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The Reaction of frans-Decahydroquinoline
with Molecular Oxygen !

When a steady stream of oxygen was bubbled through
trans-decahydroquinoline (m.p. 48°) at a temperature
of 80-100° for a period of ten and more hours, no traces
of peroxidic material were detectable at any time. In
contrast to the oxygenation of cis-2 and #rans-decalin?
any hydroperoxide initially formed in this case would
probably be converted to the corresponding carbinol
because of the secondary amino group present in the
moleculed.

The reaction mixture was separated into phenolic,
basic and neutral fractions. The basic part consisted of
starting material and 4-8 9% of a much weaker base, viz,,
5,6,7,8-tetrahydroquinoline, isolated as the picrate,
m.p. 158°5. Found: C, 49-67%; H, 3-93%,; N, 15:649%.
Calculated for C,H,N-C{H N O,: C, 49-739%,; H, 3-879%,;
N, 15:469,. Oxygen thus has effected a dehydrogenation
of the heterocyclic moiety of the bicyclic system in ac-
cordance with the course of the dehydrogenation of
cis- and irans-decahydroquinoline® and -isoquinoline®.
The conversion of N-methylyohimbane to the cation of
N-methyltetradehydroyohimbane by the action of
catalytically excited oxygen at room temperature® is a
related case.

The phenolic compound formed transparent prisms
from ether, m.p. 198-200°. Found: C, 68:08%; H, 7-45 9%,
N, 8-589, (compound dried at room temperature).
Calculated for C;H,;;NO-1/2H,0: C, 68:339%,; H, 7-659%,;
N, 8-859%,. The picrate crystallized from methanol in
tufts of yellow needles, m.p. 208-211°C. Found: C,
47-88%; H, 3:81%; N, 14479, Calculated for
CoH,, NO-CeH,N,O,: C, 47-62%; H, 3-73%; N, 14-819.

The composition, the phenolic character and the
similarity of the ultraviolet absorption data with those
of 3-hydroxypyridine® (Table) suggest the structure of
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the hitherto unknown 3-hydroxy-35,6,7,8-tetrahydro-
quinoline (III). The bathochromic shift observed in the
ultraviolet spectrum on the formation of the anion (or
cation) is typical of phenolic compounds and rules out
the analogous 2- and 4-tetrahydroquinolones which
would show a hypsochromic shiftt.

The neutral fraction contained at least two different
compounds so far not obtained crystalline but charac-
terized by infrared data. The fraction more easily
eluted from AL, O, by benzene containing 1% chloroform
showed (in CHCly) carbonyl bands at 5-84 and 6-15 u.
The subsequent fraction, distillable at 170°/0-3 mm
showed {in CHCl,) a weak band at 2-94 (>>NH), a sharp
and strong band at 6-05 and 6-90 (>>CO-NH), indicating
a compound possibly related to the known 5,6,7,8-
tetrahydro-2? or trams-octahydrocarbostyril?, excluding
carbostyri! (bands at 3-0; 6-068; 6:24™; 6-44™; no band
at 6-90) and 1, 2, 3, 4-tetrahydrocarbostyril {2-98; 5-998;
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6-308; 6-808). However, the absence of sccondary amide
bands in the 6.5 u region more or less eliminates any
(hydrogenated) carbostyril structures; the two neutral
fractions are rather the products of a complicated
sequence of oxidation and rearrangement reactions to
be reported elsewhere {ref. %).

The phenolic 3-hydroxy-5,6,7, 8-tetrahydroquinoline
(III) is probably formed by further oxidation of the
parent II rather than by dehydrogenation of the hypo-
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Phenolic Oxidation P.rod'uct of 3-Hydroxypyridinel
Solvent trans-Decahydroquinoline Solvent
Amaz (log ¢) Ar Jmax (log €) AL
EtOH 292 (371 - MeOH 277 (3-61) -
0-1N-HCI-EtOH 303 (3-84) +11 0-1N-HCI-MeOH 284 (3-81) + 7
0-1N-KOH-EtOH 315 (3-72) +22 0:-1N-KOH-MeOH 301 (3-62) + 24

Absorption maxima of the phenolic oxidation product from I and of 3-hydroxypyridine; JA signifies the bathochromic shift when
going from the frec base {or zwitterion) to the cation or anion.

! H. Seecker and H. GawroscH, Ber. dtsch. chem, Ges. 73, 1347 (1942). -

Cf. T. R. GoviNpacHARI and N. 8. NarasiMHay, J. Chem.

Soc. 1953, 2635.
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thetical 3-hydroxydecahydroquinoline (IV). The former
course of oxidation is analogous to the introduction of
B-hydroxy groups into pyridine! and quinoline? on
biological oxidation. The latter route would be compar-
able to the f-oxygenation of trans-decaline (-> f-de-
calone)3. The possible introduction of a hydroxy group
in the 2-position is reminiscent of the oxidation of
niacine! and quinine®.

By contrast, 41(%)-octahydroquinoline, being a tertiary
unsaturated amine with only one activated tertiary
center for the attack of oxygen, easily forms, as do
similar bicyclic systems of this type a beautifully crystal-
line hydroperoxide®.

B. WiTkop

National Institutes of Health, Washington 714, D.C.,
April 27, 71954.

