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Preparation and Coupling Reactions of Alkynyl(phenyl)iodonium
Salts Bearing Long Alkoxy Chains. Formation of
Liquid—Crystalline Diacetylenes
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Alkynyl(phenyl)iodonium tosylates with long alkoxy chains, such as (octyloxy)-, (decyloxy)-,
(dodecyloxy)-, and (tetradecyloxy)phenyl, were prepared by reaction of the corresponding alkynes
with hydroxy(tosyloxy)iodobenzene. The alkynyliodonium tosylates were allowed to react with
alkynylcopper reagents (p-RCeH,C=C),Cu(CN)Li;, where R = MeO, Me, H, Br, CN, and NO;. The
coupling reaction proceeded under mild conditions to provide unsymmetrical and symmetrical
diacetylenes. The selectivity of the formation of these diacetylenes was dependent on the substituent
on the alkynylcopper reagents. The diacetylenes prepared in this study displayed liquid—crystalline

properties.

Organoiodine(III) compounds are useful in organic
synthesis.! Alkynyl(phenyliodonium salts 1 especially
are valuable because they contain a synthetically sig-
nificant carbon—carbon triple bond.l®?2 Previously we
reported the stereoselective formation of conjugated
enynes via the coupling of alkynyl(phenyl)iodonium to-
sylates 1 (X = OTs) with alkenylcopper reagents.? In
addition, selective coupling reactions were conducted with
alkyl- and alkynylcopper reagents.*

Recently, diacetylene derivatives have been found to
display liquid—crystalline and nonlinear optical prop-
erties.5"1% Long-chain alkyl groups play an important
role in the formation of the molecular assembly by the
intermolecular interaction, and the molecular assembly
is applied to crystal engineering and molecular devices.!!
We believed that alkynyl(phenyl)iodonium salts bearing
long alkyl chains were potential starting compounds for
synthesizing such engineering materials. Thus, we
prepared [(p-alkoxyphenyl)ethynyll(phenyl)iodonium to-
sylates 2 bearing long alkyl chains and applied the
coupling reaction to synthesis of liquid—crystalline di-

* Kyushu Sangyo University.

® Abstract published in Advance ACS Abstracts, November 15, 1994.

(1) For recent reviews: (a) Varvoglis, A. The Organic Chemistry of
Polycoordinated Iodine; VCH Publisher: New York, 1992. (b) Moriarty,
R. M.; Vaid, R. K. Synthesis 1990, 431. (c) Ochiai, M. Rev. Heteroatom
Chem. 1989, 2, 92. (d) Maletina, I. L; Orda, V. V.; Yagupolskii, L. M.
Russ. Chem. Rev. (Engl. Transl.) 1989, 58, 544. (e) Merkushev, E. B.
Russ. Chem. Rev. (Engl. Transl.) 1989, 56, 826. (f) Moriarty; R. M.;
Prakash, O. Acc. Chem. Res. 1986, 19, 244. (g) Varvoglis, A. Synthesis
1984, 709. (h) Koser, G. F. The Chemistry of Functional Groups;
Supplement D; Patai, S., Rappoport, Z., Eds.; Wiley: New York, 1983;
Chapters 18 and 25. (i) Umemoto, T. Yuki Gosei Kagaku Kyokai Shi
1983, 41, 251.

(2) Stang, P. J. Angew. Chem., Int. Ed. Engl. 1992, 31, 274; Acc.
Chem. Res. 1991, 24, 304.

(3) Stang, P. J.; Kitamura, T. J. Am. Chem. Soc. 1987, 109, 7561.

(4) Kitamura, T.; Tanaka, T.; Taniguchi, H.; Stang, P. J. J. Chem.
Soc., Perkin Trans. 1 1991, 2892,

(5) Wand, M. D.; Monahan, S.; Liptak, D.; Vohra, R. SPIE 1998,
1911, 29.

(6) Wu, S. T.; Margerum, J. D.; Hsu, C. S.; Lung, S. H. Appl. Phys.
Lett. 1992, 61, 630.

(7) Stiegman, A. E.; Graham, E.; Perry, K. J.; Khundkar, L. R.;
Cheng, L.-T.; Perry, J. W. J. Am. Chem. Soc. 1991, 113, 7658.

(8) W. Milburn, G. H.; Campbell, C.; Shand, A. J.; Werninck, A. R.
Lig. Cryst. 1990, 8, 623.

(9) Fouquey, C.; Lehn, J.-M.; Malthete, J. J. Chem. Soc., Chem.
Commun. 1987, 1424.

(10) Grant, B. Mol. Cryst. Lig. Cryst. 1978, 48, 175.

(11) Schmidt, G. Pure Appl. Chem. 1971, 27, 647. Vincett, P. S,;
Roberts, G. G. Thin Solid Films 1980, 68, 135.

0022-3263/94/1959-8053$04.50/0

acetylenes. Here we report the preparation of liquid—
crystalline diacetylenes by means of the coupling reaction
of alkynyl(phenyl)iodonium salts bearing long alkoxy
chains.

