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Abstract—Synthesis oftertiary acetylene alcohols was developed based on 1-octadecyne treatment with
butyllithium followed by reaction of 1-octadecynyllithium withliphatic, aromatic, alicyclic, and terpene
ketones.

Derivatives of alcohols with a long hydrocarbon (XI), (1R,4R)-(+)- and (1549)-(-)-camphor Xllla,
backbone possess amphiphilic properties and are us&y, (19-(+)-fenchone XV), and isofenchoneXVIl ).
as thin film materials and surfactarts]. The acetyl-
ene alcohols were established besides to process hl%h
biological activity [2].

It was established that with terpene ketonxs,

XI, Xllla, b, XV, XVII the reaction proceeded

stereospecifically affording a single isomer of alcohol.
The target of this study was preparation of tertlaryBasmg on the previous detailed investigation of

acetylene alcohol$va-j, Vla-d, VIII, Xa, b, XII, 13C NMR spectra of model acetylene alcohols pre-

XIVa, b, XVI, XVIII by reaction between 1-octade- pared fromsuch ketones [3, 4] we assigned to com-

cynyllithium (Il') obtained by treating 1-octadecyne pound XII a structure with theendeposition of

(1) with butyllithium and aliphaticllla -f, aromatic hydroxy group and to compoundsiVa, b, XVI,

Illg -j, alicyclic Va-d ketones, acetylferrocen®l(), XVIII with the excposition of thisgroup. Tertiary

R-(-) and S(+)-carvone (Xa, b), isocamphanone acetylene alcohol$va-j, Via-d, VIII, Xa, b,XIl,

XIVa, b, XVI, XVIII after purification by column

chromatography on AD; were isolated in prepara-

[ tive yield of 62-75%.

Buli The composition and structure of compounds syn-
* I p e — 8 — L thesized Wwas establishébm elemental analyses, IR,

UV, and'H NMR spectra presented in Tables3l In

the IR spectra of compounds obtained the absorption

bands of carbonyl n%roups characteristic of initial

Bl o et

HEH_J, R L,1Fcﬁ,_.-m,,...“ﬂ,,w_,_—_|_f;.|.| ketones in 1700 cm region disappear, and the
absorptlon bands of €4 and G-O bonds are observ-
u ed in the range 3333475 and 9201070 cm?
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Table 1. Yields, physicalproperties, aneélemental analyses of compound&-j, Vla-d, VI, Xa, b, XII, XIVa, b,

XVI, XVIII
. 20 20 Found, % Calculated, %
Compd.|Yield, dyo ds Formula
no. %
C H C H found calculated

IvVa? 69 - - 81.93(13.10f C,H,O 81.75|13.07 296.3 308.5
IVb 68 0.8119 1.4640 82.51(13.43| C,H,O 82.35| 13.27 350.1 364.7
IVc 62 0.8409 1.4640 82.11(13.31| C,H,0 81.92| 13.12 306.7 322.6
Ivd 73 0.8185 1.4655 82.54(13.46| C,H,O 82.21| 13.22 338.8 350.6
Ve 72 0.8229 1.4640 82.71(13.44| C,H. O 82.47| 13.31 366.2 378.7
\%i 62 0.8356 1.4710 82.93(12.79 C,H,.0 82.69| 12.72 330.4 348.6
Vg 68 0.9446 1.4965 84.56 (11.51] C,H,,0 84.26| 11.42 355.8 370.6
IVh 73 0.9451 1.5375 86.04(10.83| C,;H,.0 85.65| 10.54 398.1 420.7
Vi 71 0.8154 1.5325 85.94(10.77| C3H,0 85.65| 10.54 408.5 420.7
IVj 75 0.9121 1.5285 83.38(10.24| C,H,O, 83.06| 10.02 449.6 462.7
Via® 68 - - 82.81(12.83] C,H,0 82.57| 12.65 306.9 334.6
Vib? 72 - - 82.85(12.79| C,H,.0 82.69| 12.72 330.4 348.6
Vic? 66 - - 83.07(12.91| C,H,O 82.80| 12.79 349.1 362.6
Vvid? 71 - - 83.64(13.23| C,;H.O 83.26| 13.04 419.0 432.8
Vil ® 69 0.8963 1.5325 75.48| 9.91 CyH,sFeO | 75.30( 9.69 460.3 478.5
Xa 65 0.8787 1.4935 84.11(12.15{ C,H,0O 83.93| 12.07 389.4 400.7
Xb 69 0.8589 1.4885 84.06(12.21| C,H,O 83.93| 12.07 388.7 400.7
Xl 68 0.9216 1.4830 83.91(12.65{ C,H. O 83.51| 12.51 390.3 402.7
XIVa 70 0.9046 1.4870 83.81(12.71] C,H. O 83.51| 12.51 389.4 402.7
XIVb 66 0.906 11.4880 | 83.78(12.73] C,H O 83.51| 12.51 391.6 402.7
XVI 68 0.8492 1.4840 83.96(12.81| C,H. O 83.51| 12.51 388.0 402.7
XVII 67 0.8863 1.4855 83.71(12.75] C,H O 83.51| 12.51 390.5 402.7

