CHEMISTRY OF HETEROCYCLIC COMPOUNDS
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Pressure hydrogenation using Raney nickel or ruthenium on char-~
coal, of secondary and tertiary y-furylalkanols is described. The pro-
ducts are the corresponding homologs of 1, 8-dioxaspirof4, 4Jnonane
and tetrahydrofuran alcohols, the relative yields being determined by
the stsucture of the initial furan alcohol and the type of catalyst.

As was previously shown [2-6], pressure catalytic
hydrogenation of secondary and tertiary furan alcohols
with a hydroxyl in the side chain at a tertiary carbon
atom (y-furylalkanols), gives the corresponding tetra-
hydrofuran alcohols and homologs of 1,6-dioxaspiro-
[4, 4]nonane, It has also been shown that formation of
the latter depends on the structure of the initial alco-
hol and the type of catalyst [5].

In order to obtain new homologs of 1,6 dioxaspiro
[4, 6]nonane with a view to subsequently investigating
substitution in the series, furyl alcohols with a methyl
group at position 5 in the furan ring and various alkyl
radicals at the first carbon atom in the side chain
away from the ring were synthesized and catalytically
hydrogenated. Table 1 shows the new furan alcohols,

The y-furylalkanols were hydrogenated at 100-110
atm and 100-120° C in the presence of Raney nickel
(NiR) or ruthenium on charcoal (5% Ru/C). This meth-
od gave a series of tetrahydrofuran alcohols (Table 2),
and homologs of 1,6-dioxaspiro[4, 4]nonanes (Table
3). Buch alkyl-substituted spirans were previously un-
known,

The regularities previously noted were confirmed
[11.

Use of the 5% Ru/C catalyst generally gave consid-
erably higher yields than NiR.

The presence of alkyl substituents (especially iso-
propyl) in the side chain at the first carbon atom from
the ring in the starting furan alcohol, facilitates cyecli-
zation, and formation of spirans, The yields of homo-
logs of 1,6-dioxaspiro[4, 4]nonane from tertiary v-
furylalkanols were invariably higher (up to 48% with
NiR) than from secondary ones (up to 33%). Obviously,
a methyl group at position 5 in the furan ring also
facilitates cyclization.

The UV spectra of furan alcohols IV-VIII were
characterized by intense absorption at 220 nm lg & ~
=~ 4.0-4.5, and a less intense one in the 275-280 nm
region lg € = 1.5, appearing as inflections,

The IR spectra of the compounds synthesized con-

firm the characteristic peculiarities of their structure.

*For Part XXXII see [1].

Thus in the cases of furan alcohols IV-VIII, the vibra-
tions frequencies of the furan ring (1620, 1570, 1468
em™1) and the bond =C—0—C= (1022, 1222 cm™*) should
be mentioned. The frequency of the —C—O—C— bond
[8] (1080 cm™ !y indicates that a tetrahydrofuran ring

is present in compounds IX-XIII.

The wide band at 3400-3450 cm™! in the spectra of
compounds IV-XII corresponds to the valence vibra-
tion of an intermolecularly hydrogen honded OH group.
The 1125 em™! frequency, observed with alcohols
IV-VI, IX-XI, corresponds to the valence vibration of
the C—O bond of secondary alcohols, and in tertiary
alcohols VI, VIII, XII, and XII, that frequency is
displaced to 1140 cm ™,

The IR spectra of spirans XIV-XVII contain a num—
ber of intense absorptionbands in the 800—-1300 cm~? fre-
quencies, characteristic of suchbicyclic systems [9, 10].

The presence of a2 gem-dimethyl or isopropyl radi-
cal in the substances obtained found expression in the
spectra in the form of a doublet band with frequencies
1370 and 1388 em™! (see figure).

EXPERIMENTAL*

3-(5'-Methyl-2"' -furyl)hexan-5-one (I) was prepared from 5-meth-
ylfurfurylideneacerone and ethylmagnesium bromide, usmg the meth-
od of [11], yield 68%. Liquid, bp 111~ 118° (15 mm), d4 1.0612; nd
1.4715. Found: C 73.49, 73.54; H 8.80, 9.30%; MRy 51.72, calcu-
lated for CyHyeOp: C 73.30; H 8.95%; MRq 51,52,

UV spectrum (in MeOH): Ay, mp (Ige): 217 (4.04); 278 (2.11).