X OTs

R-C=C—I—Ph n-c,,Hz,.,,o—@—csc—i—Ph

1
2:77=8,10,12and 14

Preparation of Alkynyl(phenyl)iodonium Tosy-
lates 2 with Long Alkoxy Chains. Alkynyl(phenyl)-
iodonium tosylates 2 bearing long alkoxy chains (R! =
n-CsHu, n-Clngl, n-Clezs, and n-Cl4H29) were readily
prepared from hydroxy(tosyloxy)iodobenzene.!? Treat-
ment of p-alkoxyphenylethynes with hydroxy(tosyloxy)-
iodobenzene in CH,Cl; in the presence of desiccants gave
crystalline alkynyl(phenyl)iodonium tosylates (2a, R! =
n-CsH17; 2b, RZ2 = n-Clonl; 20, R3 = n-Cle25; and 23,
R! = n-Cy Hy) in 30—41% yields. Alkynyliodonium
tosylates 2 were stable to air and moisture and could be
used without any special precautions.

OH

R‘O—@—CEC—H . Ph—i

OTs

desiccant
CH.Cly, r.t.

OTs
R‘O—@—Csc—l—Ph 1)

2 a: R'=nCgHyy
bt R' = n-CioHay
c: R' = n-CyaHys
d: R'=n-Cy4Hog

Coupling Reactions of Long-Chained [(p-Alkoxy-
phenyl)ethynylliodonium Tosylates 2 with Alky-
nylcopper Reagent 3. Coupling reactions were con-
ducted under a Ny atmosphere. A mixed alkynyl-
substituted cuprate 3 was prepared from a lithium
acetylide and CuCN in THF. Alkynyl(phenyl)iodonium

(12) Stang, P. J.; Surber, B. W.; Chen, Z.-C.; Roberts, K. A,
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tosylate 2a (R = n-CsH;7) was added to cuprate reagent
3 in THF at —70 °C, and the reaction mixture was
allowed to warm to room temperature. After workup of
the reaction mixture, diacetylenes were separated either
by column chromatography on silica gel with hexane—
CH,Cl; as the eluent or by recrystallization from ethanol.
The major products were coupling products, symmetrical
and unsymmetrical diacetylenes (4 and 5, respectively).
Coupling reactions of alkynyliodonium salts 2b, 2¢, and
2d were conducted similarly. The results are in Table
1.

Ra_@_ czo-y —treud CucN
R? = i
( c=C , CU(CNILi (2)

3

(IJTs
R‘O—@—CEC—I—Ph + 3

2

R‘O—@—csc—csc-—@—ﬂz +

4

: R' = n-CgHy7, RZ = Me

: R' = n-CgHy7, R? = NO,

: R' = n-CgHy7, RZ=CN

: R' = #-CygHyy, R% = Me

¢ R' = n-CygHa2q, R2 =NO,
R' = n-CyoHz1, RZ=CN

: R = 1-CyoHaps, RZ = MeO

R‘O—@—CEC-CEC—O—OR’ @

h: R' = n-CyoHps, RZ = Me
I: R' = n-CyzHgs, RZ = NO,
It R = n-CyzHps, R? =CN
k: R' = n-Cy4Hog, R? = MeO
I: R' = n-Cq4Hog, RZ = Me
m: R' = n-Cy4Hze RZ = NO,
n: R' = n-CiqHpg, RZ=CN

= 9o a O T o

5
a. R1 = ﬂ'CBH17
b R‘ = n-Csz«‘

C: R‘ = nCyoHag
d: R‘ = n~C14H29

In the coupling reaction, the length of the alkoxy chain
does not significantly affect the yield of the diacetylenes
because the reaction of [(p-methoxyphenyl)ethynylliodo-
nium tosylate with alkynyl cuprate 3 (R?2 = H) provides
a similar yield of unsymmetrical diacetylene (75% yield).*
However, Table 1 shows that the substituent on the
aromatic ring affects the selectivity of the coupling
reaction. The electron-donating groups on the aromatic
ring preferentially give unsymmetrical diacetylenes 4 and
increase that of symmetrical diacetylenes 5. Although
alkynyl groups are well known as popular nontransfer-
able ligands,'® alkynyl(phenyl)iodonium salts showed a
high reactivity toward such alkynyl-substituted cuprates.

Copper(I) acetylides are also useful reagents for the
synthesis of acetylenic derivatives.!* Long-chained [(p-

(13) Lipshutz, B. H.; Sengupta, S. Org. React. 1992, 41, 135.

Kitamura et al.