mp, °C: 24-25 (IVa), 28-29 (Vla), 34-35 (VIb), 24-25 (ViIc), 33-34 (VId). P Found, %: Fe 10.98Calculated, %11.67.

respectively. Characteristic absorption bands of triplesofenchone: the upfield signal was assigned to a
bonds vibrations appear at 222245 cm* (Table 3). methyl located in theendeposition to thering, and

In the UV spectra of the alcohols a band at 201 the downfield signal corresponded to the methyl in
225 nm is present whose intensity varies within widethe exoposition [5]. The integral intensities are

limits depending on the type of groups attached to OFtonsistent with the assumed assignements (Table 2).
(Table 3). The highest molecular extinction (80000) is

observed for naphthalene derivativégh, i. Tertiary acetylene alcohols preparé@m carvone,

camphor, andfenchonelXa, b, Xllla, b, XV are
In the *H NMR spectra of compounds synthesizedoptically active, §]2% -107 (Xa), +112 Xb), +23
alongside the signals from proton-containing moietiegx|va), -18 (XIVb ), -9° (XVI).
present in the initial ketones the resonandssm .
octadecyneest are observed and a broadened singlet CompoundsivVa-j, Via-d, VIII, Xa, b, XII,
of OH group at1.79-2.72 ppm; thelatter in the XIVa, b, XVI, XVIII are stable at storage in the dark
spectra of compoundgla-d, Xa, b, XlI, XIVa, b, in sealedampules. The tertiary alcohols fronyc_lc_)-
XVI, XVIII is overlapped with multiplets of the Pentanone and acetylferroceviéa, VIl are sensitive
octadecyne and alicycliftagments Since the ketones to heating and over 680°C suffer dehydration to
reacted with octadecynyllithium exactly at theyield the corresponding enynes as we héwemerly
carbonyl group and the other centers of the initialshown on the other alicyclic acetylene alcohfdg.
ketones remainedntact, the attribution of methyl In the IR spectra of compoundégla, VIII appears
group signals teexo and endcpositions in the rings a characteristic absorption band of vibratiofiem
of compoundsXIl, XIVa, b, XVI, XVII was the conjugated C=C bond at 1626 cn?, and in
carried out by analogy to the known data for deriva-the 'H NMR spectra a signal of olefin proton is
tives of isocamphanonecamphor, fenchone, and present at 5.8ppm.
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Table 2. '"H NMR spectra of compound¥a-j, Vla-d, VIII, Xa, b, XII, XIVa, b, XVI, XVIII

Compd.

