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Abstract — Diacetylenic alcohols were synthesized by the Glazer reaction of 1-alkynes with 1l&ig-
p-and m-Alkadiyne bezoic acid derivatives were prepared by the CaHiodkiewicz reaction ofp- and
m-ethynylbenzoic acid with 1-bromoalkynes.

Synthesis of functionally substituted diacetylenic Me(CH,),C=CH + HC=C(CH,),OH
compounds is of interest, since such derivatives can le, If lla —lid
be used for production of multilayers by the Langmuir
Blodgett or other techniques [1]. Taking into account Me(CH,),C=CC=C(CH,),,OH, (1)
that the properties of functionally substituted diacetyle- ~ (MeNCH,), lla —If
nic compounds depend on the relative position of the
diacetylenic and functional groups, we considered it \e(CH,),C=CH Me(CH,),,C=CAg
urgent to synthesize amphiphilic compounds with la—Id, If NH,OH IVa —Ivd, IVf
various sets and positions of these groups5]2

cucl, o,

[Ag(NH3),INO4

Br
In the present work we report on the synthesis of TZBr> Me(CH,),C=CBr, (2)
diacetylenic alcoholslla —llIf by the Glaser reaction 9 Va-Vvd, Vf
of 1-a|kynes |e, If with 1-_a|kynm-o|s lla—lld [2] LIV,V, n=2@),3({),5(),7d),9@E,15¢.11,m=
[scheme (1)] in 4579% yields. 1@,2(0),3€),4d.1,n=9,m=1(@);n=9,m=2
The CadiotHodkiewicz reaction [4, 6] of sodium (b); n=15m=1(c); n=15,m=2 (d); n=15m= 3 (g);
p-ethynylbenzoate \{la) or sodium m-ethynylben- n=15 m= 4 (f);

zoate VIb) with 1-bromoalkynesVa-Vvd, Vi {ob-

tained by reaction of silver acetylidd¥a-1Vvd, Vf Me(CH,) C=CBr + HC=CGeH,COOR

with bromine [scheme (2)] [7]} gavepara (Vlla, Va-d, Vi Via, Vib
VIIb) and meta (Vlic -VIIf ) alkadiyne benzoic acid Cucl o
derivatives in 4465% vyields [scheme (3)]. Com-  ‘WochyN, Me(CHz)nC;ﬁg:SﬁfsmCOOH, 3)

poundsVlla, Vllb were purified by recrystallization
from chloroform, and compoundélic -VIIf were re- VI, p-CsH,, R = Na @); mCgH,, R = H (). VI, p-CgH,,

crystallized from hexane. n=2 @); p-CgHa N = 3 (b); MCqHy, N = 3 (C); M-CyHy,
Diacetylenic alcoholslla, llic react with benzoyl n=5 (d); mCeHy n=7 (€); mCeHy, n= 15 ).

chloride in the presence of pyridine, affording ben- PhCOCI

zoatesVllla, Vllic , respectively [scheme (4)] in 59 llla, llic o Me(CH,),C=CC=CCH,0(0O)CPh, (4)

75% vyields. Benzoate¥llla, Vllic were purified by y Villa, Vllic

column chromatography on alumina, eluent hexane. W, Vil , n =9 @, 15 ©).

Functionally substituted diynedlla -IlIf, Vlla -
VIIf, and Vllic are white crystalline substances The IR spectra of diacetylenéida —1lIf andVlla -
quickly darkening in air and withstanding handling inVIIf lack =C-H, C=C, and G:CBr absorption bands
sealed ampules in argon al9°C in the dark. Ben- of the starting compoundg, If, lla-lld, Va-Vd,
zoateVllla is a colorless liquid. The yields, constantsand Vf and show (&C), stretching vibration bands
and elemental analyses of compounti$a —llIf, at 2250:5 cnit. The carboxy group in alkadyine
Vila-ViIlf, Vllla , and Vllic are listed in Table 1, bezoic acid derivatives/lla-VIIf contain v(C=0)
and their'H NMR and UV spectra, in Tables 2 and 3, bands at 17185 and 169@5 cn* and a series of
respectively. OH absorption bands at 3652875 cm®. The pre-
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Table 1. Properties of compounddla -llif, Vila -VIIf, Villa , and Vc

DIKUSAR et al.