Table 1. Yields of Diacetylenes 4 and 5 by Coupling
Reaction of Iodonium Tosylates 2 with Alkynylcopper

Reagents 3
diacetylenes
iodonium copper (isolated yield, %)
tosylate 2 R! reagent 3 R? 4 5
n-CsHir Me 66 (4a) 20 (5a)
NO; 36 (4b) 40 (5a)
CN 26 (4¢) 35 (5a)
n-CioHa1 Me 54 (4d) 13 (5b)
NO; 20 (4e) 46 (5b)
CN 37 4 33 (5b)
n-Ci2Hgs MeO 90 (4g) 7 (5¢)
Me 63 (4h) 32 (5¢)
NO; 38 (4i) 52 (5¢)
CN 29 (4j) 36 (5¢)
n-C14Hgg MeO 67 (4k) 12 (5d)
Me 59 (41 12 (5d)
NO; 26 (4m) 60 (5d)
CN 10 (4n) 54 (5d)

alkoxyphenyl)ethynylliodonium tosylates 2 were allowed
to react with copper(I) p-methoxyphenylacetylide 6 in
DMF. This reaction proceeded at room temperature to
yield diacetylenes 4 in 31—43% yields. The yields of
diacetylenes 4 were lower with 6 than with dialkynyl-
copper reagents 3.

OTs
DM
a'o—@—csc—i—Ph + MeO—@—CEC—Cu L
0°C —r.t.

2 6

R’O—@—CEC—CEC——@—OMe (4)

40: R' = n-CgH,+, 31%
ap: R' = n-CyoHay, 43%
4g: R' = n-CyoHas, 40%

Diacetylenes 4 and 5 are mesogenic. The liquid phase
transition temperature and the phase types of the di-
acetylenes were examined by optical microscopy and were
confirmed by differential scanning calorimetry (DSC).
The results are given in Table 2. Only cyano-substituted
diacetylenes 4c, 4f, 4j, and 4n were monotropic liquid
crystals and showed smectic phases on cooling. Other
diacetylenes were enantiotropic liquid crystals. Methyl-
and methoxy-substituted diacetylenes 4d, 4g, 4f, 4k, and
41 exhibited smectic and nematic phases. Only smectic
phases were observed in the cases of nitro-substituted
diacetylenes 4b, 4e, 4i, and 4m and short alkoxy-chained
diacetylenes 4a, 40, and 4p.

Symmetrical diacetylenes with long alkyl chains, which
can be easily prepared by the Glaser coupling reactions,!°
have been shown to be mesogenic. Preparations of
unsymmetrical diacetylenes present some difficulties
with selectivity and purification. The formation of the
donor—acceptor type of coupling product proceeds in
particularly low yields (4—10%).1> The present procedure
using alkynyliodonium salts in the coupling reaction to
give diacetylene derivatives has advantageous selectivity
and reactivity, although it can be only applied to diacety-
lenes with electron-donating groups.

(14) Castro, C. E.; Stephens, R. D. J. Org. Chem. 1963, 28, 2163.
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Formation of Liquid—Crystalline Diacetylenes

Table 2. Liquid Crystal Phases and Transition
Temperature of Unsymmetrical Diacetylenes 4¢

77.7 108.5 137.2
40 c S . T |
99.0 105.1 136.7
75.4 1108 » § 37.4
4a C I 5 —_ g |
108.0 136.8
149.3 153.8
4b c Sa
142.6 152.7
159.5
4c C |
/
W4T~ Sa <7507
81.9 93.1 127.8
ap c s S, ——— |
814 89.7 127.2
80.9 85.7 116.6
ad c S N —— |
75.1 81.9 115.9
. 149.7
se o %8s o |
127.5 153.6
at c 149.8 |
— /
T s Tass oA 71483
4g c \Ze.o S, 96.3/ 1255
678 Sc —Baz SA“962 1255
4h c BT o & ms7
‘m SA m
95.9 124.3 145.1
41 C Sy S — |
105.7 119.3 1425
, c 149.8 |
4 ~ _—
1339 S “yzag SA T4e7
78.3 82.
4K C =—— s 5 1218
85.0 107.6 |
al C sT—=— ———7
76.2 107.0
129.9 147.6
4m C N |
T~ Sa ‘ﬁ 146.3
146.0
4n Cc |
1303~ Sa 7318

e Key: C, crystal; S, smectic; Sa, smectic A; Sc, smectic C; Sx,
higher order smectic; N, nematic, and I, isotropic.

The unsymmetrical diacetylenes have received much
attention because of their important application for liquid
crystals, electronic, and nonlinear optical materials. The
most mesogenic diacetylenes prepared in the present
study display smectic and nematic phases suitable for
use in liquid—crystal display devices. Diacetylenes 4
have mesogenic properties, and the unsymmetrical di-
acetylenes have potent, interesting optical properties.
The coupling reaction using alkynyliodonium salts ex-
hibits a large substituent effect on the selectivity for the
formation of diacetylenes 4 and 5.

