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SYNTHESIS DIACETYLENIC GLYCOLS BASED ON
1,5-DI(PROP-2-INILOXY)NAPHTHALINE

Abstract. Conditions of synthesis of new potentially biologically active diacetylenic
glycols were developed. The reaction of nucleophilic addition 1,5-di (prop-2-ynylo-
xy)naphthalene at the carbonyl group of the cyclic ketones (cyclohexanone and N-substi-
tuted piperidones) was studied. Structure of new compounds were established based on
the analysis by * H and ** C NMR spectral data.

Keywords: 1,5-di(prop-2-ynyloxy)naphthalene, ethynylation, diacetylenic glycols,
cyclohexanone, N-substituted piperidones.

Introduction. At the beginning of the 20-th century A. E. Favorsky showed
that in the presence of strong bases the carbonyl compounds react with acetylene
and its monosubstituted derivatives formed the corresponding acetylenic alcohols.
The ethynylation reaction successfully used such strong bases such as hydroxides
of K, Na, Rb, Mg, alkaline amides and alkaline earth metal alkoxides, and qua-
ternary ammonium ion exchange resins [1]. The condensation of ketones with
acetylenes are widely used for the synthesis of structurally simplest acetylenic
alcoholic of complex analogues of natural physiologically active compounds
which are used in the development of anticancer drugs, hemorheologic agents [2],
plant growth regulators [3] and fungicides [4, 5].

Results and Discussion. The reaction of nucleophilic addition 1,5-di(prop-2-
ynyloxy)naphthalene at the carbonyl group of cyclic ketones of cyclohexanone, 1-
methylpiperidin-4-one, 1-propylpiperidin-4-one and 1-benzyl-4-piperidone were
studied in order to synthesize of new potentially biologically active compounds in
the series of diproparpylic ethers of naphthols. The reaction was carried out in the
presence of a 4-fold excess of technical KOH at room temperature in diethyl
ether. As a result of ethinylation of cyclohexanone and N-substituted piperido-
neswith 1,5-di (prop-2-ynyloxy) naphthalene, were obtained the corresponding
tertiary diacetylenic glycols.

After appropriate treatment of the reaction mixture the following diacety-
lenic glycols were obtained in individual state:1,1'-(3,3"-(naphthalene-1,5-
diylbis(oxy))bis(prop-1-yne-3,1-diyl))dicyclohexanoll,  4,4'-(3,3'-(naphthalene-
1,5-diylbis(oxy))bis(prop-1-yne-3,1-diyl))bis(1-methylpiperidin-4-ol)2, 4,4'-(3,3-
(naphthalene-1,5-diylbis(oxy))bis(prop-1-yne-3,1-diyl))bis(1-propylpiperidin-4-
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1 R-R=(CHy)s; 2 R-R=(CH,),NCHj3(CH,)y;
3 R-R=(CHy)N C3Hs(CHy)z; 4 R-R=(CH3).N(CHy)y;
CH,Ph
Figure 1 — Scheme of the nucleophilic addition reaction of 1,5-di(prop-2-ynyloxy)naphthalene

ol)3 and 4,4'-3,3-(naphthalene-1,5-diylbis(oxy))-bis(prop-1-yn-3,1-diyl))bis(1-
benzylpiperidin-4-ol) 4 in yield 50, 82, 75, 87%, respectively.

The structure of synthesized compounds 1-4 was confirmed by IR spectra
and NMR *H, *C, cozY (*H-'H) and HMQC (*H-*3C) spectroscopy. The data
of *H and *C NMR spectra are given in the tables 1 and 2.

In IR spectra, diacetylenic glycols 1-4 are characterized by the presence of
broadened absorption bands in the 3400-3500 cm™ region, characteristic for
valence vibrations of hydroxyl groups, weak intensity peaks in the region of
2100 cm™ indicate the presence of a triple acetylenic bond.

OH
— 6—7.
O_5// A\
N N R
R 2 N
NV —
3—2 —
HO
Table 1 -*H NMR(3, ppm) spectral data for compounds 1 — 4
PMR,3, ppm
A type N-R (CH. Protons of naphthal I
Como. 3 s of naphthalene cycle
P | spectrum | 0_CH, | CH,CH,CH,, |V | o —— - »
C*H | C*H | C**H
CH,Ph)