Comp. _ Found, % Calculated, % M
no Yield, % mp, °C Formula
’ C H C H found calculated

lla 55 41-42 81.70 10.93 Cyi5H,,0 81.76 | 10.93 215.7 220.4
b 45 17-18 82.23 11.25 Ci6H60 81.99 | 11.18 228.6 234.4
Illc 79 71-72 83.11 12.07 Cy1H360 82.83 | 11.92 288.6 304.5
lid 53 142-143 82.93 12.41 CyoHzg0 82.95 | 12.02 307.4 318.5
llle 50 51-52 83.56 12.33 Cy3HsO 83.07 | 12.12 320.2 332.6
[ 53 50-51 83.69 12.42 Cy4H40 83.17 | 12.20 322.0 346.6
Vila 46 237-238 79.22 5.72 Ci4H150, 79.23 5.70 210.9 212.2
Vilb 44 206-207 79.65 6.22 Ci5H140, 79.62 6.24 223.8 226.3
Viic 65 169-170 80.03 6.29 Ci5H140, 79.62 6.24 225.1 226.3
Viid 58 102-103 80.51 7.22 Ci;H150, 80.28 7.13 250.8 254.3
Vile 60 103-104 80.88 7.78 CigH550, 80.82 7.85 281.0 282.4
VIIf 64 106-107 82.57 9.54 CyH3g0, 82.18 9.71 393.6 396.6
Vlllia @ 75 - 81.49 9.15 CyoH50, 81.44 8.70 318.7 324.5
Vilic 59 52-53 82.30 10.03 CogHa0Os 82.30 9.87 394.9 408.6

a 420 0.9996, nd° 1.5225.

Table 2. 1H NMR spectra of compounddlla -llIf, Vila -VIIf, Villa , and Vc

Comp.
no.

3, ppm

lla
b
lllc
id
llle
[
Vila
Vilb
Vilc
Viid
Vile

VIIf

Villa
Vilic

0.88 t (3H, Me), 1.101.75 m [16H, (CH)gl, 1.93 br.s (1H, OH), 2.29 t [2H, €CCH,(CH,)gl, 4.81 s

(2H, CH,0)

0.89 t (3H, Me), 1.151.65 m [16H, (CH)gl, 1.95 br.s (1H, OH), 2.26 t [2H, €CCH,(CH,)g], 2.54 t
(2H, C=CCH,CH,OH), 3.74 t (2H, HQH,CH,C=C)
0.88 t (3H, Me), 1.101.65 m [28H, (CH),4, 1.90 br.s (1H, OH), 2.30 t [2H, €CCH,(CH,),/l, 4.25 s

(2H, CH,0)

0.87 t (3H, Me), 1.101.80 m [28H, (CH)y4l, 1.92 br. s (1H, OH), 2.26 t [2H, €CCH,(CH,),4, 2.53 t
(2H, C=CCH,CH,OH), 3.73 t (2H, HQH,CH,C=C)
0.88 t (3H, Me), 1.201.70 m [28H, (CH),4, 1.77 t (2H, HOCHCH,CH,C=C), 1.92 br.s (1H, OH),

2.15-2.48 m (4H, 2CHC=C), 3.49 t (2H, H@H,CH,CH,C=C)

0.87 t (3H, Me), 1.101.70 m [32H, (CH), and (CH);,], 2.12-2.37 m (4H, 2CHC=C), 3.67 t (2H,CH,OH)
1.00 t (3H, Me), 1.62 q (2H, M8H,), 2.42 t (2H, CHC=C), 7.55-8.10 m (4H,p-CgH,), 8.90 (1H, COOH)
0.90 t (3H, Me), 1.301.70 m [4H, CH,),Me], 2.45 t (2H, CHC=C), 7.558.16 m (4H,p-CgH,), 8.80 s

(1H, COOH)

0.90 t (3H, Me), 1.201.65 m [4H, CH,),Me], 2.40 t (2H, CHC=C), 7.36-8.30 m (4H,m-CgH,), 9.15 s

(1H, COOH)

0.91 t (3H, Me), 1.151.75 m [8H, CH,),Me], 2.40 t (2H, CHC=C), 7.36-8.30 m (4H,m-CgH,), 9.50 s

(1H, COOH)

0.90 t (3H, Me), 1.101.75 m [12H, CH,)gMe], 2.40 t (2H, CHC=C), 7.26-8.25 m (4H,m-CgH,), 8.85 s

(1H, COOH)

0.89 t (3H, Me), 1.201.70 m [28H, CH,),;4,Me], 2.37 t (2H, CHC=C), 7.328.30 m (4H,m-CgH,), 9.25 s

(1H, COOH)

0.88 t (3H, Me), 1.101.70 m [16H, (CH)g], 2.28 t (2H, CHC=C), 4.97 s (2H, CHO), 7.32.8.12 m (5H, Ph)
0.87 t (3H, Me), 1.001.80 m [28H, (CH),4l, 2.22 t [2H, GCCH,(CH,) 4], 4.93 s (2H, CHO), 7.46-8.08 m

(5H, Ph)
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Table 3. UV spectra of compounddlla -llIf, Vila -VIIf, Vllla , and Vc

Comp.

no. Amax MM €)

llla | 202 (500), 212 (500), 221 (500), 232 (600), 245 (600), 260 (400)

b | 202 (400), 211 (500), 224 (400), 241 (400), 256 (250)

llic | 204 (300), 214 (300), 224 (300), 242 (400), 256 (250)

llld | 205 (200), 215 (250), 223 (300), 241 (300), 255 (200)

llle | 205 (200), 214 (300), 222 (300), 242 (300), 254 (250)

