A Novel Synthesis of nido-{8-HO-7-CB10H12]" Anion
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Summary: A pido-¢loso-nido interconversion reaction of 7-MeiN-nido-7-CB1wHiz is discussed.
Nido-[8-H(-7-CBwlly2]” anion is oblained (rom the reaction of 7-Me3ll-nide-7-CBicHiz2 with
sodium hydride. Al ambienl temperature the initial product is the deprotonated species, pidg-{7-
MeaN-7-CHyoli11]", but after reflux and hydrolysis the isolated product is the nido-[8-HO-7-
CHoH1z] anion with the clogo-]2-CB1oHn] as an intermediate. The results unambiguously show

[OH] substitution at B (8) position.

Introduction

Substitution of the monocarbon - carborane
species derived from nido-{7-CBjoH13|" anion has
been achieved under various experimental condi-
tions, In our previous paper [1), chlorine and
deuterium substitutions of 7-Me3N-nido-7-CBioH12
were achieved by the electrophike induced nucleo-
philic method, whereas this paper reports the syn-
thesis of nidof8-HO-7-CB1pH12] anion (I) (Fig. 1)
through a nido-closo-nido sequence of rcaction
which resulted in substitution at B (8).
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Fig.1: Structure of nido-[8-HO-7-CBuwH12]

™\

o

(T} is a new ionic species although its neutral
molecule, 7-MesN- HO-rido-7-CB1oH11, has been
reported elsewhere [2], in which the position of the

{OH) substituent was not established unambiguous-
ly. The compound has been fully characterised by
elemental analysis, 1, B and 2.D Ug 1R ymr
spectroscopy.

Experimental
Physical Measurements

TR spectra were recorded as mulls in nujol
between KBr plates on a Perkin-Elmer 457 Grating
Infrared spectrometer (Vmay in cm'l), mass specira
on an AE.I. M82 spectrometer and NMR spectra
were recorded on Bruker WH 360 spectrometer
('H 360 MHz, !B 115.5 MHz) ion solutions in
CD3CN. Chemical shifts are given in d {ppm, refer-
enced to TMS (1H) and BF;. O Etp (1 B); positive
shifts downfield]. Two- dimensional (2-D) 'B- !B
NMR spectra were produced on samples via proce-
dures described elsewhere [3]. TLC was carricd out
on plates made in the Jaboratory as required from
silica gel [Kieselgel 60 G (Merck); detection by
iodine vapours] in dichloromethane.

Chemicais and Synthesis

T-McaN-nide-7-CB1oH12 was prepared by the
previously reported method [4]. NaH in mineral oil
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was washed with dry Et;0 prior to wuse.
Tetrahydroforan was dried over Na and then dis-
tiled from Na/benzophenone before wse. Other
commercially available chemicals were reagent
grade and were used as purchased. The synthesis
and standard isolation procedure was conducted
strictly in an inert atmosphere.

Synthesis of (I)

7-MeaN-7-CB1oH12 (0.5g, 2.6 mmolc) and ex-
cess sodium hydride (0.25 g, 10.4 mmole) were
tefluxed in dry THF for 24 hrs. The cooled solution
was filtered in a nitrogen-filled glovebox. Solvent
was removed in vacuo. The 1B n.m.r monitored at
this stage, showed the boron product to be closo-[2-
CBuoHn|. Addition of water and precipitation
with MesN Cl gave a quantitative yicld of the
product (I} (TLC en Si0O; eluted with 25%
CH3CN- 75% CH2Clz showed a single component,
R¢ 0.4. 'B NMR: dg 10.1fs, 1B, B(8)], -5.2[d, 1B,
B(5)1, -9.6 [d, 1B, B(3)), -12.1 [d, 1B, B(11)], -13.8
[d, 1B, BE)], -20.6 [d, 1B, B(10)], -24.4 [d, 1B,
B(4)]! -26.2 [d’ le B(g)]! -30.0 [dr lB, B(l)]: -373
[d, 1B, B(6)]. (Found: C, 26.6; H, 11.3;, N, 6.1;
CsHzs B1oNO requircs: C, 26.9; H, 11.3; N, 6.10).

Results and Discussion
It has been reported 5] that nido-[7-

CB1oH3}- is obtained from the reaction’ of 7'M°3N- nido-
7-CB1gH12 with sodium hydride. In an attempt to
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prepare the said anion by the reported method, it
was found that the reaction is significantly more
complex, and the products depend on the condi-
tions of the reaction. At ambient temperature the
initial product is the deprotonated species nido[7-
MesN-7- CHioHn1] [6], but after reflux and work-
up  the  isolated product was  the
nido[8-HO-7-CB1gH13]” anion (T} with the closo-[2-
CBjoH11]" [6] as an intermediate.

