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e

bly intermediates in this reaction, were not detected. The reaction was
made possible by the reduction of Pd(Il} to Pd(0). The same reduction oc-
curred in our case to produce the conversion of [1-(Ph,PH)B, Hg]™ to
(Ph,PH);BoHg, but to a limited extend due to the small amount of catalyst
used. :

[N

1,6-(Ph,PH),B H, and 1,10-(Ph,PH),B, H,

Neutral boranes were separated on a silica gel column. 1,10~ (20% of neu-

. tral boranes} and 1,6-(Ph,PH),B,,H; (80%) isomers were characterised by

FAB(-) and electrospray(—) mass spectrometry (#i/z 486.3 and 487 .4, respec-
tively, calculated 488), by ''B NMR (Table 1) and P NMR (Table II). Addi-
‘tional analysis by COSY !'B-!'B was used to elucidate the structure of the
jsomer 1,6-(Ph,PH),B, Hg (Fig. 2). ‘

31p NMR spectra (*H decoupled) distinguish between apical and equato-
rial boron substituted!l. In the 1,6-isomer spectrum (Fig. 3), while both sig-
nals are quartets at +0.50 and -5.61 ppm, the apical signals are sharp and
easily recognizable; the equatorial signals are broader.

B, By, By, Bs

=

FiG. 2
COSY 'B-''B spectrum of isomer 1,6-(Ph,PH),B,,Hg
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[1'(thPH)B1 9]_ and [1 'thP(OH)BmHBI

The solid product obtained by addition of toluene to the reaction mixture
was analysed by FAB(-) mass spectrometry. Three anions were detected;
[BigHiol>~ (m/z  193.2, calculated 192 for {(CH;3)4N[BoH g}7),
[(Ph,PH)B,oHg]~ (m/z 302.2, calculated 303) and [(PPh3)B,Hg]™ (m/z 379.2,
calculated 379). An electrospray{-) analysis confirmed the presénce of these
anions and showed that {Ph,P(OH)B,,Hs)~ was also present (m/z 318.4, cal-
culated 319). [(PPhy)B,(Hy]- formed in low concentration from PPhy that
(PPh,),PdCl, contained and could not be detected by !'B NMR analysis. A
mixture of [(Ph,PH)B, H,]~ and [Ph,P(OH)B, H,]" free of [BjgH;gl* was ob.
tained by recrystallization from hot ethanol. The mixture of anions was
passed on a column contéining DEAE-cellulose, pure (Ph,P(OH)B, Hg]™ was
recovered whereas [(Ph,PH)B,qHy]~ was not eluted and probably decom.-
posed. The NMR data are reported in Tables I and II. The resonances have
been unambiguously assigned to the products by analysis of the COSY
115115 5 pectrum of the crude product and the 1B and *'P NMR spectra of
the various fractions.

In spite of several attempts, we have never succeeded in obtaining

[1-(Ph,PH)B,,Hs]- free of [1-Ph,P(OH)B,,Hg]l". The formation of this -

Phosphorus bond to

Phosphorus bond to
equatorial boron By

/apical boron B,

fo_p = 187 Hz

' decoupled
13 9 5 1 3 7
&, ppm
T T T T T i i
13 9 5 1 -3 _7 11 coupled
Fig. 3 &, ppm

31p and 3'P["H} spectrum of isomer 1,6-(Ph,PH),B, Hg in CD;CN

Collect. Czech. Chem. Commun. (Vol. 64) (1999)
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hydroxy derivative could be due to the reaction of [1-N,;B,yHg]~ with
ph,P(OH) (the tautomeric form'>'7 of Ph,(H)P=0) or to the degradation of
[1-(Ph,PH)B oH,]™ in contact with traces of oxygen or humidity during the
reaction. However the most probable cause of the formation of the hydroxy
derivative was our failure to dry completely [(CH;),NJ[N,B;Hgl. According
to the IR spectrum of this product and TGA measurements, the presence of
3 very low water amount was suspected. However, we were limited in the
possibility to dry it: when the product was heated at 90 °C for 8 h, we ob-
served its partial decomposition to [ByoH g]*.

Influence of the Catalyst

" The catalyst obviously favoured the formation of [phosphine-B,H,]~ anions

and generated the neutral boranes, but other points deserve to be mentioned.