o 'H NMR spectra,d, ppm

IVa 0.88 t (3H, Me), 1.151.70 m [28H, (CH),J, 1.50 s (6H, MgC), 1.94 s (1H, OH), 2.17 t (2H, CJ8=C)
IVb 0.80-1.03 m (9H, 3Me), 1.151.70 m [36H,2(CH,), and (CH),J, 1.81 s (1H, OH), 2.19 t (2H, C}€=C)
Ve 0.87 t [3H, M&(CH,),d], 1.02 t (3H, MeCH,), 1.20-1.80 m [28H, (CH)14], 1.44 s (3H, MeCEC), 1.66 q
(2H, CH,Me), 1.89 s (1H, OH), 2.18 t (2H, Cj@=C)

IVd 0.88 t [3H, M&(CH,),d, 1.03 s (9H, MgC), 1.20-1.60 m [28H, (CH),J], 1.41 s (3H, MeCEC), 1.79 s
(1H, OH), 2.19 t (2H, CHC=C)

IVe 0.90 t (6H, 2MeCH,), 1.15-1.70 m [38H, (CH)s and (CH).J, 1.45 s (3H, MeCE&C), 2.04 s (1H, OH),
2.17 t (2H, CHC=C)

\Yi 0.90 t (3H, Me), 1.152.45 m [32H, (CH), and (CH),J, 1.47 s (3H, MeCE&C), 1.97 s (1H, OH), 2.20 t
(2H, CH,C=C), 4.90-5.18 m (2H,C=CH,), 5.68-6.10 m (1H,CH=C)

Vg 0.89t (3H, Me), 1.151.65 m [28H, (CH),J, 1.73 s (3H, MeCEC), 2.28 t (2H, CHC=C), 2.33 s(1H, OH),
7.25:7.73 m (5H, Ph)

IVh 0.89 t (3H, Me), 1.101.70 m [28H, (CH),J, 2.02's (3H, MeCEC), 2.25t (2H, CHC=C), 2.55s (1H, OH),
7.35-7.95 m, 8.658.85 m (7H, GH,)

Vi 0.89 t (3H, Me), 1.151.70 m [28H, (CH),J, 1.81 s (3H, MeCEC), 2.31t (2H, CHC=C), 2.46s (1H, OH),
7.388.15 m (7H, GH,)
IVj 0.89t (3H, Me), 1.151.70 m [28H, (CH),], 2.31t (2H, CHC=C), 2.72s (1H, OH), 3.76 s (3H, MeO), 6.74

7.62 m (9H, GH, and Ph)

Via 0.89 t (3H, Me), 1.162.05 m [37H, OH, (CH), and (CH),J, 2.20 t (2H, CHC=C)
Vib 0.88 t (3H, Me), 1.162.00 m [39H, OH, (CH); and (CH),J, 2.21 t (2H, CHC=C)
Vic 0.89 t (3H, Me), 1.152.05 m [41H, OH, (CH), and (CH),J, 2.20 t (2H, CHC=C)
vid 0.89 t (3H, Me), 1.162.00 m [51H, OH, (CH);; and (CH),J], 2.19 t (2H, CHC=C)

VIl 0.88t (3H, Me), 1.151.65 m [28H, (CH),J, 1.68 s (3H, MeCEC), 2.29t (2H, CHC=C), 2.455s (1H, OH),
4.07-4.37 m (4H, GH,), 4.21 s (5H, GH.)

Xa 0.89 t [3H, M&(CH,),J, 1.10-2.70 m [34H, OH, CH, 2CKand (CH),,, 1.73 s and 1.85 s (6HBMeC=C),
2.22 t (2H, CHC=C), 4.74 s (2H,C=CH,), 5.46 br.s (1H,MeCH=C)

Xb 0.88 t [3H, Me(CH,),d, 1.15-2.70 m [34H, OH, CH, 2CHand (CH),,], 1.74 s and 1.86 s (6HMeC=C),
2.22 t (2H, CHC=C), 4.74 s (2H,C=CH,), 5.46 br.s (1H,MeCH=C)

XII 0.86 d (3H, CMe, J 7.0 Hz), 0.89 s (3H, 8Me-endd, 0.90 t [3H, M&CH,),], 1.02 s (3H, CMe-ex0,