1 el 4,97 - 1,38-2,22 | 356 | 707 | 741 | 7,741

c? 4,91 - 1,34-2,15 | 358 | 694 | 720 | 7,80

) el 5,0 2,03 159-232 | 2,46 | 7,061 | 74Tt | 7,721

c 491 2,31 1,99-2,10 | 2,92 6,94 7,20 7,80

3 el 4,94 0,71;1,25;2,01 | 1,52-2,41 | 3,40 | 7,01x | 7,33t | 7,657

c 491 |0,86;1,47;2,59 | 1,90-2,28 | 2,92 | 6,94 7,20 7,80

A e 497 |350;7,22-7,30 | 2,28-258 | 3,58 | 7,051 | 741t | 7,791

c 491 |347,713-7,18 | 2,02-212 | 3,47 | 6,93 7,63 7,82
Notes. e — is the experimental spectrum; c-spectrum calculated according to the «MestReNova»

program.
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Table 2 - 3C NMR(5, ppm) spectral data for compounds 1 — 4

~ .~ | CHa(cycle) N-R (CH,
Comp.| A typespectrum | O-CH, | C=C c=C | >CZ 2 CH,CH,CHs,
CH,Ph)
24,84,
e! 56,53 | 78,47 | 93,01 67,20 26,97; -
41,86
1
23,40;
c? 58,40 80,41 | 89,94 68,52 25,40; -
39,58
¢t 5673 | 7847 | 9232 | 6500 | 400 46,16
2 35 ’48'
2 y ’
c 58,40 80,41 | 90,13 66,99 50.17 45,83
1 39,51; 12,31, 20,14;
; e 56,78 | 79,12 | 92,20 65,64 50 11 60.08:
2 37,63; 12,05; 20,25;
c 58,40 | 80,41 | 90,13 66,85 5017 60,80
41.21- 61,34;127,55;
et 56,40 | 78,83 | 79,60 | 61,34 579 128,74;
' 129,20
4 58,97,
2 37,45; 129,44;
c 58,40 80,41 | 90,13 66,99 48.71 12889
131,48
c Carbon atoms of the naphthalene ring
omp.
P A typespectrum cict cct c¥c’ chct cocv
1 e! 153,15 107,29 125,97 114,83 126,58
c? 147,70 109,35 125,38 114,52 124,85
’ e! 153,23 107,57 125,91 114,75 126,67
c? 147,70 109,35 125,38 114,52 124,85
3 e! 153,18 107,46 125,82 114,72 126,65
c? 147,70 109,35 125,38 114,52 124,85
4 e! 153,18 107,14 125,92 114,90 126,60
c? 147,70 109,35 125,00 114,52 124,85
Notes. e — is the experimental spectrum; c-spectrum calculated according to the «MestReNova»
program.

In the *H NMR spectra of diacetylenic glycols 1-4 appear broadened singlets
for the protons of the hydroxyl groups in the region 2.46-3.58 ppm, which in-
dicates the occurrence of nucleophilic addition of 1,5-di (prop-2-ynyloxy)naph-
thalene at the carbonyl group of the cyclic ketones.

In the *H NMR spectra of the glycol 4 (figure 2), in the strong field region of
the spectrum, the chemical shifts for protons in the region 2.29 and 2.58 ppm
were assigned to the cyclic protons forthe symmetrical methylene groups of two
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piperidine rings. The chemical shift in the region 4.96 ppm belongs to the protons
of OCH, methylene groups. The protons of methylene substituents at the nitrogen
atom are resonated as a broadened singlet in the region of 3.50 ppm. The signals
for the protons of the naphthalene nucleus and of the benzene nucleus appear in
the weak-field regions 7.05-7.79 ppm and 7.22-7.30 ppm, respectively.

Q0=
e
%@

350

Solvent - DMS0

P

5

=
|

4 96
3.58

358

a 1.59 1.8411.04 168 352 182402
Hed d = HH

T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25
Chemical SHift (ppm)

Figure 2 — *H NMR spectra
of 4,4'-3,3'-(naphthalene-1,5-diylbis(oxy))bis(prop-1-yn-3,1-diyl))bis(1-benzylpiperidin-4-ol)

In the **C spectra of diacetylenic glycols 1-4 (table 2) resonance signals ap-
pear in the corresponding region 61.34 —68.52 ppm characteristic for quaternary
carbon atoms of saturated nitrogen cycles.

In the C NMR spectra of glycol 4 (4,4-(3,3-(naphthalene-1,5-diylbis-
(oxy))bis(prop-1-yn-3,1-diyl))bis(1-benzylpiperidin- 4-ol)) shown in figure 3, the
most characteristic carbon atoms of the —C=C- acetylenic bond resonate in the
region 78.83 and 79.60 ppm.Chemical shifts for carbon atoms of the symmetric
CH, groups of the piperidine rings are observedin the strong field region 41.21
and 52.79 ppm.Quaternary carbon atoms of the saturated nitrogen cycles resonate
in the region 6 61.34 ppm.
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Figure 3 — ®*CNMR spectra
of 4,4'-3,3'-(naphthalene-1,5-diylbis(oxy))bis(prop-1-yn-3,1-diyl))bis(1-benzylpiperidin-4-ol)
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It should be noted that the chemical shifts for the methylene group of the
benzyl substituent appear in the more weaker region (61.34 ppm) compared to the
carbon atoms of the oxymethylene group (56.49 ppm), which is due to the in-
fluence of the nitrogen atom of the piperidine ring. In the weak field region
107.14 - 153.18 ppm and 127.55 —-129.20 ppm the signals for the carbon atoms of
the naphthalene and benzyl rings are observed.

