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Abstract

The reaction between excess nC4H9ONO and arachno-4,5-C2B7H13 (1) in diethyl ether at room temperature results in the formation of the first representatives of the arachno ten-vertex azadicarbaborane family, arachno-6,5,9-NC2B7H12 (2) and arachno-6,5,10-NC2B7H12 (3) in yields of 6 and 20 %, respectively. The reaction also generates exo-8-CH3-hypho-7,8-NCB6H11(4) (yield 5 %) as a result of the extrusion of the CH2 group from the cluster of the starting dicarbaborane to generate a terminal methyl unit. The reaction between 8,9-(-NH2-arachno-5,6-C2B8H11 (5) and NaH, followed by treatment with iodine and water, produced the unique endo isomer of 4, endo-8-CH3-hypho-7,8-NCB6H11(6) (yield 22 %). The reaction between nC4H9ONO and nido-5,6-C2B8H12 (7) in hexane at reflux generates the first compound of the ten-vertex nido azadicarbaborane family, nido-6,8,9-C2NB7H10 (8), in 13 % yield. The structures of all the compounds isolated are proposed on the basis of NMR spectroscopy, the geometries optimized at the RMP2(fc)/6-31G* level and their correctness was supported on the basis of GIAO-SCF NMR calculations.
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Calculated coordinates

Coordinates for arachno-6,5,9,-NC2B7H12 (2)

B(1)                                    0.167209   -0.944779    1.131159

B(2)                                    1.546071   -0.016031    0.594042

B(3)                                    0.107365    0.836647    1.199312

B(4)                                   -1.314292   -0.167523    0.779623

C(5)                                    0.762119   -1.210753   -0.472898

N(6)                                    1.295628    0.103426   -0.955215

B(7)                                    0.761431    1.422384   -0.341461

B(8)                                   -1.034940    1.380259   -0.113529

C(9)                                   -1.615183   -0.047474   -0.865963

B(10)                                  -0.795511   -1.426991   -0.316104

H(1)                                    0.368941   -1.660937    2.057819

H(2)                                    2.644591   -0.097445    1.037645

H(3)                                    0.160306    1.426220    2.229622

H(4)                                   -2.309993   -0.201012    1.427307

H(5)                                    1.454452   -2.026445   -0.669232

H(6)                                    2.120586    0.063570   -1.548405

H(7)                                    1.492507    2.360768   -0.421304

H(8)                                   -1.730704    2.300185    0.180785

H(7,8)                                 -0.298077    1.848550   -1.063727

H(91)                                  -2.684460   -0.134949   -1.039870

H(92)                                  -1.069369    0.038507   -1.803439

H(10)                                  -1.286450   -2.511462   -0.332744

Coordinates for arachno-6,5,10-NC2B7H12 (3)
B(1)             -0.127408   -0.873901    1.179219

B(2)             -1.559629   -0.062066    0.558434

B(3)             -0.212065    0.898760    1.174160

B(4)              1.319373    0.027471    0.746818

C(5)             -0.640948   -1.228895   -0.423553

N(6)             -1.239065   -0.017953   -0.990243

B(7)             -0.816743    1.369835   -0.428935

B(8)              0.938876    1.487056   -0.079464

B(9)              1.708331   -0.083720   -0.988261

C(10)             0.823940   -1.269994   -0.181741

H(1)             -0.240808   -1.626797    2.088643

H(2)             -2.655771   -0.245961    0.973162

H(3)             -0.340439    1.491511    2.195716

H(4)              2.252926   -0.062585    1.477051

H(5)             -1.182996   -2.143541   -0.647754

H(6)             -2.007310   -0.150308   -1.642804

H(7)             -1.600935    2.241749   -0.643468

H(8)              1.489988    2.505611    0.196879

H(91)             2.892302   -0.243499   -1.018444

H(92)             1.164562    0.079190   -2.041881

H(10)             1.250449   -2.258629   -0.035611

H(7,8)            0.299864    1.715088   -1.147879

Coordinates for exo-8-CH3-hypho-7,8-NCB6H12 (4)