If | 205 (250), 215 (300), 223 (350), 241 (300), 255 (200)

Vila | 205 (10000), 217 (14000), 234 (15000), 272 (14000), 287 (17000), 306 (17000), 323 (10000), 338 (10000
Vilb | 204 (10000), 217 (13000), 236 (15000), 270 (14000), 289 (17000), 308 (17000), 324 (10000), 337 (9000)
Viic | 215 (24000), 221 (24000), 260 (6000), 275 (9000), 291 (8000)

Vild | 215 (24000), 221 (24000), 260 (6000), 274 (9000), 291 (8000)

Vile | 212 (25000), 220 (26000), 237 (13000), 259 (13000), 270 (10000), 285 (8000)

VIIf | 212 (23000), 220 (25000), 236 (3000), 255 (7000), 270 (11000), 290 (9000)

Villa | 203 (12000), 232 (15000), 259 (1500), 268 (1500), 282 (1500)

Vilic | 203 (13000), 225 (16000), 230 (16000), 238 (15000), 245 (10000), 260 (1500), 272 (1500), 282 (1500)

sence of an aromatic nucleus is confirmed by the obHIc —llle that precipitated as crystals were washed
servation of absorption bands at 161% 1560+10, with water and dried in a vacuum in the dark. Com-
1500+ 10; (CHAQ - 850+5, 820t5, 765t5, 680t5, pounds lllb, llIf were extracted with ether, the
and 66Ct5 cmi~ [8]. The IR spectra of benzoates extract was dried with MgSg) the solvent was
Vllla, Vlllc show bands at 22655 (C=C),, 17305 removed, and the residue was dried in a vacuum.
(C=0), 16005 (Ar skeletal vibrations), and 7#0 Diacetylenic alcoholsllla -llIf were recrystallized

5 cmt (CH,O). from hexane.

p- and m-Alkadiyne benzoic acid derivatives
EXPERIMENTAL Vila-VIIIf. A solution of 10 mmol of 1-bromoalkyne
a-Vd, Vf in 25 ml of dioxane was added dropwise
ver the course of-B h at 36-35°C under argon to a
igorously stirred mixture of 6 mmol of sodiump-

The IR spectra were recorded on a Specord IR-7
instrument in KBr pellets or in thin film\{llla ). The

1 - v
H NMR spectra were obtained on a Tesla BS-567Aé :

: . thynylbenzoate \{la) or sodium m-ethynylbenzoate
spectrometer in CDG/ internal referencMS. The Vlg)}/SO ml of m\éthzamol, 5 ml of mongegr/lanolamine,

UV spectra were measured on a Specord UV-Vis spec- ml of water, 1 g of hydroxylamine hydrochloride,

trophotometer in %10 M SOIUt'OQS N he_xane and 0.05 g of CuCl. The reaction mixture was stirred
_(IIIa —IIf, Villa, Vilic ) or in 1x10™ M SOIUt'QnS at the same temperature for88h and then treated
in_methanol ¥lla-VIIf). The molecular weights ., hoyane (330 ml). The watermethanotdioxane
were determined cryoscoplca_lly " b_enzgridala(_- layer was treated with 150 ml of 10%.,850,. Pro-
llif, Villa, Vllic * ) or by alkalimetric titration with uctsVlla-VIIf were filtered off washeo% wit4h water
0.1 N NaOH in the presence of phenolphthaleine agnd dried in a vacuum. Final 'purification was pe’r-
indicator W/lla-VIIf ). formed by recrystallization from chloroformV({la,
1-Alkynesla-If were obtained according to [9, 10], VIIb ) or hexane Vlic -VIIf ).
sodium p-ethynylbenzoate \{la), according to [11],

and m-ethynylbenzoic acid\(Ib), according to [12]. 1-Benzoyloxyalka-2,4-diynes Vlila, Vilic. To a

solution of 2.5 mmol of diacetylenic alcohbla, llic
Diacetylenic alcohols llla-1lIf were obtained by in diethyl ether, 3 mmol of benzoyl chloride was
the following general procedure. 1-Alkyné, If added at 65°C and then, with vigorous stirring, a
(5 mmol) and 15 mmol of 1-alkym-ol lla—Ild were solution of 4 mmol of pyridine. The reaction mixture
added to a solution of 2 mmol of CuCl and 2 mmol ofwas stirred at 2630°C for 3-4 h and left to stand for
tetramethylenediamine in 50 ml of acetone. Oxygenl8 h. A precipitate formed and was filtered off. The
5 mmol, was barboted through the resulting mixturdiltrate was diluted with hexane, washed with water,
over the course of 5 h, after which the mixture was% NaHCQ, and water, and dried over CaClThe
poured into 150 ml of 10% 60O,. Compounddlla,  solvent was removed. The residue was subjected to a
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vacuum and purified on a column of & (Brock-

6.

mann activity grade Il), eluent hexane. Compound

Villc was recrystallized from hexane.
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