Experimental Section

General. Melting points were measured with a Yanaco
micro melting apparatus and are uncorrected. 'H NMR
spectra were obtained with HITACHI R-600 (60 MHz) and
BRUKER AC-250P (250 MHz) spectrometers and 3C NMR
spectra with a BRUKER AC-250P (62.9 MHz) spectrometer.
Chemical shifts are given in ppm. IR spectra were recorded
with a HITACHI 270-30 spectrometer. Microanalyses were
performed by the Service Center of the Elementary Analysis
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of Organic Compounds, Faculty of Science, Kyushu University.
Some terminal acetylenes were prepared according to the
reported procedures. p-Methoxyphenylacetylene:!® IR (neat)
2108 (C=C), 3319 cm~! (C=CH); 'H NMR (60 MHz, CDCls) 6
2.98 (s, 1 H, C=CH), 3.86 (s, 3 H, OMe), 6.81-7.42 (m, 4 H,
ArH). p-Bromophenylacetylene:'” IR (Nujol) 2106 ¢cm™%; 'H
NMR (60 MHz, CDCly) 6 3.10 (s, 1 H, C=CH), 7.37—7.40 (m,
4 H, ArH). p-Nitrophenylacetylene:!® IR (Nujol) 1512, 1593,
2106 (C=C), 3251 cm~! (C=CH); 'H NMR (60 MHz, CDCl3) ¢
3.34 (s, 1 H, C=CH), 7.55—-8.28 (m, 4 H, ArH). p-Cyanophen-
ylacetylene:18 IR (Nujol) 2102 (C=C), 2222 (C=N), 3251 cm™!
(C=CH); 'H NMR (60 MHz, CDCl;) 6 3.29 (s, 1 H, C=CH),
7.60 (s, 4 H, ArH).

Preparation of Long-Chained Alkoxyphenylacety-
lenes. General Procedure. After NaH (60% in oil, 12 g,
0.3 mol) was washed with hexane, 120 mL of DMF was added
to it. A solution of p-hydroxyacetophenone (40.85 g, 0.3 mol)
in DMF (100 mL) was added dropwise with stirring at 0 °C,
and the mixture was stirred with cooling for an additional 1
h. 1-Bromoalkane (0.3 mol) was added, and the reaction
mixture was then stirred for 22 h. The reaction mixture was
poured into water, and the product was extracted with ether.
The ether extract was washed with water and saturated brine,
dried over NaxSO4, and concentrated. The product was
separated by column chromatography on alumina with ether—
hexane eluent.

POCI; (25 mL) was added dropwise to a solution of dichlo-
romethane (80 mL) and DMF (25 mL) at 0 °C, and the mixture
was stirred until the solution turned red. p-Alkoxyacetophe-
none (0.1 mol) prepared above was dropwise to the POCly
solution. The mixture was refluxed for 5 h with stirring and
poured onto a mixture of ice and water. The mixture was
hydrolyzed with CH;COONa'H;0 until the solution became
neutral and then extracted with ether. The ether extract was
washed with water and saturated brine, dried over NagSOy,
and concentrated. The residue was dissolved in dioxane (30
mL), and the solution was added dropwise to a refluxing
solution of 0.2 M NaOH (100 mL) in dioxane (60 mL). The
mixture was refluxed for an additional 24 h and then poured
into water and extracted with ether. The ether extract was
washed with water and saturated brine, dried over NasSOy,
and concentrated. The colorless liquid was purified by column
chromatography on alumina with ether—benzene (2:1) as an
eluent.

p-(Octyloxy)phenylacetylene:'%° yield, 76%; IR (neat)
2108 (C=C), 3292 cm~! (C=CH); 'H NMR (60 MHz, CDCl;) ¢
0.89 (br s, 3 H, Me), 1.29 (br s, 12 H, CH), 2.95 (s, 1 H, CH),
3.91 (t,J = 7.0 Hz, 2 H, OCHy), 6.86—7.33 (m, 4 H, ArH).

p-(Decyloxy)phenylacetylene:1%!® yield, 36%; IR (neat)
2108 (C=C), 3292 cm™! (C=CH); *H NMR (60 MHz, CDCl;) 6
0.88 (br s, 3 H, Me), 1.27 (br s, 16 H, CHy), 2.96 (s, 1 H, CH),
3.94 (t, J = 7.0 Hz, 2 H, OCHy), 6.73—7.48 (m, 4 H, ArH).

p-(Dodecyloxy)phenylacetylene:!® yield, 55%; mp 25—
26 °C; IR (CDCl;) 2108 (C=C), 3319 cm™! (C=CH); 'H NMR
(60 MHz, CDCls) 6 0.87 (br s, 3 H, Me), 1.27 (br s, 20 H, CHy),
2.96 (s, 1 H, CH), 3.93 (t, J = 7.0 Hz, 2 H, OCHy), 6.73—7.48
(m, 4 H, ArH).

p-(Tetradecyloxy)phenylacetylene:!° yield, 36%; mp 32—
34 °C; IR (CDCly) 2108 (C=C), 3319 cm~! (C=CH); 'H NMR
(60 MHz, CDCls) 6 0.87 (br s, 3 H, Me), 1.27 (br s, 24 H, CH,),
2.96 (s, 1 H, CH), 3.95 (t, J = 7.0 Hz, 2 H, OCHy), 6.73—7.48
(m, 4 H, ArH).