1.10-2.15 m [36H, OH,3CH, 2CH and (CH),,, 2.18 t (2H, CHC=C)
XIVa |0.86 s (3H, CMe), 0.93 s (3H, GMe-endg, 0.94 t [3H, MgCH,),, 1.06 s (3H, CMe-ex9, 1.16-2.15 m
[36H, OH, CH, CH, (CH,), and (CH),J, 2.19 t (2H, CHC=C)
XIVb  [0.87 s (3H, CMe), 0.93 s (3H, EMe-end9, 0.94 t [3H, Mg(CH,),d, 1.05 s (3H, CMe-ex9, 1.10-2.00 m
[36H, OH, CH, CH, (CH,), and (CH),J], 2.20 t (2H, CHC=C)

XVI 0.92 t [3H, M&(CH,),], 0.94 s (3H, CMe), 1.00-1.84 m [36H, OH, CH, CH (CH,), and (CH),J], 1.11 s
(3H, CMe-endg, 1.17 s (3H, éMe-ex9, 2.22 t (2H, CHC-C)
XVIII  [0.85 s (3H, CMe), 0.93 s (3H, GMe-endg, 0.94 t [3H, MgCH,).], 1.13 s (3H, CMe-ex09, 1.15-2.15 m

[36H, OH, CH, 3CH and (CH),J], 2.20 t (2H, CHC=C)

EXPERIMENTAL tions of concentration 103 M (Iva-e, Vla-d, XII,
XIVa, b, XVI, XVIIl ), 1x10% M (IVf, g, j, VI ),

IR spectra were recorded on spectrophotometeand 1x107° M (IVh, i) in methanol. Thespecific
Specord 75IR from thifilms. *H NMR spectra were rotation of compoundsXa, b, XIVa, b, XVI was
registered on spectrometer Te®&-567A inCDCl;  measured on SM-2 deviceom solutions of~3.5%
solutions, internal referencEMS. UV spectra were concentration in methanol. Molecular weight@m-
measured on Specord UV Vis instrument from solu-pounds was determined by cryoscopy in benzene. The
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UV spectrum . (€)

Table 3. IR and UV spectra of compoundga-j, Vla -d, VIII, Xa, b, XII, XIVa, b, XVI, XVl
Compd. IR spectrum,v, cm*
no.

IVa 3360 (OH), 2980, 2960, 29252855 (CHalkyl), 2240 (GC), 1470 (CH), 950 (G-O)

Vb 3420 (OH), 2960, 2925, 2875,2855 (CH alkyl), 2235 (GC), 1470 (CH),
1010 (GO)

Ve 3375 (OH), 2960, 2925,2855 (CH alkyl), 2240 (GC), 1470 (CH), 920 (C-O)

Ivd 3475 (0OH), 2970, 2925,2855 (CH alkyl), 2240 (GC), 1470 (CH), 1005 (GO)

Ve 3380 (0OH), 2960, 2875,2860 (CH alkyl), 2240 (GC), 1470 (CH), 1025 (GO)

IVf 3405(0OH), 3080(=CH), 2960, 28802810 (CHalkyl), 2240 (GC), 1645(C=C), 1470
(CH,), 1025 (CO)

Vg 3380(0OH), 3090, 30603030 (CHarom), 2980, 2960, 2922855 (CHalkyl), 2240 (GC),
1600, 1490 ( arom), 1470 (CH2), 1025 (G-0O), 765, 700 (CH arom)

IVh 3425 (OH), 3055 (CHarom), 2955, 29252855 (CHalkyl), 2240 (GC), 1595,1505
(CH arom), 1470 (CH), 1025 (GO), 805, 780 (CH arom)

Vi 3425(0OH),3060 (CHarom), 2980, 2955, 2930855 (CHalkyl), 2245 (G=C), 1600,1505
(CH arom), 1470 (CH), 1025 (CO), 855, 820, 750, 725 (CH arom)

IVj 3470(0OH), 3090, 3070, 304@005 (CHarom), 29252855 (CHalkyl), 2230 (GC), 1605,
1585,1505 (CHarom),1470 (CH), 1040 (CG-O-Me), 1055 (C-OH), 830, 755, 725, 70
(CH arom)

