SYNTHESIS OF DITERTIARY PHENYLENETETRA-
ACETYLENIC GLYCOLS OF THE PIPERIDINE SERIES

I, N, Azerbaev, K. B, Erzhanov, UDC 547.823'362:542.941
and Yu. G. Bosyakov

Stereoisomeric phenylenetetraacetylenic glycols of the piperidine series were synthesized
by means of Glaser oxidative dimerization and the Chodkiewicz—Kadio condensation. The

corresponding saturated piperidols were obtained by catalytic hydrogenation of these prod-
ucts on Raney nickel,

We previously described the syntheses of diacetylenic glycols of the heterocyclic series [1-3] which
have high biological activity, It was of interest to work out methods for the synthesis of phenylenetetra-

acetylenic glycols of the piperidine series for a further investigation of the effect of the structure of the
latter on the biological activity.
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TABLE 1. Physical Constants, Yields, and Analytical Data for the

Synthesized Compounds ‘ )
Found, % Cale., % Yield,
~ | Empirical formul
Compound i Ry P C H N} Cl C H N| Cl %
Iy 204—205 0,56 | CseHyoN2O 810| 735,44 — 81,21 7653 — {96
Dihydrochlo- ¥ 3eli40lN2Un v
ride
Iy 212 CaeHoNoOz - FHCH (71,0 | 66148 111,6171,41 70146 1117
§1:] ‘(decomp)ws CasHioN20 81,5 79151 819] 76153 93
. 213214 )0, 5179051 — 181.9] 76153 —
Di.hgdrochlo- set otttz
ride .
1np 260 CaeHoNyO, - 2HCE {701 | 6,8]47 1116 |71,4| 7,0 14,6 {117
(decomp},
VI 201 [044] CuoHyeN;0s 7931 7564 — 17891 79161 | — |82
(decomp)
Dihydrochlo-
ride
\% 233 CaoHaN20, - 2HC1 1684 | 7,3]5,0 |13,2 1680 7,2 15,3 13,4
(decomp)
iy 132—133 (0,70 | CasHssNz0z 7861104 (49| — 1788[103 51| — |84
I 159|051 | CaeHssNzOs 79,11103155| — (7881103 15,11 — |92
(decomp)
Viig 161—162 10,52 ) CaoHsNoOs 759111,3158] — |762{11,1|59) — |90

* Activity I Al,O, with benzene —n-heptane —methanol (5:2:1).

The ¥ and 8 isomers of 1,4-bis[p-(1,2,5-trimethyl-4-hydroxy-4-piperidyl)phenylethynyl]1,3-butadiyne
(1) were synthesized by the Glaser oxidative dimerization [4] of the individual v and g isomers of 1-{(1,2,5~
trimethyl-4-hydroxy-4-piperidyl)ethynyl]-4-ethynylbenzene ().

We previously obtained the starting Iy and Ig by the condensation of 1,2,5-trimethyl-4~piperidone
with p-divinylbenzene (IV) in liquid ammonia in the presence of sodium amide. The three-dimensional
structures of these compounds were established by various methods [5].

The Chodkiewicz~Kadio reaction [6] was used to synthesize the tetraacetylenic glycol, in which two
conjugated diacetylenic systems are isolated from one another by one phenylene group. The g isomer of
1,4-bis[4-(1,2,5-trimethyl-4-hydroxy-4-piperidyl)-1-buta-1,3-diyinyl]benzene (VI) was obtained by the re-
action of p-divinylbenzene (V) with the g isomer of 1,2,5-trimethyl-4~-({bromoethynyl)-4-piperidol (V). The
absorption band characteristic for = C—H is absent in the IR spectra of IIy, IIg, and VIg, and bands which
are characteristic for 1,4~disubstituted aromatic systems (840 cm™) and associated OH groups (3400 cm ™)
appear, Because of the symmetry of the molecule, the ~C = C — absorption bands do not appear.

The synthesized Iy, T3, and VIp were subjected to catalytic hydrogenation in the presence of Raney
nickel to prove their structures. The corresponding saturated compounds Iy, 1B, and VIIB) were ob-

tained as a result. The amount of hydrogen absorbed during the hydrogenation was in agreement with the
calculated value and proved the presence of four acetylenic bonds.

EXPERIMENTAL

1,4-Bis[p-@,2,5-trimethyl-4-hydroxy-4-piperidyljphenylethynyl]-1,3-butadiyne (II}. A mixture of
5.35 g (0.02 mole) of the ¥ isomer of I and 0.3 g of CuCl in 30 ml of pyridine was shaken in an oxygen at-
mosphere at an initial temperature of 20°, The reaction proceeded smoothly with slight spontaneous heat-
ing and without additional cooling., The theoretical amount of oxygen was absorbed after 30 min. The com-~
plex was decomposed with water, and the precipitate was filtered, washed on the filter with water, concen-
trated ammonium hydroxide, and water until cupric ions were absent in the wash waters (absence of a blue
coloration). Drying and recrystallization from ethyl acetate yielded 5.10 g (96%) of the ¢ isomer of II.

The B isomer of I was similarly oxidatively dimerized. The yields, constants, and analytical results
for Iy, 118, and their dihydrochlorides are presented in Table 1.

1,4-Bis{4-(1,2,5-trimethyl-4-hydroxy-4-piperidyl)-1-buta-1,3-diynyllbenzene (VI). A total of 0.04 g
of CuCl, 0.05 g of hydroxylamine hydrochloride, and 18 ml of n-butylamine in 30 ml of methanol were added
to a solution of 1.9 g (0.015 mole) of IV [7] in 15 ml of methanol. A solution of 7.4 g (0.03 mole) of the B-
isomer of V [8] in 100 ml of methanol was then added slowly dropwise with vigorous stirring under argon
while maintaining the temperature of the reaction mixture at 18-20°.
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Several portions of hydroxylamine hydrochloride (2.0 g in all) were added to reduce the oxidized cop-
per salt (appearance of a blue coloration in the reaction mixture). After adding VB, the mixture was stirred
for 4 h at 20° and allowed to stand overnight, The precipitated crystals were filtered, and the mother liquor
was diluted with water and extracted repeatedly with ether. The ether extracts were dried over MgSO, and
concentrated, The material thus obtained was recrystallized from ethanol to give 5.69 g (82%) of the g
isomer of VI. The constants and analytical data for VIg and its dihydrochloride are presented in Table 1,

1,4~Bis{p-[2-(1,2,5-trimethyl ~4-hydroxy-4-piperidyl)ethylphenyl]}butane (IIIy and 1113 ) and 1,4~Bis-
[4-@1,2,5-trimethyl-4-hydroxy-4-piperidyl)butyl jbenzene (VIg). Compounds IIy, I, or VIg (0.0035 mole)
were hydrogenated in the presence of a Raney nickel catalyst (0.3 g) in 100 ml of ethanol at room tempera-
ture and normal pressure. After the calculated volume of hydrogen (for four triple bonds) had been absorbed,
the ethanol was removed, and the residue was recrystallized from benzene, The yields, constants, and ana-
Iytical data for Illy, 1B, and VIIB, are presented in Table 1,
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