Long-Chained (p-Alkoxyphenyl)ethynyliodonium To-
sylates 2. General Procedure. A solution of hydroxy-
(tosyloxy)iodobenzene (7.84 g, 20 mmol), p-alkoxyphenylacet-
ylene (21 mmol), and desiccant (silica gel, granular, 12 g) in
CH2Cl; (120 mL) was stirred at rt for 1 h. After removal of
the silica gel and the solvent, dry ether was added to the

(16) Johnson, J. R.; McEwen, W. L. J. Am. Chem. Soc. 1926, 48,
469

(17) Dufraisse, C.; Dequesnes, A. Bull. Soc. Chim. Fr, 1931, 49, 1880.

(18) Takahashi, S Kuroyama, Y.; Sonogashira, K.; Hag1hara,
Synthesis 1980, 627.

(19) Seto, K.; Shimojitosho, H. Jpn. Kokai Tokkyo Koho JP01,197 -
451; Chem. Abstr. 1990, 112, 76593x.
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residue to crystallize it. The crystals were filtered, washed
with ether and hexane, and dried in vacuo. Crystalline long-
chained (p-alkoxyphenyl)ethynyliodonium tosylates 2 were
obtained in 30—41% yields.

[[p-(Octyloxy)phenyllethynylliodonium tosylate 2a:
yield, 30%; mp 136—139 °C; IR (Nujol) 2158 cm™! (C=C); 'H
NMR (60 MHz, CDCls) 6 0.88 (br s, 3 H, Me), 1.32 (br s, 12 H,
CHy), 2.30 (s, 3 H, Me), 3.96 (t,J = 7.0 Hz, 2 H, OCH,), 6.77—
8.05 (m, 13 H, ArH). Anal. Calced for CoH33104S: C, 57.64;
H, 5.46. Found: C, 57.67; H, 5.44.

[[p-(Decyloxy)phenyllethynylliodonium tosylate 2b:
yield, 30%; mp 103—106 °C; IR (Nujol) 2158 cm™! (C=C); 'H
NMR (60 MHz, CDCl;) 6 0.87 (br s, 3 H, Me), 1.30 (br s, 16 H,
CHy), 2.31 (s, 3 H, Me), 3.96 (t, J = 7.0 Hz, 2 H, OCH}y), 6.97—
8.19 (m, 13 H, ArH). Anal. Calcd for Cs;H37104S: C, 58.86;
H, 5.90. Found: C, 58.59; H, 5.71.

[[p-(Dodecyloxy)phenyllethynylliodonium tosylate
2¢: yield, 37%; mp 93—95 °C; IR (Nujol) 2158 em™! (C=C); H
NMR (60 MHz, CDCl;) 6 0.87 (br s, 3 H, Me), 1.26 (br s, 20 H,
CHy), 2.32 (s, 3 H, Me), 4.02 (t, J = 7.0 Hz, 2 H, OCH,), 7.07—
8.26 (m, 13 H, ArH). Anal. Caled for C33H41104S: C, 60.02;
H, 6.21. Found: C, 59.72; H, 6.18.

[[p-(Tetradecyloxy)phenyllethynylliodonium tosylate
2d: yield, 41%; mp 87—92 °C; IR (Nujol) 2156 cm~! (C=C);
'H NMR (60 MHz, CDCl3) 6 0.87 (br s, 3 H, Me), 1.26 (br s, 24
H, CHy), 2.33 (s, 3 H, Me), 3.96 (t, J = 7.0 Hz, 2 H, OCHy),
6.91—-8.20 (m, 13 H, ArH). Anal. Calcd for CssHy104S: C,
61.07; H, 6.54. Found: C, 60.86; H, 6.56.

Coupling Reaction of Alkynyl(phenyl)iodonium To-
sylates 2 with Alkynylcopper Reagents 3. General
Procedure. To a solution of arylacetylene (1.5 mmol) in THF
(30 mL) at —70 °C was added dropwise n-BuLi in hexane
solution (0.65 mL, 1.5 mmol) under a nitrogen atmosphere.
CuCN (0.067 g, 0.75 mmol) was then added at —70 °C, and
the mixture was stirred at —40 °C for 2 h. The mixture was
cooled to —70 °C, and a solution of [(p-alkoxyphenyl)ethynyl]-
iodonium tosylate 2 (0.75 mmol) in THF (10 mL) was added
dropwise to the cooled mixture, which was then allowed to
warm to rt. The whole was poured into saturated aqueous
ammonium chloride, and the resulting precipitate was filtered
off. The filtrate was extracted with ether, and the extract was
washed with saturated brine, dried over NasSOy, and concen-
trated. The products were separated by column chromatog-
raphy on silica gel with hexane—dichloromethane as an eluent.

