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SYNTHESIS AND PROPERTIES OF MEDIUM SIZED
NONCONJUGATED CARBOCYCLIC ENEDIYNES

Rolf Gleiter® and Roland Merger
Institut fir Organische Chemie der Universitat Heidelberg
Im Neuenheimer Feld 270, D-6900 Heidelberg

The syntheses and some properties of cyclododeca-4-ene—
1,7-diyne (1), cycloundeca-4~ene-1,7~diyne (2), 4-methylene-
cycloundeca-1,6-diyne (3), 4-methylene-cyclodeca-1,6-diyne
(4) as well as their bis(dicobalthexacarbonyl) derivatives
11-14 are reported.

Initiated by questions concerning m/c interactions we started to be
interested in the properties of medium sized cyclic diacetylenesl. These
investigations led us to discover some unexpected pathways to cyclo-

2 ana cage compounds3. To extend these experiments we varied the

phanes
structural parameters by adding an olefinic unit to the ring in such a way
that a direct conjugation was prevented. In the following we report cn the

synthesis and some of the spectroscopic properties of the compounds 1-4.
1 2 3 4

On treatment with strong bases, both (Z)-4~-octene-1,7-diyne (5)""5 and
4-methylene-hepta~1, 6~diyne (6)6 readily isomerize via the corresponding
bisallenes 7%/> and 87 to give dimeric or polymeric compounds. However,
we found that preferential deprotonation at the acetylenic carbon atoms
can be achieved by using Buli as base in hexane/tetrahydrofuran as

solvent. Subsequent alkylation8 of the dilithium salts 9 and 10 with
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either 1,4-diiodobutane or 1,3-diiodopropane at 60°C under an argon
atmosphere yields 2-5% of the new enediynes 1-4 respectively (see Scheme
1). Isolation procedures involve flash chromatography (silica/CCl,) fol-
lowed by further purification of the crude products by treatment with an
ethanolic solution of AgNO39 in the case of 1, or by distillation in the
case of 3 (0.02 mbar/ca.75°C) and 4 (0.02 mbar/ca.85°C).

The most relevant spectroscopic data of compounds 1-4 are given in Table
1. 13¢ NMR values of the acetylenic carbon atoms indicate considerable

ring straint® particularly in the ten-membered ring 4.
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The PE spectroscopic data of 1-4 reveal a similar splitting pattern
as in the case of the parent ring systems. This is demonstrated in Figure
1 where we have compared the first PE bands of 2 with those of cycloun-

deca~-1, 6-diyne (15)11 and 4 with cyclodeca-1,6-diyne (16)12, respectively.
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Fig. 1: Comparison between the first bands in the PE spectra of 2 and 15

(left) and 4 and 16 (right).

Selective reaction of the triple bonds with Co, (CO)g (10% excess) in
methylene chloride at room temperature affords the bis(dicobalthexacar-
bonyl)-complexes 11-14, which are isolated in almost quantitative yield by
chromatography on neutral alumina, using pentane to elute. These complexes
are air-stable, dark-red solids, they gave correct elemental analyses and
were characterized by their spectroscopic data (see Table 1).

The use of 7-10 as promising synthetic precursors and ligands will be

detailed elsewhere.

(€0)3Ca=Co(C0); (CO)3Ce~Co{CO);

(C0)sCo—Co(CO)s (C0)3Co~La(CO),
n=2: 11 n=2: 13
n=1: 12 n=1: 14

Table 1 Selected Spectroscopic Data of 1-4 and 11-14

1: lm NMMR (300 MHz,CDCl,) 8: 5.65 (t,2H); 2.85 (m,4H); 2.05 (m,4H); 1.6
(m,4H) . 13c NMR (75.46 MHz,CDCl,) §: 127.1 (d); 80.7 (s); 78.8 (s);
27.1 (t); 18.9 (t); 16.2 (t). IR cm ': 2272; 2220; 1634. I, j(eV):
9.10; 9.27;: 9.88.

2: 1H NMR (300 MHz,CDCl;) é: 5.7 (t,2H); 2.9 (m,4H); 2.2 (m,4H); 1.6
(m,2H). 3¢ NMR (75.46 MHz,CDCl,) §: 127.5 (d); 81.1 (s); 79.8 (s);
25.9 (t); 18.9 (t); 16.2 (t). IR cm ': 2280; 2222; 1641. I, j(eV):
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8.70; 9.09; 9.40; 9.60; 10.06.

3: 18 NMR (300 MHz,CDCl,) 6: 4.9 (s,2H); 3.0 (t,4H); 2.1 (m,4H); 1,7
(m,4H) . 13¢ NMR (75.46MHz,CDC1;) &: 141.4 (s); 114.5 (t); 82.8 (s);
78.6 (s); 27.5 (t); 27.2 (t); 20.3 (t). IR cm™1l: 2280; 2222; 1647.

I, 5(ev): 8.77; 9.07; 9.40; 9.53; 9.93.

4: 1B NMR (300 MHz,CDC1l;) §: 4.9 (s,2H); 3.0 (t,4H); 2.3 (m,4H); 1.7
(m,2H). 13c NMR (75.46 MHz,CDCl,) §: 139.8 (s): 115.1 (t); 83.6 (s);
81.6 (s); 27.8 (t); 24.7 (t); 19.6 (t). IR cm~t: 2218; 1641. Iy,3
(eV):8.53; 9.13; 9.48; 9.65; 10.23.

11: H NMR (300 MHz,CDCl,) §: 5.6 (br.,2H); 3.8 (br.,4H); 2.9 (br.,4H);
1.7 (br.,4H). 13c NMR (75.46 MHz,CDCl;) &: 200.7 (br); 128.1 (d); 99.2
(s); 96.4 (s): 34.3 (t); 34.2 (t); 30.6 (t).

12: H NMR (300 MHz,CDCl,) &: 5.7 (t,2H); 3.75 (d,4H); 3.1 (t,4H): 1.95
(m,2H). 3¢ NMR (75.46 MHz,CDCl;) §:200.5 (br.); 129.5 (d); 98.2 (s):
95.5 (s): 35.3 (t); 33.8 (t); 32.9 (t).

13: *H NMR (300 MHz,CDCl,) 6: 5.1 (br.,2H); 3.8 (br.,4H); 3.1 (br.,4H) 1.8
(br.,4H). 13c NMR (75.46MHz,CDCl,) §: 200.1 (br.); 144.3 (s): 115.9
(t); 97.5 (s); 94.2 (s); 41.8 (t): 33.7 (t); 30.1 (t).

14: 1H NMR (300 MHz,CDC1,) §: 5.05 (s,2H); 3.7 (s,4H); 3.0 (t,4H): 2.05
(m,2H). 13c NMR (75.46 MHz,CDCl;) &: 200.1 (br.); 144.8 (s); 116.1 (t);
95.8 (s): 94.9 (s); 41.5 (t); 32.1 (t); 31.4 (t).
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