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During this report period, publications 1 and 2 (see below) appeared in print (the
contents of the papers were reported in two previous "Interim Technical Reports"). !
Michael Lube prepared the adduct C13B.Sb(Sb(SiMe3)3, the third Lewis acid-base adduct
of boron and antimony to be structurally characterized. This adduct along with Br3 :
B.Sb(SiMe3)3 and I3B.Sb(SiMe3)3 are the subject of publication 3 (see below) with
the manuscript being written by Michael. Based on the various data obtained, it
appeared that the black powders obtained from the thermolysis of these adducts were '
a mixtur of nanocrystalline Sb(hex) and amorphous BSb (data summarized in Michaels's:
PhD. dissertation, 9/6/96, Duke University). Further investigations, on halo-boron-}
arsenic systems by Michael, with some assistance from Richard Jouet, (see publica- f
tion 4 below) resulted in the isolation and structural characterization of I3B.As(Sii.
Me3)3, as well as the isolation of X-ray quality crystals of the C13B.As(SiMe3)3 and
[I2BAs(SiMe3)2]2 (preparations previously reported in the 1996 "Interim Technical ‘
report"). Additional studies by Richard involving (Et20)2Li(U-P(SiMe3)2]2GaH2 showefl
that (1) in a 1:1 mole ratio reaction with BC13, both known [C12GaP(SiMe3)2]3 and
new C12Ga[U~P(SiMe3)2BH2 Were produced, (2) from a 1:1.25 mole ratio reaction with
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F49620-94-1-0324, Dr Well, Duke University

MeBC12, both (Me3Si)2P(H)Ga[U-P(SiMe3)2]2GaH2 and (Me3Si)2P(H)Ga[U-P(SiMe3)2]2
B(H)Me could be isolated (cocrystallized in a 1:1 mole ratio), and (3) the 1:2.8
mole ratio reaction with MeBC1l2 afforded (Me3Si)2P(C1l)Ga[U-P(SiMe3)2]2B(H)Me

as the only species to crystallize from solution. In addition, he found that
the known trimer (H2GaP(SiMe3)2]3 was the only compound that could be isolated
and characterized from the 1l:1 mole ratio reactions of (Et20)2Li)U-P(SiMe3)2]2
GaHe with (1) Me2BBr and (2) H2BCl.SMe2.



Final Technical Report
AFOSR AASERT Grant Nymber: F49620-94-1-0324

Research Title: Chemistry Involving the Preparation, Isolation, and Immobilization of Nanocrystalline and/or
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Principal Investigator: Professor Richard L. Wells, Department of Chemistry, Box 90346
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the Ph.D. degree September 6, 1996; currently employed by IBM)
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Brief Narrative Report of Research Results: During this report period, publications 1 and 2 (see below)
appeared in print (the contents of the papers were reported in two previous "Interim Technical Reports®). Michael
Lube prepared the adduct Cl3B*Sb(SiMe3)3, the third Lewis acid-base adduct of boron and antimony to be
structurally characterized. This adduct along with Br3BeSb(SiMe3)3 and I3B*Sb(SiMe3)3 are the subject of
publication 3 (see below), with the manuscript being written by Michael. Based on the various data obtained, it
appeared that the black powders obtained from the thermolysis of these three adducts were a mixture of
nanocrystalline Sb(hex) and amorphous BSb (data summarized in Michaels's Ph.D. dissertation, 9/6/96, Duke
University). Further investigations on halo-boron-arsenic systems by Michael, with some assistance from
Richard Jouet, (see publication 4 below) resulted in the isolation and structural characterization of
I3B*As(SiMe3)s, as well as the isolation of X-ray quality crystals of the Cl3B*As(SiMe3)3 and [I;BAs(SiMe3)z]p
(preparations previously reported in the 1996 "Interim Technical Report”). Additional studies by Richard
involving (Et20),Li(u-P(SiMe3)]2GaH, showed that (1) in a 1:1 mole ratio reaction with BCl3, both known
[Cl,GaP(SiMe3)>]3 and new ClpGa[l-P(SiMe3);]oBH, were produced, (2) from a 1:1.25 mole ratio reaction
with MeBCly, both (Me3Si),P(H)Ga[it-P(SiMe3);1oGaH; and (Me3Si)2P(H)Galu-P(SiMe3)2]12B(H)Me could be
isolated (cocrystallized in a 1:1 mole ratio), and (3) the 1:2.8 mole ratio reaction with MeBCl, afforded
(Me3Si),P(C1)Ga[u-P(SiMe3)2]oB(H)Me as the only species to crystallize from solution. In addition, he found
that the known trimer [HyGaP(SiMe3);]3 was the only compound that could be isolated and characterized from
the 1:1 mole ratio reactions of (Et;O);Li(1-P(SiMe3)2],GaH; with (1) Me2BBr and (2) HoBClSMe;. '
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