Via 3330 (OH), 2960, 2980, 2855, (CH alkyl)2230 (GC), 1470 (CH),1000 (G-O)

Vib 3360 (OH), 2925, 2855 (CH alkyl), 2230 (GC), 1470 (CH), 1070 (GO)

Vic 3375 (OH), 2980, 2855 (CH alkyl), 2240 (GC), 1470 (CH), 1025 (GO)

Vid 3450 (0OH), 2955, 2980, 296850 (CHalkyl), 2235 (GC), 1470 (CH), 1005 (C-O)

VI 3450(0OH), 3100 (CHCp), 2980, 2955, 2922855 (CHalkyl), 2245 (GC), 1470 (CH),
1025 (G-0), 820 (CH Cp)

Xa 3425(0H), 3080,3025(=CH), 2925,2855 (CHalkyl), 2225 (GC), 1645(C=C), 1470
(CH,), 1025 (CO)

Xb 3425(0H), 3080,3025(=CH), 2925,2855 (CHalkyl), 2225 (G=C), 1645C=C), 1470
(CH,), 1025 (CO)

Xl 3440 (OH), 2955, 2925,2855 (CH alkyl), 2240 (GC), 1470 (CH), 1025 (G-O)

XlVa [3475 (OH), 2955, 2925,2850 (CH alkyl), 2225 (GC), 1470 (CH), 1060 (G-O)

XIVb 3455 (OH), 2955, 2925,2855 (CH alkyl), 2230 (GC), 1470 (CH), 1065 (G-O)

XVI 3475 (0OH), 2960, 2930, 2873855 (CHalkyl), 2230 (GC), 1470 (CH), 1050 (C-O)

XVIII  [3470 (OH), 2955, 2930,2855 (CH alkyl), 2235 (G=C), 1470 (CH), 1050 (G-O)

208 (300), 232170)
204 (300), 230(200)

203 (250), 234170)
203 (300), 231(150)
204 (250), 235230)

201 (800), 24Q900)

206 (7000)
221 (80000)

225 (80000)

203 (17000),
(230 (9000)

203 (300), 258500)
203 (250), 220170)
208 (300), 232170)
204 (250), 222130)
207 (24000)

204 (7000)
204 (6000)

203 (200)

204 (600), 261(800)
204 (600), 259700)
204 (250), 227100)
204 (500), 251300)

compounds synthesized were pure to-9%% as

oxy-1-phenyl-1-(4-metloxyphenyl)-2-nonadecyne

shown by'H NMR spectra and TLC (development by (1Vj), 1-hydroxy-1-octadecynylcyclopentane (Vla),
iodine vapor). To column chromatography was 1-hydroxy-1-octadecynylcyclohexane (VIb),

applied neutral AJO; L 40/250 of Il grade Brock-

1-hydroxy-1l-octadecynylcycloheptane (Vic),

mann activity.1-Octadecyne was prepared by proce-1-hydroxy-1-octadecynylcyclododecane (VId),

dure from [7], butyllithium by method[8].

2-Hydroxy-2-methyl-3-eicosyne (IVa), 4-hydr-
oxy-4-propyl-5-docosyne  (1Vb), 3-hydroxy-3-
methyl-4-heneicosyne (IVc), 3-hydroxy-2,2,3-tri-
methyl-4-heneicosyng1Vd), 7-hydroxy-7-methyl-8-
pentaeicosyne (IVe), 5-hydroxy-5-methyl-trieicos-1-
en-6-yne (IVf), 2-hydroxy-2-phenyl-3-eicosyne
(IVg), 2-hydroxy-2-(1-naphthyl)-3-eicosyne (IVh),
2-hydroxy-2-(2-naphthyl)-3-eicosyne(1Vi), 1-hydr-