The IR spectrum has bands characteristic of the furan ring (1620,
1581, 1470 cm %),

24(5'~Methyl+2'~furyl)=2-methylpentan-4-one (II) was prepared
by a known method [13], yield 70%.

3~(5'-Methyl~2' -furyl)-2-methylhexan-5-one (III) was synthe -
sized from 5-methylfurfurylideneacetone and isopropylmagnesium
bromide [13], similarly to I, yield 76%.

3~(5'-Methyl-2' -furyl)-2-methylhexan-5-ol (IV), 2-(5' -methyl-
2'-furyl)-2-methylpentan-4-ol (V), and 8-(5'-methyl-2'-furyl)-2-
methylhexan-5-~0l (VI) were prepared by hydrogenating the corres-
ponding furan ketones I-III. Hydrogenation was effected in rotating
steel autoclaves, using MeOH as the solvent, initial hydrogen pres-
sure 100-110 atm and temperature 120°, in the presence of 10-12%
Cu chromite catalyst based on the mass of the compound [14].

Under these conditions formation of the secondary furan alcohols
was accompanied by insignificant amounts (3.5-5%) of the corres-
ponding homologs of 1, 6~dioxaspiro[4, 4 nonane (XIV-XVD).

2-(5'-Methyl-2' ~furyl)-2, 4-dimethylhexan-4-ol (VII) and 3~(5"-
methyl-2'-furyl)-2, 5-dimethylheptan-5-ol (VIII) were synthesized

*Assisted by L. M. Moskalenko
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Transmission, %
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IR spectra: 1) 2-(5'-methyl-2'-furyl)-2-methyl-

pentan-4-ol (V); 2) 2-(5'-methyl-2'-tetrahydro-

furyl)-2-methylpentan-4-ol (X); 3) 2,7, 9, 9-tetra-
methyl-1, 6-dioxaspiro{4, 4Jnonane (XV).

800 700 v cm™!
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as described in [4] from ethylmagnesium bromide and II and II re-
spectively.

3-(5'-Methyl -2' -tetrahydrofurylhexan-5-o1 (IX), 2-(5'-methyl-~
2' -tetrahydrofuryl)-2-methylpentan-4-ol (X), 3-(5'-methyl-2'-tetra -
hydrofuryl)-2-methylhexan-5-ol (XI), 2~(5'-methyl-2'-tetrahydro-
furyl)-2, 4-dimethylhexan=4-o0l (XII), 3=(5"=methyl -2’ -tetrahydrofuryl)~
2, 5-dimethylheptan-5-0l (XIII), and also 2, 7-dimethyl-9-ethyl-1, 6=~
dioxaspiro[4, 4]Jnonane (XIV), 2,7, 9, 9-tetramethyl-~1, 6-dioxaspiro-
[4, 4Inonane (XV), 2, T~dimethyl-9-isopropyl-~1, 6-dioxaspiro[4, 4]-
nonane (XVI), 2,7, 9, 9«tetramethyl-7-ethyl-1, 6-dioxaspiro[4, 4]~
nonane (XVII), and 2, 7-dimethyl-9-isopropyl-1, 6-dioxaspiro[4, 41~
nonane (XVIII), were obtained by hydrogenating alcohols IV=VIII in
absolute MeOH in an autoclave, under hydrogen pressure 100-110 atm,
and temperature 120°, The catalysts used were NiR and 5% Ru/C, 10%
of the mass of the material.

Compounds I, IV~XVIII were obtained for the first time.

The UV spectra were observed in MeOH solution, using a SF-4
spectrophotometer, the IR spectra were observed over the range
T00=3700 cm‘l, using a twin=beam IR/UR=10 spectrophotometer
(Zeiss), with NaCl and LiF prisms. All the compounds were observed
as capillary films between KBr plates.
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