1-[4-(Octyloxy)phenyl]-3-(4-methylphenyl)-1,3-buta-
diyne (4a): IR (Nujol) 2135 em~!; 'H NMR (250 MHz, CDCl;)
6 0.87 (t,J = 6.8 Hz, 3 H, Me), 1.29—1.45 (m, 10 H, CHy), 1.76
(quint, J = 6.8 Hz, 2 H, CHjy), 3.96(t, J = 6.5Hz, 2 H, OCH,),
6.83 (d,J = 8.5 Hz, 2 H, ArH), 7.13(d, J = 8.0 Hz, 2 H, ArH),
7.40—7.46 (m, 4 H, ArH). Anal. Calcd for Cy5H50: C, 87.16;
H, 8.19. Found: C, 86.72; H, 8.53.

1-[4-(Octyloxy)phenyl]-3-(4-nitrophenyl)-1,3-buta-
diyne (4b): IR (Nujol) 2138 cm~!; 'H NMR (250 MHz, CDCls)
4 0.87 (t,J = 6.8 Hz, 3 H, Me), 1.29—1.44 (m, 10 H, CHy), 1.79
(quint, J = 6.5 Hz, 2 H, CHy), 3.97(t, J = 6.5Hz, 2 H, OCHy),
6.86 (d, J = 8.8 Hz, 2 H, ArH), 7.47 (d, J = 8.8 Hz, 2 H, ArH),
7.64(d,JJ =8.8 Hz, 2 H, ArH), 8.20 (d, J = 8.8 Hz, 2 H, ArH).
Anal. Caled for CHysNOs: C, 76.77; H, 6.71; N, 3.73.
Found: C, 76.76; H, 6.72; N, 3.69.
1-[4-(Octyloxy)phenyl]-3-(4-cyanophenyl)-1,3-buta-
diyne (4¢): IR (Nujol) 2139, 2222 em~!; 'H NMR (250 MHz,
CDCl3) 6 0.88 (t, J = 6.8 Hz, 3 H, Me), 1.28—1.45 (m, 10 H,
CHy), 1.79 (quint, J = 6.7 Hz, 2 H, CHjy), 3.97 (t, J = 6.5Hz, 2
H, OCH,), 6.85(d, J = 8.8 Hz, 2 H, ArH), 7.64 (d, J = 8.8 Hz,
2 H, ArH), 7.56—7.64 (m, J = 8.8 Hz, 4 H, ArH). Anal. Caled
for CasHosNO: C, 84.47; H, 7.09; N, 3.94. Found: C, 84.23;
H, 7.10; N, 3.88.
1-[4-(Decyloxy)phenyl]-3-(4-methylphenyl)-1,3-buta-
diyne (4d): IR (Nujol) 2137 cm™1; 'H NMR (250 MHz, CDCly)
6 0.88 (t,JJ = 6.5 Hz, 3 H, Me), 1.27—-1.43 (m, 14 H, CHy), 1.77
(quint, J = 6.8 Hz, 2 H, CHy), 2.36 (s, 3 H, Me), 3.95 (t, J =
6.5Hz, 2 H, OCHy), 6.83 (d, J = 8.5 Hz, 2 H, ArH), 7.13 (d, J
= 8.0 Hz, 2 H, ArH), 7.39—-7.46 (m, 4 H, ArH). Anal. Calcd
for Co7H320: C, 87.05; H, 8.66. Found: C, 87.19; H, 8.92.
1-[4-(Decyloxy)phenyl]-3-(4-nitrophenyl)-1,3-buta-
diyne (4e): IR (Nujol) 2210 cm~!; '"H NMR (250 MHz, CDCl;)
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6 0.86 (t,J = 6.8 Hz, 3 H, Me), 1.27—-1.46 (m, 14 H, CHj), 1.77
(quint, J = 7.5 Hz, 2 H, CHby), 3.97 (t, J = 6.5Hz, 2 H, OCHy),
6.86 (d,J =8.8 Hz, 2 H, ArH), 7.47 (d, J = 8.8 Hz, 2 H, ArH),
7.64 (d,J=8.8Hz, 2 H, ArH), 8.20 (d, J = 8.8 Hz, 2 H, ArH).
Anal. Caled for CstngOaZ C, 77.39; H, 7.24; N, 3.47.
Found: C, 77.02; H, 7.19; N, 3.19.
1-[4-(Decyloxy)phenyl]-3-(4-cyanophenyl)-1,3-buta-
diyne (4f): IR (Nujol) 2214, 2229 ¢cm~1; 'H NMR (250 MHz,
CDCly) 6 0.87 (t, J = 6.5 Hz, 3 H, Me), 1.27—1.46 (m, 14 H,
CHy), 1.77 (quint, J = 7.5 Hz, 2 H, CHjy), 3.97(t, J = 6.5Hz, 2
H, OCH,), 6.86 (d, J = 8.8 Hz, 2 H, ArH), 7.47 (4, J = 8.8 Hz,
2 H, ArH), 7.56—7.65 (m, J = 8.8 Hz, 4 H, ArH). Anal. Calcd
for Co7HaoNO: C, 84.11; H, 7.81; N, 3.77. Found: C, 83.95;
H, 7.75; N, 3.43.
1-[4-(Dodecyloxy)phenyl]-3-(4-methoxyphenyl)-1,3-
butadiyne (4g): IR (Nujol) 2137 cm™!; 'H NMR (250 MHz,
CDCly) 6 0.88 (t, J = 6.6 Hz, 3 H, Me), 1.26—1.43 (m, 18 H,
CH,), 1.77 (quint, J = 6.5 Hz, 2 H, CHy), 3.81 (s, 3 H, OMe),
3.96 (t,J = 6.5Hz, 2 H, OCH), 6.81—-6.87 (m, 4 H, ArH), 7.42—
7.47(m, 4 H, ArH). Anal. Calcd for Cy9H302: C, 83.61; H,
8.71. Found: C, 83.45; H, 8.40.
1-[4-(Dodecyloxy)phenyl]-3-(4-methylphenyl)-1,3-
butadiyne (4h): IR (Nujol) 2139 ¢cm~!; *H NMR (250 MHz,
