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corresponded to the [M + 11H]''* and (M + 10H]'* protonation
states of the native (i.e., homodimeric) enzyme—inhibitor complex.
The data are shown in Figures | and 2, The ternary complex
had a mass of 22 345 Da, as expected for 2 HIV PR subunits and
JG365 (C|02|H|672N270028|S4 calculated monoisotopic mass
22340.4, average mass 22354.4). By raising the declustering
voltage at the ion sampling orifice, it was possible to dissociate
the complex either partially (Figure 2b), thus observing both the
ternary complex and monomeric HIV PR, or entirely, so that only
the enzyme monomer was observed (Figure 2c).

Observation of the ternary complex is direct proof of 1:1
stoichiometry between the dimeric enzyme and inhibitor and is
consistent with crystallographic'? and kinetic'” data. Interestingly,
the unique internal water molecule observed in the crystal structure
of this'? and other HIV PR-inhibitor complexes'!+!3!%2 was not
observed. This is surprising given that this water molecule is
internal to the folded structure and appears to be tightly coor-
dinated, with two hydrogen bonds to the amide backbone of the
enzyme and two to the inhibitor.

The demonstration that noncovalent macromolecular complexes
can be directly observed will extend the applications of mass
spectrometry to the study of protein—protein, protein-DNA, re-
ceptor-ligand, enzyme—substrate, and enzyme—-inhibitor macro-
molecular complexes. Dissociation of such complexes by raising
the declustering voltage at the ion sampling orifice will make
possible the facile distinction between covalent and noncovalent
complexes.
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Triisopropylsilyl (TIPS) enol ethers undergo electrophilic
substitution chemistry and retain the triisopropylsilyl group.! The
normal desilylation that is observed in the case of trimethylsilyl
enol ethers is prevented by the bulky isopropyl ligands. While
attempting to introduce a-amino functionality into TIPS enol
ethers, we examined a number of potential electrophilic nitrogen
reagents.? Much to our surprise, it was found that treatment of
a variety of TIPS enol ethers with Me;SiN; (2.4 equiv)/PhIO
(1.2 equiv)/CH,Cl, at 15 to —18 °C gave excellent yields of the
B-azido adduct 2 rather than the expected (normal) a-azido
adduct 3 (Scheme I).> The 8-azido adduct most probably arises
from the enonium ion 2a and the a-diazide from the onium ion
3a. This new transformation appears to be a member of a general
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unsxplored class of reactions that can be represented by Scheme
8

To examine the trapping of the enonium ion 2a with nucleo-
philes other than azide ion, we examined the response of the
B-azido adduct 2 to carbon nucleophiles in the presence of Lewis
acids. The preliminary results are shown in Scheme III.

Treatment of 2 with indole (2 equiv)/Me,Al (2 equiv) /CH,Cl,
at =70 °C gave the 3-substituted derivative 4 (82%). Similarly,
the presumed enonium ion 2a could be trapped with m-
MeOC H,NMe, to give 5 (79%). The Nagata reagent’ in di-
chloromethane gave a mixture of 6 and 7 (2:1), whereas the same
reaction in THF at reflux gave only 6 (60%). While the addition
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of allyltri-n-butylstannane to enones is known,$ the regiospecific
trapping of the enolate with silylating agents, particularly TIPSCI
or TIPSOTT, is a low-yielding reaction.” Consequently, the
formation of 8 (80%) is noteworthy. Acetylenic anions are
nontransferable ligands in organocuprate chemistry, and indirect
methods have been developed to make B-acetylenic ketones.?
Recently Kim® has reported the trialkylsilyl triflate promoted
addition of alkynylzinc to enones. The enonium ion 2a can be
trapped with terminal acetylenes by treatment with n-BuLi fol-
lowed by Me,AIClI to give excellent yields of 9, 10, and 11 (98,
70, and 84%, respectively). Trimethylsilyl enol ethers trap 2a to
give the mixed TIPS enol ether—ketones 12 and 13 (3:1 diaste-
reomers).! This transformation should find useful applications
since it allows direct differentiation between the two ketone
functionalities. Hydrozirconation of phenylacetylene followed by
Me,AlCI and addition of 2 gave the styrene 14 (46%).!!

It is possible to perform a one-pot conversion of a TIPS enol
ether into its 8-carbon-substituted derivative. This is illustrated
in Scheme IV for the conversion of the 4-pyranone TIPS enol ether
16 into 17 (not isolated) and for the direct treatment with al-
lyltri-n-butylstannane/Me,AlCl to give the g-allyl adduct 18
(62%).

This simple and versatile new methodology should find many
applications in both the individual reactions and overall strategies
of organic synthesis.
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Approximately a year ago, it was discovered that the fullerenes
Cgo and C,o have an exceptionally high electron affinity, Two,'?
three,'¢ four,'¢ and five reversible reduction steps'® have been
recorded for Cgy, and the two fullerenes were found to have
essentially the same redox properties.!® No reversible oxidation
waves were observed in the cyclic voltammograms of both carbon
spheres. An explanation for the high electron affinity in terms
of pyracyclene units was proposed and shown to be a good model
for predicting the chemical reactivity of Cq.!* Recently, some
of us reported the isolation in pure form and structural charac-
terization of three higher fullerenes, chiral C,¢? (Figure 1) and
the two isomers C,,-Cs5 and D5-C.5.> The onset of the electronic
absorption by these compounds occurs at much lower energy than
the optical absorption onset measured for Cy, and C,,, and the
result of calculations on the electronic structure of the higher
fullerenes was used to predict that C, would be both a better donor
and a better acceptor than C¢.>* Since milligram quantities of
the title fullerene have become available in the recent past, it was
imperative to determine its electrochemical properties by cyclic
voltammetry (CV).

For the isolation of the higher fullerenes, Cq, and C,q were first
removed by two chromatographic runs on neutral alumina with
hexanes/toluene (95:5) as the eluent. The higher fullerene fraction
was subsequently separated in three sequential runs on a 25 X
2.5 ¢cm Vydac 201-TP C18 reversed-phase column with aceto-
nitrile /toluene (50:50) as the eluent, giving pure Cyq, C5,-C15, and
D;-Cy5 as well as a Cg, fraction containing two isomers.>*~7
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