The correct interpretation of the resonance signals is confirmed by the
coincidence of the values of the chemical shifts observed in the experimentally
obtained spectra with the corresponding values in the spectra calculated by the
«MestReNova» program.

The results of the interpretation of the two dimensional spectrum in the
HMQC (*H -*3C) format make it possible to determine the correlation between
chemical shifts of protons and carbon nuclei, spin —spin interaction between
nuclei, which confirms the nature of heteronuclear interaction.

Figure 4 — Scheme of correlations of HMQC
(*H -3C) 4,4'-3,3-(naphthalene-1,5-diylbis(oxy))bis(prop-1-yn-3,1-diyl))bis(1-benzylpiperid-4-ol)

Conclusion. Summarizing the obtained data on the synthesis of new diacety-
lene glycols, it can be noted that 1,5-di (prop-2-ynyloxy) naphthalene readily
reacts in Favorsky'sethynylation reaction and allows one to move relatively easily
to an important class of tertiary acetylenic alcohols, which due to the presence in
their structures acetylenic and tertiary alcohol groups can serve as initial synthons
in the further synthesis of natural substancesanalogues.

Thus, as a result of studying the reactivity of 1,5-di(prop-2-ynyloxy)naph-
thalene in the Favorsky reaction with various cyclic ketones, formation of diace-
tylenic glycols in 50-87% vyields was established. The structure of synthesized
glycols was established based on the analysis of the *H and *C NMR spectral
data.

EXPERIMENTAL PART

The course of the reactions and the purity of the products were monitored by
thin-layer chromatography on "Silufol UV-254" plates, the eluent was a mixture
of benzene and ethanol (1:3) with the appearance of substances spots with iodine
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vapor. The IR spectra were recorded on a Nicolet 5700 spectrometer in KBr
tablets. The *H and **C NMR spectra of the samples were recorded in DMSO-Ds
using a JNM-ECA 400 (Jeol) spectrometer with operating frequencies 400 (*H),
100 MHz (®C).
1,1'-(3,3'-(naphthalene-1,5-diylbis(oxy))bis(prop-1-yne-3,1-diyl))dicyclo-
hexanol 1. A solution 0f0.5 g (0.0021 mol) of 1,5-di (prop-2-ynyloxy)naphtha-
lene in 10 ml of etherwas added to a mixture of 0.47 g (0.0084 mol) of powdered
technical KOH in 15 ml of ether. After 30 minutes 0.41 g (0.0042 mol) of cyclo-
hexanone in 10 ml of ether was slowly added dropwise with stirring. After the end
of the reaction, the mixture was decomposed with water(15 ml) under ice-cooling.
The ether was separated, the aqueous layer was extracted with ether(5x20 ml), the
ether extract was dried with potash. After distilling off the ether,diacetylene
glycol 1 was obtainedin 0.45 g (50%) yield.
4,4'-(3,3'-(naphthalene-1,5-diylbis(oxy))bis(prop-1-yne-3,1-diyl))bis(1-
methyl-piperidin-4-ol) 2 was synthesized analogouslyfrom 0.5 g (0.0021 mole)
of 1,5-di(prop-2-ynyloxy)naphthalene with 0.48 g (0.0042 mol) of 1-methyl-
piperidin-4-one in the presence of 0.47 g (0.0084 mol) of powdered technical
KOH in ether at room temperature. The yield was 0.8 g (82%).
4,4'-(3,3'-(naphthalene-1,5-diylbis(oxy))bis(prop-1-yne-3,1-diyl))bis(1-
propylpiperidin-4-ol)3 was synthesized analogouslyfrom 1.0 g (0.0042 mole) of
1,5-di (prop-2-ynyloxy)naphthalene with 1.19 g (0.0084 mol) of 1-methylpipe-
ridin-4-one in the presence of 0.94 g (0.016 mol) of powdered technical KOH in
ether at room temperature. The yield was 1.66 g (75%).
4,4'-3,3'-(naphthalene-1,5-diylbis(oxy))-bis(prop-1-yn-3,1-diyl))bis(1-
benzylpiperidin-4-ol)4 was synthesized analogouslyfrom 0.5 g (0.0021 mole) of
1,5-di (prop-2-ynyloxy)naphthalene with 0.8 g (0.0042 mol) of 1-methylpipe-
ridin-4-one in the presence of 0.47 g (0.0084 mol) of powdered technical KOH in
ether at room temperature. The yield was 1.14 g (87%).