Pd{PPh3)z
Pd(D), 14 electrons

(PPh3}PdCle *
Pd(li}, 16 electrons

©
ol
BygHg ——Pd(PPh3)2

PHPh;,

[N3B1oHg] &

THPhg ] ©

Pd(0) B1gHg ——Pd{PPha)

[PhaPB1gHel “+ [PhoPHB1oHgl ©

Anionic products can react with LpPd to
generate neutral boranes LyBigHg (see ref.11)

FiG. 4
Possible mechanism of formation of anionic [phosphine-B,;Hy]™ and neutral L,B  Hg

Collect. Czech. Chem. Commun. {Vol. 64) (1999)
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A) [B,gH;gl? did not form at 150 °C by thermal decomposition of
[1-N,B;,Hg]™ because of the presence of the palladium catalyst. This indj-
cates that the catalyst interacts with [1-IN,B,qHg]™

B) [(PPh3)B;oH,]" is formed by the exchange of PPh; and N, groups be_
tween the catalyst and the By, moiety.

Based on recent work on the utilization of frans-(PPh3),PdCl, as catalyst
in the reaction of [Bj,H;,I]* with Grignard reagents? it can be assumed
that an oxidative addition on Pd leads to B;gHo-Pd-N, and that
[(Ph,P}B;,H,] is generated by a reductive elimination. [1-(Ph,PH)B,H]-
could be obtained by the same process provided that Ph,PH exchanges for
diazo leaving ligands bound to palladium. Possible mechanism based on
such interpretation is shown in Fig 4. '

The formation of 1,6-(Ph,PH),B,,Hs and 1,10-(Ph,PH),BoHg from
[1-(Ph,PH)B,Hs]™ could proceed through a PALBH four-centered intermedi-
ate!! (L = Ph,PH).

REFERENCES

1. Feakes D. A., Shelly 1., Knobler C. B., Hawthorne M. F.: Proc. Natl. Acad. Sci. U.S.A. 1994,
21, 3029,

- Peymann T., Knobler C. B., Hawthorne M. F.: norg. Chem. 1998, 37, 1544,

. Griiner B., Bonnetot B., Mongeot H.: Collect. Czech. Chem. Commun. 1997, 62, 1185,

. Naoufal D., Griiner B., Bonnetot B., Mongeot H.: Polyhedror, in press.

Hawthorne M. F,, Olsen F. P.: . Amm. Chem. Soc. 1964, 86, 4219.

. Hawthorne M. F., Qlsen F. P.: J. Am. Chem. Soc. 1965, 87, 2366.

. Leyden R. N,, Hawthorne M. F.: J. Am. Chem. Soc. 1973, 95, 2032,

. Leyden R. N., Hawthorne M. ¥.: Inorg. Chem. 1975, 14, 2444,

. Lai-Ling Ng., Bradford K. Ng., Shellv K., Knobler C. B., Hawthorne M. F.: Inorg. Chen.

1991, 30, 4278.

10, Wellum G. R., Tolpin E. I, Andersen L. P, Sneath R.: J. Chromatogr. 1978, 103, 153.

11. Jasper S. A, Jr., Jones R. B., Mattern J., Huffman ]J. C., Todd L. J.: Inorg. Chem. 1994, 33,
5620,

12. Dictionary of Organic Chermistry, Yol. 2, 5th ed., p. 2332. Chapman and Hall, London
1982,

13, Cravson M., Farley C. E,, Streuli C. A.: Tetrahedron 1967, 23, 1065.

14. Luz Z., Silver B. L.: J. Am. Chem. Soc. 1961, 83, 4518.

15. Renden J., Samuel D,, Silver B, L.; J. Am, Chem. Soc. 1963, 85, 3093.

16. Samuel D.: Pure Appl. Chem, 1964, 9, 449,

17. Bailev W, ]., Fox R. B.: J. Org. Chem. 1963, 28, 331.

18.Jones J. H., 5tibr B., Kennedy J. D., Thornton-Pett M.: Collect, Czech. Chem. Cominit.
1993, 58, 2924.

N RN N R

Collect. Czech. Chem. Commun. (Vol, 64) (1999}

h

r—

- 7,8,10-structu

New ALyl Tric
—“—-—-__-

GYNTHESIS
BORANE B
A REVERST

Alexandra
Departiien
US.A e-m

Dedicated to
outstanding
enthusiastic

Protondation
yricarbollide a
the new neut
{2b)). The th
open face, bu
protonation

face, thus ena
new C,B4-op
2b regenerale
ment with th
tral (2,7,10-st
[F-Me-niifo-7,
[2-Me-nido-2,
the 2-R-nido

open face. 1T
pathway (acti
arrangement
(1b, structute
sition in the
Key words: |
Ab inifio cale

Collect, Czech.