CDCl3) 6 0.89 (t, J = 6.2 Hz, 3 H, Me), 1.28—1.46 (m, 18 H,
CHy), 1.78 (quint, J = 6.4 Hz, 2 H, CHy), 2.37 (s, 3 H, Me),
3.96 (t,J = 6.4Hz, 2 H, OCH,), 6.84 (d, J = 8.5 Hz, 2 H, ArH),
7.14(d,J = 7.8 Hz, 2 H, ArH), 7.40—7.47(m, 4 H, ArH). Anal.
Caled for CooHseO: C, 86.95; H, 9.06. Found: C, 86.68; H, 9.39.
1-[4-(Dodecyloxy)phenyl]-3-(4-nitrophenyl)-1,3-
butadiyne (4i): IR (Nyjol) 2139 em™!; 'H NMR (250 MHz,
CDCl3) 6 0.88 (t, J = 6.3 Hz, 3 H, Me), 1.26—1.45 (m, 18 H,
CHy), 1.79 (quint, J = 6.4 Hz, 2 H, CH), 3.99 (t, J = 6.4Hz, 2
H, OCH,), 6.86 (d, J = 8.5 Hz, 2 H, ArH), 7.47 (d, J = 8.5 Hz,
2 H, ArH), 7.64 (d, J = 8.4 Hz, 2 H, ArH), 8.20 (d, J = 8.4 Hz,
2 H, ArH). Anal. Caled for CysH3sNOs: C, 77.93; H, 7.71.
Found: C, 77.60; H, 7.65.
1-[4-(Dodecyloxy)phenyl]-3-(4-cyanophenyl)-1,3-
butadiyne (4j): IR (Nujol) 2139, 2229 cm~!; 'H NMR (250
MHz, CDCl;) 6 0.88 (t,J = 6.5 Hz, 3 H, Me), 1.26—1.45 (m, 18
H, CHy), 1.79 (quint, J = 6.5 Hz, 2 H, CHy), 3.97(t, J = 6.5Hz,
2 H, OCH,), 6.86 (d, J = 8.8 Hz, 2 H, ArH), 7.47 (d, J = 8.8
Hz, 2 H, ArH), 7.56—7.64 (m, 4 H, ArH). Anal. Calcd for
CaoH3sNO: C, 84.63; H, 8.08; N, 3.40. Found: C, 84.62; H,
8.12; N, 3.36.
1-[4-(Tetradecyloxy)phenyl]-3-(4-methoxyphenyl)-1,3-
butadiyne (4k): IR (Nujol) 2162 cm~%; 'H NMR (250 MHz,
CDCl;) 6 0.88 (t, J = 6.4 Hz, 3 H, Me), 1.26—1.45 (m, 22 H,
CHy), 1.78 (quint, J = 6.5 Hz, 2 H, CHy), 3.82 (s, 3 H, OMe),
3.95 (t,J = 6.5Hz, 2 H, OCHjy), 6.81—6.86 (m, 4 H, ArH), 7.42—
7.48(m, 4 H, ArH). Anal. Calced for C5:H40O2: C, 83.74; H,
9.07. Found: C, 83.72; H, 9.11.
1-[4-(Tetradecyloxy)phenyl]-3-(4-methylphenyl)-1,3-
butadiyne (41): IR (Nujol) 2135 cm™'; 'H NMR (250 MHz,
CDCly) 6 0.89 (t, J = 6.2 Hz, 3 H, Me), 1.28—1.46 (m, 22 H,
CHjy), 1.78 (quint, J = 6.5 Hz, 2 H, CHy), 2.36 (s, 3 H, Me),
3.95 (t,J = 6.5Hz, 2 H, OCHy), 6.84 (d,J = 8.7 Hz, 2 H, ArH),
7.14(d,JJ = 8.0 Hz, 2 H, ArH), 7.40—7.46 (m, 4 H, ArH). Anal.
Caled for C3;HyO: C, 86.86; H, 9.41. Found: C, 86.93; H, 9.78.
1-[4-(Tetradecyloxy)phenyl]-3-(4-nitrophenyl)-1,3-
butadiyne (4m): IR (Nujol) 2139 em~!; *H NMR (250 MHz,
CDCly) 6 0.88 (t, J = 6.6 Hz, 3 H, Me), 1.26—1.45 (m, 22 H,
CH_), 1.79 (quint, J = 6.5 Hz, 2 H, CHy), 3.97 (t,J = 6.5Hz, 2
H, OCH_), 6.86 (d, J = 8.8 Hz, 2 H, ArH), 7.48 (d, J = 8.8 Hz,
2 H, ArH), 7.65 (d, J = 8.9 Hz, 2 H, ArH), 8.21 (d, J = 8.9 Hz,
2 H, ArH). Anal. Calcd for C30H3:NOs: C, 78.40; H, 8.11; N,
3.05. Found: C, 78.45; H, 8.07; N, 2.88.
1-[4-(Tetradecyloxy)phenyl]-3-(4-cyanophenyl)-1,3-
butadiyne (4n): IR (Nujol) 2139, 2214 cm~!; 'H NMR (250
MHz, CDCl;) é 0.86 (t, J = 6.8 Hz, 3 H, Me), 1.26~1.45 (m, 22
H, CHy), 1.79 (quint, J = 6.5 Hz, 2 H, CHy), 3.97(t, J = 6.5Hz,
2 H, OCHy), 6.86 (d, J = 8.7 Hz, 2 H, ArH), 7.47 (d, J = 8.7
Hz, 2 H, ArH), 7.56—7.64 (m, 4 H, ArH). Anal. Calcd for
C31H3NO: C, 84.69; H, 8.48; N, 3.19. Found: C, 84.65; H,
8.37; N, 2.93.
1,4-Bis[4-(octyloxy)phenyl]-1,3-butadiyne (5a):1° IR (Nu-
jol) 2135 cm™!; 'TH NMR (60 MHz, CDCl3) § 0.89 (br, s, 6 H,
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Me), 1.31-1.54 (m, 24 H, CHy), 3.99 (t,J = 7 Hz, 4 H, OCH)),
6.79—7.61 (m, 8 H, ArH).