REFERENCES

[1] Kotlyarevsky I.L. Reactions of acetylenic compounds / I.L. Kotlyarevsky, M.E. Schwarz-
berg, L.B. Fisher. Novosibirsk: Nauka, 1967. 384 p.

[2] Kurmankulov N.B., Basenova A.T. New naphthoxypropynyl alcohols and naphthopyrans,
their haemorheological activity // All-Russian Conf. on the chemistry of heterocycles. Suzdal, 2000.
P. 253.

[3] Yerzhanov K.B., Vizer S.A., Sycheva Ye.S. Creation of innovative plant growth regula-
tors of broad spectrumaction. Almaty, 2017. 158 p.

[4] Yerzhanov K.B., Akhmetova A.A., Almaniazov E.A., Sadykov T.S., Kurmankulov N.B.
New fungicides against solid cereals // Materials of International scientific-practical conference
"Processing of medicinal raw materials and production of phytopreparations for medicine and
agriculture”. Almaty, 1996. P. 102.

[5] Yerzhanov K.B., Kurmankulov N.B., Akhmetova A.A., Patsaev A.K. New fungicides
against dry rot of potato tubers // Proceedings of the scientific and practical conference on topical
issues of agricultural chemistry. Tashkent, 2002. P. 79.

79



XUMWYECKHH )KYPHAJI KA3AXCTAHA

Pe3rome

E. C. Couesa, M. C. Mykanosa, K. b. Epocanos, T. M. Ceiinxanos,
. A. A6oambaes, V. M. Jlamxaes, M. T. Omvip3akos

CUHTE3 IMALIETUJIEHOBBIX I'JIMKOJIEMHA OCHOBE
1,5-AU(TTPOII-2-MUHUJIOKCU)HADTAJINHA

Pa3paboTaHbI yCIIOBHS CHHTE3a HOBBIX MOTCHIIMAIEHO OMOJIOTHYECKH aKTUBHBIX JTH-
AIlCTWICHOBBIX TIHKoINel. M3ydeHa peaknus HykieopwuipHOTO mpucoenuHeHus 1,5-mu-
(poTI-2-UHAITOKCH) Ha TATMHA 110 KapOOHMIBHOM IPYIINE IUKINYECKAX KETOHOB (IIUKIIO-
rekcanona u N-3aMenieHHbIX mUepuI0HOB). CTpOEHNE HOBBIX COCTHHCHHUM YCTAHOBICHO
Ha OCHOBaHMHM aHaJIM3a JaHHBIX creKTpockonuu SIMP "Hu .

Karwuesbie cioBa: 1,5-au(nporn-2-uHuI0KCH)Ha(TalnuH, STHHIIMPOBAHKUE, JUalle-
THJICHOBBIC TJIMKOJIU, IIUKIIOTeKCaHOH, N-3aMeIeHHbIC TTUITCPHIOHBI.

Pe3iome

E. C. Coiuesa, M. C. Myxanosa, K. B. Epoicarnos T. M. Ceuiinxanos,
. A. Aboambaes, V. M. [lamxaes, M. T. Omipsaxos

l,5-Z[I/I(HPOH-Z—HHHHOKCI/I)HAGD"EAHI/IH HETI3IH/IE
JMALNETWIIEH/I I'NIMKOJIEMH CUHTE3I

7KaHa Typreiaarsl OMOMOTHSUIBIK aKTUBTI AMALCTHIICH ] TTIMKOJIICP CHHTE31HIH XKY3-
r'e achIpy JKaraamapbl KapacTeIpbULAbL. TYHBIH CAKUHAIBI KETOHIAPABIH (IIMKIOr€KCAaHOH
xoHe N-opsiHOacKaH MUIIEPUAOHAAP) KapOOHUIT TOORI GolibiHIa 1,5-1u(mpon-2-HHUIOoK-
cu)HaTATMHHIH HYKI€O(QHIbIi KOCBUTY PEaKIUACHI 3epTTeiHIl. JKaHa KOCBUIBICTapIbIH
KypbUIBIMBL SIMP 'H sxone BC CIIEKTPOCKOIUSUTBIK TaJay HETi31H/C aH-BIKTAIBIHIBL.

Tyiiin ce3nep: 1,5-nu(npon-2-ununokcu)HadTaauH, STHHUIICY, AUAICTHICH I [TH-
KOJJIep, MUKIIorekcanoH, N-opberHOacKaH MUTIepUAOHAAP.
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