2-hydroxy-2-ferrocenyl-3-eicosyne(VIll), (5 R)-(-)-
1-hydroxy-5-isopropenyl-2-methyl-1-octadecynyl-2-
cyclohexene (Xa), (55)-(+)-1-hydroxy-5-isopro-
penyl-2-methyl-1-octadecynyl-2-cyclohexene (Xb),
2-endohydroxy-2-exo-octadecynyl-5,5,6-trimethyl-
bicyclo[2.2.1]heptane (XII), (IR,2R,4R)-(+)-2-exo
hydroxy-2-endooctadecynyl-1,7, 7-trimethylbicyclo-
[2.2.1]heptane (XIVa), (I1S,2S,4S)-(-)-2-exo-hydr-
oxy-2-endooctadecynyl-1,7,7-trimethylbicyclo-
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[2.2.1]heptane (XIVDb), (1S)-(-)-2-exo- REFERENCES
hydroxy-2-endooctadecynyl-1, 3, 3-trimethylbicyclo-
[2.2.1]heptane (XVI), 2exohydroxy-2-endcocta-
decynyl-1,5,5-trimethylbicyclo[2.2.1]heptane Leningrad: Khimiya. 1979.

(XVIIT). ~ General procedure. To a solution of 5 gepyite, K. and Rucker, GRrog. Drug Res.,Basel-
0.013 mol ofl-octadecynelf in 20 ml of anhydrous Stuttgart, 1970, vol. 14, pp. 38363.
tetrahydrofuran cooled to-40+-20°C was added 3. yyychenko,A.P., Dikusar, E.A., Moiseichuk,K.L.,
under an argon flow within 0.5 B.011 mol ofbutyl- and Kozlov, N.G., Zh. Org. Khim., 1995, vol. 31,
lithium in hexanesolution. The mixture was stirred no. 3, pp. 338342.

for 1 h, and therD.01 mol ofketonesllla -j, Va-d, 4. YuvchenkoA.P., DikusarE.A., Kozlov N.G., Popo-
VI, 1Xa, b, XlI, Xllla, b, XV, XVII was added va, L.A., and Moiseichuk, K.L., Zh. Org. Khim.,

1. Poverkhnostno-aktivnye veshchestva. Spravochnik
(Surfactants. Handbiik), AbramzonaA.A., Ed.,

thereto, the mixture was warmed to-23°C within 1995, vol. 31, no. 4, pp. 54347.

1-2 h, the reaction mixture was stirred for88h 5. Kovalskaya,S.S.,Kozlov, N.G., andDikusar,E.A.,

more and left standing for 18 h. The lithiuaicoho- Zh. Org.Khim., 2000, vol. 36, no. 3, pp. 39405.

lates formed were quenched with 100 ml whter, 6. Yuvchenko, A.P., Moiseichuk, K.L., and Di-
and alcoholdVa-j, Vla-d, VIII, Xa, b, XII, XIVa, kusar, E.A., Zh. Org. Khim., 1992, vol. 28, no. 8,

pp. 15611565.
7. Dikusar,E.A., Koval'skaya,S.S., Vashkevich,E.V.,
Kozlov, N.G., Potkin, V.I., and Moiseichuk, K.L.,
Zh. Obshch. Khim., 1999, vol. 69, no. 11,

b, XV, XVIII were extracted into hexane, the extract
was dried withCaCl,, the solvent wasemoved, the
residue was kept under reduced pressure and then

applied to a column packed with AD; (h 15 cm,d pp. 18091812,
2 cm). Unreacted 1-octadecyne was eluted with 1503 Tja1aevaT.V. and Kocheshkov K.A., Metody ele-
ml of hexane, compound¥a-j, Vla-d, VI, Xa, b, mentoorganicheskdthimii. Litii, natrii, kalii, rubidii,

XIl, XIVa, b, XV, XVIII were eluted with a mixture tsezii (Methods of OrganoelementalChemistry.
of 200 ml of hexane and 50 ml of ethgther, and the Lithium, Sodium, Potassium, Rubidium, and Cesium),
solvent wasremoved. Moscow: Nauka, 1971.
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