1,4-Bis[4-(decyloxy)phenyl]-1,3-butadiyne (§b):!° 'H
NMR (250 MHz, CDCl3) 6 0.88 (t, J = 6.5 Hz, 6 H, Me), 1.22—
1.41 (m, 28 H, CH;), 1.78 (quint, J = 6.8 Hz, 4 H, CH), 3.96
(t,J = 6.5Hz,4 H, OCHy), 6.83 (d, J = 8.8 Hz, 4 H, ArH), 7.44
(d, J = 8.8 Hz, 4 H, ArH).

1,4-Bis[4-(dodecyloxy)phenyl]-1,3-butadiyne (5¢): H
NMR (250 MHz, CDCl3) 6 0.88 (t,J = 6.6 Hz, 6 H, Me), 1.26—
1.41 (m, 36 H, CHj), 1.75 (quint, J = 6.8 Hz, 4 H, CH,), 3.95
(t,J = 6.5Hz, 4 H, OCH,), 6.83 (d, J = 8.6 Hz, 4 H, ArH), 7.43
(d,J = 8.6 Hz, 4 H, ArH). 13C NMR (62.9 MHz, CDCl;) 5 14.13,
22.69, 25.98, 29.12, 29.36 (x2), 29.58 (x2), 29.64 (x2), 31.92,
68.08, 72.84, 81.29, 113.60, 114.58, 133.99, 159.80. Anal.
Caled for C4oH3s505: C, 84.15; H, 10.24. Found: C, 84.07; H,
10.23.
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1,4-Bis[4-(tetradecyloxy)phenyl]-1,3-butadiyne (5d):"
‘H NMR (250 MHz, CDCl3) é 0.88 (t, J = 6.8 Hz, 6 H, Me),
1.26—1.45 (m, 44 H, CHy), 1.78 (quint, J = 6.8 Hz, 4 H, CHy),
3.95 (t,J = 6.5Hz, 4 H, OCHy), 6.83 (d, J = 8.7 Hz, 4 H, ArH),
7.44 (d, J = 8.7 Hz, 4 H, ArH). 13C NMR (62.9 MHz, CDCl;)
0 14.15,22.71, 25.99, 29.13, 29.37 (x2), 29.60 (x2), 29.60 (x2),
29.68 (x4), 31.93, 68.10, 72.86, 81.30, 113.62, 114.60, 134.00,
159.82.
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