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Cyclooctatetraenyldipropylborane 4 has been synthesized in 47% yield; activation parameters for bond shifting in 4 determined 
by lineshape analysis o f the 1 3 C NMR spectra are AG*(298) = 67.7±0.1 kJ mol" 1 ; ΔΗ+ = 58.1±0.8 kJ mol" 1 ; AS* = 
- 3 2 ± 5 k J m o R 1 K"1. 

For the last 83 years, since it was first synthesized, 
cyclooctatetraene 1 has been the object of extensive investiga­
t ions . 2 ' 3 This compound is a central point in the solution of 
many fundamental problems of chemistry, i.e. aromaticity and 
anti-aromaticity, valent tautomerism, dynamic stereo¬ 
chemistry, etc. Moreover, cyclooctatetraene has proved to 

possess great synthetic potential; use of 1 as a classic ligand in 
the synthetic chemistry of transition metals clusters, 2 as a 
starting compound in the synthesis of various polyunsaturated 
molecules and macrocycles, 2 or as a building block for 
obtaining stereoregular polyacetylenes 4 can be mentioned. 

In the course of our study of polyunsaturated organo-
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boranes 5 and N M R studies of the dynamic behaviour of 
allylic-type boron derivatives 6 we have prepared cycloocta-
tetraenyl(dipropyl)borane 4 by the reaction of lithium cyclo-
octatetraenide 7 with methoxy(dipropyl)borane followed by 
treatment of the ate-complex 3 formed with boron trifluoride 
etherate (yield 47%): 

^ M e O B P r 2 

OMe 

ŒB P , ¿^%^BPt2 

W * 2 0 , f 1 + L i B F 4 + B(OMe) 3 

ö 1 'B 0.6 ppm δ 1 1 B 76 ppm 
3 4 

Target compound 4^ was isolated by vacuum distillation; 
its ! H N M R spectrum is shown in Fig. 1. Signal assignments 
in the 1 H and 1 3 C N M R spectra of 4 were made using 
standard 1 H - 1 H COSY and 1 H - 1 3 C correlation experiments. 
Freshly-obtained borane 4 is a dark yellow oil, which is stable 
below 0 °C, but prolonged storage at room temperature or 
heating at 100 °C for several hours leads to irreversible 
changes in the N M R spectra of 4. 

Similarly to all vinylboranes, compound 4 is very sensitive 
to protolytic reagents, and gives 1 on treatment with acetic 
acid. 

As with all other cyclooctatetraenes, compound 4 exibits 
fluxional behaviour due to a reversible bond shift in its 
tetraene system. 3 The 2D 1 3 C EXSY spectrum of 4 indicating 
the exchange pathway in this compound is shown in Fig. 2. 
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Fig. 1 Section plot of the 1 H NMR spectrum (400 MHz, 25 °C, 
[2H8]toluene) of cyclooctatetraenyl(dipropyl)borane 4. Spectral lines 
are broadened due to reversible bond shifting. 

t Synthesis of 4:Pr 2BOMe (5.8 g, 45.3 mmol) was added to a solution 
of lithium cyclooctatetraenide7 in ether at —78 °C and the reaction 
mixture was heated to room temperature. It was then stirred for 2 h, 
again cooled to —78 °C and BF 3 OEt 2 (7.44 ml, 60 mmol) was added. 
After being heated to room temperature the resulting precipitate was 
filtered off and solvents were removed in vacuo. The residue was 
distilled to give 4.3 g (47%) of 4, b.p. 72-73 °C(8 χ 10— 2 mmHg), nD0 

1.5109. Found: C 84.28, H 10.52, B 4.64. Calc. for C 1 4 H 2 1 B: C 84.02, 
H 10.58, B 5.40%. Parameters for the NMR spectra of 4 are given in 
Table 1. 

Coupling constants were extracted from a double quantum phase 
sensitive COSY spectrum which was clear enough to obtain couplings 
with an accuracy of about 0.3 Hz. 

Lineshape analysis was carried out following the approach 
described in, ref. 9, i.e. by direct iterative search of AG^ and AS^ 
from the whole set of experimental spectra. Signals from all the ex¬ 
changing carbon atoms were used in calculations except for the signal 
of C 2 . The latter was excluded due to rather high temperature depen¬ 
dence of the chemical shift (> 1 H z K - 1 ) . 1024 points were used for 
digitizing of each spectrum. 
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Fig. 2 2D 1 3 C EXSY spectrum (200 MHz, 25 °C, [2H8]toluene), matrix 
size 1024 χ 1024, mixing time T m 0.25 s. Intensive cross-peaks C 2 ^ C 8 

and C 3 ^ C 7 indicate the bond shifting to be the mechanism of 
fluctionality in 4. Cross-peak C 4 ^ C 6 could not be observed in this 
spectrum due to the closeness of the corresponding signals. However, 
the existence of such an exchange was confirmed by a 1 H NOESY 
experiment. 
Line shape analysis performed for ten 1 3 C spectra of 4 
recorded at different temperatures in the temperature interval 
0-50 °C allowed us to obtain activation parameters for the 
bond shifting in 4: 

AG+(298) = 67.7±0.1 kJ mol " 1 ; = 58.1 ±0.8 kJ mol " 1 ; AS^ 
mol" 1 Κ"1 

The values of the activation parameters for bond shifting 
in 4 are very close to those of other monosubsti tuted 
cyclooctatetraenes. 8 Therefore, it can be concluded that 
interaction of the unoccupied 2p-AO of boron atom with the 
cyclic π-system in 4 does not significantly affect the process of 
bond shifting. 

This work was partly supported by the International 
Science Foundat ion (grant no. M3Y000) and by the Russian 
Foundat ion for Fundamental Researches (grant no. 94-03¬ 
08857). 

Table 1 NMR characteristics of cyclooctatetraenyl(dipropyl)borane 4. a 

Atom number ö H (ppm) Coupling constants/Hz0 ÖC (ppm) 

1 - - 152.4 
2 6.50 / (H 2 ,H 3 ) 3.5 143.3 
3 6.01 / (H 3 ,H 4 ) 8.2 132.8 
4 5 . 8 7 / (H 4 ,H 5 ) 3.7 132.2 
5 5.78 / (H 5 ,H 6 ) 11.7 131.1 
6 5.84 / (H 6 ,H 7 ) 4.5 132.1 
7 5.74 / (H 7 ,H 8 ) 11.4 128.7 
8 6.18 135.9 

aObtained on a Bruker AMX-400 spectrometer (400 MHz for 1 H, 100 
MHz for 1 3 C). ^Obtained from a double-quantum phase sensitive 
COSY experiment. 
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