Zusammenfassung

Dem phenolischen Oxydationsprodukt, das beim
Durchleiten von Sauerstoff durch geschmolzenes trans-
Dekahydrochinolin entsteht, wird auf Grund der Analyse
und spektrophotometrischen Daten die Konstitution III
eines 3-Oxy-5, 6, 7, 8-tetrahydrochinolins beigelegt. Seine
Entstehung erfolgt wahrscheinlich iiber das gleichfalls
gebildete 5,6, 7, 8-Tetrahydrochinolin.
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Spectrophotometric Differences between
Aminoheterocyclic Bases and Their Salts

When an open or cyclic base of the SCHIFF type
containing the element >C=N-— passes into the cation

D
>C=NH-— three major spectroscopic changes are
observed in the ultraviolet and infrared absorption
spectra:

(1) A bathochromic shift in the ultraviolet ranging
between 1 and 50 myu and more depending on the type
of compound and the presence of auxochromic groups?.
A hypsochromic shift on salt formation usually indicates

@D

the participation of the cation >C=NH-— in partial or
complete intra- or inmtermolecular addition reactions®.
Pyridine and its derivatives are not normally looked
upon as cyclic ScHIFF bases, although a number of
chemical reactions (1, 2-addition and reduction, such as
addition of alkyl lithium, HaMMICK reaction, acyloin-
like condensations with aldehydes, etc.) clearly indicate
the independence of the “‘ammono-aldehyde’” (MORTON)
system. In other respects pyridine exhibits aromatic
character. This dualistic behavior is reflected in the
effect of salt formation on the ultraviolet absorption of
pyridines which may vary from hypsochromic to batho-
chromic (Table I).

1 Cf. B. Witkop, J. B. PaTrick, and H. M. Kissmaw, Ber. dtsch.
chem. Ges. 85, 949 (1952).
2 Cf. E. D. BErgMany, Chem. Rev. 53, 309 (1953).
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Table 1

Influence of Salt Formation on the Ultraviolet Absorption of Some
Pyridines (solvent ethanol if not stated otherwise).

Pmax
free base Z"mx salt A%
Pyridoxamine 308 (3-86)a 293 (3-95) ~15
Pyridoxal 300 {3-76) 288 (3-93) —12
Pyridined. . 257 {3-43)¢ 256 (3-73) -1
NicotineP. . 262 {3-46) 260 (3-68) - 2
2,6-LutidineP . 267 {3-48)d 272 (3-68) + 5
3-Vinylpyridine® 278 (3-44) 287 (3-33) + 9
NicotyrineP . 288 (3-99) 310 (4-04) + 22

2 Measured in 0-1 N NaOH: A. MeisTeR, E. A. PeTERsON, and H. A,
SoBER, J. Amer. Chem. Soc. 76, 169 (1954). P M. L. Swain, A. Eis-
NER, C. F. Woopwarp, and B. A. Bricg, J. Amer. Chem. Soc. 71,
1341 (1949), measured in 95% alcohol. ¢ Cf. H. V. DAENIKER, Helv.
chim. Acta 35, 1955 (1952). 9 Measured in isooctane: R. A. FrRiepEL
and M. OrcHIN, Ultraviolet Spectra of Aromatic Compounds (John
Willey and Sons, Inc., New York, 1951), p. 106. — F. G. HERINGTON,
Discussions of the Faraday Society 9, 26 (1950).

a- and y-aminopyridines are no longer formulated as
o- or y-pyridone imines but as cyclic (vinylogous)
amidines; the true N-methyl pyridone imines which are
only present in anhydrous inert solvents, absorb at
much longer wave length than their tautomeric amidine
cations; in this respect the salt formation has a hypso-
chromic effect. A slight hypsochromic effect is also
observed when forming the salt of a-aminoindolenine,
the properties of which (Table ITI) are best explained by
formula I rather than II' or III2 or of a cyclic amidine
where the amino group forms part of a second ring as
in vasicine (peganine, IV, Table III).
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(2) The infrared absorption of the >C=N-— group
(6-10-6-15 in aromatic SCHIFF bases, 6-24—6-28 in pyrid-
ines®) on salt formation invariably moves to shorter
wave length (5-98-6-08 in ScHIFF bases, 6:07—6:13 in
pyridines). This hypsochromic shift is even stronger in
open and cyclic amidines (Table II and III) and clearly

1 H. RinperkNECHT, H. KoecHriN, and C. Niemany, J. Org.
Chem. 18, 971 (1953).

2 R. PscHOrr and G. Horpg, Ber. dtsch. chem. Ges. 43, 2543
(1910).

3 The assignment of the band 6-28x (1590 cm™!) to the group
> C=N-—in pyridines (H. M. RanpaLr, R. G. FowLeR, N. Fusox,
and J. R. DANcGL, Infrared Determination of Organic Structures
[D. Van Nostrand Co., New York, 1949], p. 32) or pyrimidines (Cf.
1. A. BRowNLIE, J. Chem. Soc. 1950 3062), or other heterocycles is
a simplification convenient for the purpose of comparison with the
hydrochlorides. Normally no absolute assignments to >C=C< or
>C=N- in conjugated systems can be made with certainty {Cf.
E. R. Brout, M. FieLps, and R. KarrrLus, J. Amer. Chem. Soc. 70,
194 [1948)).