B(1)           -0.785927    0.584372    1.000272

B(2)           -2.003340    0.318504   -0.298307

B(3)           -1.091939   -1.137733    0.684958

B(4)            0.604345   -0.621900    0.890848

B(5)            0.763787    1.157025    0.092146

B(6)           -0.891202    1.687564   -0.324619

N(7)           -1.603337   -1.104833   -0.806390

C(8)            1.459276   -0.184522   -0.377760

C(9)            2.975988   -0.283043   -0.310571

H(1)           -1.096057    1.036025    2.055851

H(2)           -3.170237    0.488004   -0.129981

H(3)           -1.812968   -1.692406    1.454377

H(4)            1.104178   -0.744283    1.970042

H(5)            1.377716    2.016200    0.653047

H(6)           -1.314941    2.771334   -0.083343

H(71)          -0.864972   -1.163869   -1.507841

H(72)          -2.372545   -1.725304   -1.050180

H(8)            1.081274   -0.567880   -1.334116

H(2,6)         -1.614209    1.185848   -1.290814

H(3,4)          0.026470   -1.811153    0.696882

H(5,6)          0.177788    1.724707   -1.029333

H(91)           3.336010    0.115112    0.642135

H(92)           3.319334   -1.321279   -0.385793

H(93)           3.456312    0.289010   -1.112713

Coordinates for endo-8-CH3-hypho-7,8-NCB6H12 (6)

B(1)              -0.856118    0.987042    0.647474

B(2)              -1.727780    0.047633   -0.614349

B(3)              -1.006125   -0.734197    1.065897

B(4)               0.569509    0.056464    1.358650

B(5)               0.852069    1.380380   -0.056630

B(6)              -0.659493    1.394285   -1.016601

N(7)              -1.235699   -1.408872   -0.342193

C(8)               1.741739    0.110779    0.278473

C(9)               1.949072   -0.992578   -0.759800

H(1)              -1.430467    1.788309    1.312989

H(2)              -2.900590    0.160588   -0.791842

H(3)              -1.828002   -0.999515    1.886809

H(4)               0.745076    0.429558    2.480733

H(5)               1.211218    2.497816    0.167652

H(6)              -1.158474    2.403284   -1.397895

H(71)             -0.392988   -1.726788   -0.817288

H(72)             -1.956683   -2.125938   -0.38703

H(8)               2.692613    0.392615    0.731005

H(2,6)            -1.096439    0.426792   -1.779877

H(3,4)             0.135143   -1.195988    1.513136

H(5,6)             0.560989    1.279739   -1.404076

H(91)              1.197275   -0.974604   -1.561830

H(92)              2.909081   -0.861481   -1.270128

H(93)              1.956961   -1.999525   -0.321248

Coordinates for nido-6,8,9-NC2B7H10 (8)          

B(1)               0.027098    0.929749    1.095009

B(2)              -1.436387   -0.037934    0.774575

B(3)               0.049310   -0.899212    1.095136

B(4)               1.498100    0.016184    0.700682

B(5)              -0.921305    1.296689   -0.351750

N(6)              -1.461701    0.003620   -0.849925

B(7)              -0.828657   -1.274486   -0.425855

C(8)               0.853944   -1.167875   -0.362151

C(9)               1.398436    0.036315   -0.989818

B(10)              0.939087    1.342652   -0.384360

H(1)               0.036171    1.645855    2.047347

H(2)              -2.435533   -0.089845    1.411342

H(3)               0.137145   -1.686494    1.982744

H(4)               2.508159   -0.131721    1.305910

H(5)              -1.525867    2.301497   -0.557656

H(6)              -2.371034   -0.018652   -1.309642

H(7)              -1.356299   -2.320206   -0.631475

H(8)               1.379190   -2.112432   -0.482183

H(9)               2.240080   -0.087070   -1.668329

H(10)              1.469392    2.394877   -0.553956