Initial reaction with sodium hydride at room
temperature results in the removal of ene bridge
proton and involves an unsatable nido-[7-Me3-N-7-
CB1oH11]" anion which is then deaminated at reflux
temperature subsequently it rearranges to the
stable[2- CHioH11]" closo isomer. A diamond -
square-diamond "dsd" type of rearrangement has
been reported [7].

Cage opening occurs after hydrolysis of the
closo isomer to give the nido-{8-HO-7-CB1gH12)"
anion. It is reasonable to suggest that the terminal
proton at B(8) gives bridging betwen B (8) anu
B(9) with the attack of [OH]" on B(8). The second
bridging between B(10) and B(11) results from a
proton produced from H20 and a similar reatran-
gement occurs,

7-MesN-nido-7- CBijgHyz + NaH 20°C nido(7-
MesN-7- CB1gHi] Na* + Ha reflux _ closo-[2-
CBioHn1| Nat + MesN ...(1)
closo-[2-CB1oH1]” Na* + HOH
HO7- CByoHiz] Na* ... (2).
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Fig2: 115.5 MHz "'B and "'B ['H] n.m.r. spectra of nido-[8.Ho-7-CBioH12]-
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The 1155 MHz B and 'B{'H] nm.r.
spectra of (I} (Fig. 2) gave a low-field (high fre-
quency) singlet atd 10.1 ppm attributed to the HO-
substituted B (8) atom. The Up'H} nmr
spectrum further showed ten resonances of equal
area ratios.
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Fig3: 1155 MHz 2-D Y'B-1'B (COSY) n.m.r. spectrom
of nido-[8-HO-7-CB3cH1}- in CD3CN.

The 360 MHz 'H n.m.r. spectrum displayed
singlets at & + 3.07 ppm. (relative area; 12) due to
the cation, [MegN]™, at 8 + 225 ppm (relative
area; 1) corresponding to the [OH] group and at &
+ 1.4 ppm. (relative area; 1) corresponding to the
[CH] group. Results of the 360 MHz ‘H-['B]
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... spectrum were consistent with the nine ter-
minal hydrogens and twa bridge hydrogens.

Table-1: Cross-peaks a indicated in the 2-B 'B-1'B
NMR +spectrum of pido-[8-HO-7-CBigH12]
[MeqN]

B(8) [B(9)]

B(5)[B(10)", B(1)", B(9)", B(6)"]

B(3) [B())", B(2)", K(1)", B()")

B(11) [BE2)", B(6)”

B(2) [B)™, B()", B(6)"]

B(10) [3(5)", B()™, B(§)")

B()[B(3)", B(3)', B(2)", B(®)", B(6)"]
B(9)[B(5)", B(10)", B(4)"]

B(4) [B®)" ", B(3)™, B(L)", B()™]
Bi6Y (BeSY Bo11Y, Brz) B0 BrN™]

* Atoms giving cross-peaks with the observed atoms (on

diagonal) are listed in breakets with right swperscripts

indicating relative intensities of the off<diagonal interactions

Es-strong, m-medium, w-weak interaction). Dbserved atoms
Off brackets) are listed upficld.

The 115.5 MHz 2-D "'B-1'B n.m.s spectrum
(fig. 3) showed a strong corrclation between the
oxygen-coordinated B(8) and the high field
resonance of B(4) atoms (Table 1).

References

1. S.A. Khan, J.Chem.Soc.Pak., submitted for
publication.

2. WH. Knoth, JAm.Chem.Soc.,
(1967).

€ Warmonal T Fuoal B Ctile T Placal and
de Litbwl MGy o+ | BOWB, LF, WLy o L LEOAR LA

T. Jelinck, Polyhedron §, 1303 (1986).

4.  J. Plesek T. Jelinek, E. Drdakova, 8. Her-
menck and B, Stibr, Coll. Czech.Chem.Com-
mun., 49, 1559 (1934).

5. D.E. Hyatt, FR. Scholer, L.J. Tedd and J.L.

Warner, Inorg.Chern., 6, 2229 (1967).

W.H. Knoth, fnorg.Chent., 10, 558 (1571).

RJ. Wierseme and MJF. Hawthome,

Inorg.Chem., 12, 785 (1973).

89, 1274

o

= o



