—110°. (Found: C 58.9; H 7.1;
N 4.7; OC,H; 27.6; COCH; 13.2. Calec. for
C,oH,;,03N(OC,H;)(COCH,) (325.4): C 59.1;
H 7.1; N 4.3; OC,H; 27.7; COCH, 13.2).

2- (a-Aminoethyl )-3,4-dicarboxyfuran (V).
IV (10.0 g, 0.034 mole) and sodium hydroxide
(3 N, 115 ml, 0.34 mole) were heated under
reflux (24 h). After cooling the mixture was
brought to pH 8.7 by addition of concentrated
hydrochloric acid. A small amount of a volu-
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minous white precipitate was removed by
filtration. The filtrate was brought to pH 5.0
by further addition of hydrochloric acid. Here-
by 5.42 g of white crystals of V separated.
Another 0.56 g of V was obtained by evapora-
tion of the mother liquor to 60 ml. The total
yield of V (5.98 g) corresponds to 90 %; m. p.
292 —296° after darkening at about 280° (Kof-
ler stage, corr.). (Found: C 48.3; H 4.6; N 7.0.
Cale. for C4H,O;N (199.2): C 48.2; H 4.6;
N 7.0.)

The hydrochloride of V (VII) was prepared
in a 89 9, yield in the usual way; white crystals,
m. p. 195—200° (decomp.). (Found: C 40.7;
H 4.4; N 6.2; Cl 14.5. Calec. for CgH;,0O;NCl
(235.6): C 40.8; H 4.3; N 5.9; Cl1 15.0.)

2 - (a - Aminoethyl ) - 3,4 - dicarbomethoxy-
furan hydrochloride (VI). V (5.93 g) and an-
hydrous methanol (95 ml) were mixed and
treated with hydrogen chloride until 4.5 g
was absorbed. The pale yellow solution was
heated under reflux (10 h). After cooling
Drierite was added, the mixture shaken (2 h)
and the Drierite removed by filtration, Me-
thanol and excess hydrogen chloride were re-
moved by distillation under vacuum and the
residue dried under vacuum in a dessicator
over potassium hydroxide. Dissolution in an-
hydrous methanol (15 ml) and precipitation
with anhydrous ether gave 7.10 g (90 %) of
VI; white crystals, m. p. 167—169° (decomp.).
(Found: C 45.8; H 5.7; N 5.5; Cl 13.6; OCH,
23.5. Cale. for CgH4O,NCI(OCH,), (263.7):
C 45.5; H 5.4; N 5.3; Cl 13.4; OCH, 23.5.)

The free base of VI (VIII) was prepared
from VI and sodium methoxide in methanol
in a 93 9, yield in the usual way; colorless oil,

np 1.4952. (Found: C 52.9; H 5.7; N 6.5;

OCH, 27.1. Cale. for CgH,0,N(OCH,),
(227.2): C 52.9; H 5.8; N 6.2; OCH; 27.3.)
2- (a-Acetamidoethyl ) - 3,4 - bis(acetoxy-
methyl }-furan (I1X ). VI (3.27 g, 0.0124 mole)
dissolved in anhydrous methanol (12 ml) was
transformed into the free base (VIII) as de-
scribed above. The base was dissolved in an-
hydrous ether (25 ml) and the solution added
with stirring to a mixture of lithium aluminum
hydride (0.94 g, 0.025 mole) in ether (40 ml)
during 15 min. Stirring was continued for 1 h
and the mixture heated under reflux for an-
other hour. After cooling acetic anhydride
(40 ml) was added dropwise with stirring at
—20°. The ether was evaporated and the resi-
due heated under reflux (30 min). After cooling
ether (150 ml) was added, the mixture filtered
and distilled from an oil bath. The yield was
2.21 g (60 %) of IX; pale yellow liquid, b. p.
180 —190°, ny, 1.4914; previously found b. p. g o5
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175—-187°, n;; 1.4905. (Found: C 56.6; H 6.7;

N 4.9; COCH, 42.7. Cale. for CgH,,0,N
(COCH,), (297.3): C 56.6; H 6.4; N 4.7;
COCH; 43.4.) Crystallization from ether gave
white crystals, m. p. 89 —92°; previously found
95—96°1,

The transformation of IX into pyridoxine
hydrochloride in a 76 9, yield has been describ-
ed previously 1,

2- (a-Aminoethyl ) - 3,4-bis (hydrowymethyl )-
furan (XI). IX (5.95 g, 0.020 mole) and
sodium hydroxide (3 N, 67 ml, 0.20 mole) were
mixed and heated under reflux (24 h). After
cooling the light brown mixture was conti-
nuously extracted with ether (3 days). The
etheral extract was distilled from an oil bath,
Hereby 3.02 g (88 9%) of XI was obtained as
& pale yellow oil; b. p. o0 165—171°, ng
1.5304. (Found: C 56.3; H 7.9; N 8.5. Cale.
for CgH,,O,N (171.2): C 56.1; H 7.7; N 8.2.)
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Two Fractions of Melanocyte Sti-

- mulating Hormone in Urine
BRUNO DAHLBERG

Womens’ Clinic, General Hospital,
Malmé, Sweden

One of the hormones secreted from the
pituitary is the Melanocyte Stimulating
Hormone (MSH). Two different melano-
cyte stimulating substances have been iso-
lated from porcine pituitary (Lerner and
Lee ; Lee and Lerner 2), one is alpha-MSH
which has an isoelectric point at pH 10.5 —
11.0, the other is beta-MSH which has an
isoelectric point at pH 5.5.

Other investigators found similar sub-
stances with isoelectric points around pH
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5 but could not find any activity at pH 11.
(Porath et al®; Benfey and Purvis$; Ge- -
schwind and Li §),

MSH is excreted in the urine of normal
%:ﬁl gmd women (Shizume and Lerner ¢;

erg ’), as well as during pregnanc
(Shizume and Lerner ¢; Dahlbgerlé &). v

Owing to the inadequate methods for
extraction of MSH from urine it has previ-
ously been difficult to estimate the ex-
cretion in the urine of normal subjects.

As MSH is a pituitary hormone a method
for determination of the excretion in urine
was thought to give information on certain
pituitary functions. A biological assay has
therefore been elaborated.

For the determination of the hormone
hypophysectomized frogs, Rana Esculenta,
were used. In the method of extraction
used an active melanocyte stimulating sub-
stance was found at pH 4.0. In recovery
experiments 45.4 9 4 6.4 of a known
amount of added MSH could be retrieved.

As the degree of accuracy thus seemed
rather low it was thought that part of the
hormone might remain in solution. In
order to investigate this problem extrac-
tions were carried out at both pH 4.0 and
PH 11.6 on the urine of normal women.
The usual activity was found at pH 4.0,
but in the fraction at pH 11.5 activity was
also found. There are thus two fractions of
melanocyte stimulating hormone in the urine
of homo.

Recovery experiments with a known
amount of added MSH yielded the follow-
ing results: .

At pH 4.0 = 40—45 9%,
at pH 11.5 = 55—60 9,
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