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HPLC, HRMS, optical rotation) with an authentic sample.

In summary, an efficient synthetic route to the aminopolyol
2 is described. This compound may be selectively N-acylated to
provide any of the homologous tunicamycin antibiotics in pure
form as well as a series of related structures of potential utility
as biological probes.
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Although the combination of acetylenes with metal carbenes
like 1 is a wellspring of organic structures,' few of the acetylenes
previously studied have been substituted at their triple bonds by
atoms other than carbon or hydrogen. Alkynyl ethers give the
p-methoxyphenol products of the Dotz reaction.? Ynamines give
pentacarbonyl (1-amino-2-propenylidene)chromiums,’ and, after
heating, indenes.’**  Bis(diphenylphosphino)acetylene after
heating also gives indenes.® (Trimethylsilyl)acetylene gives the
normal Détz product and bis(trimethylsilyl)acetylene a ketene.
We report here that, as pictured in eq 1, when the acetylene is
an alkynyl thioether, a precursor easily obtained,’ the structure
of the product, despite the enormous variety previously formed
from metal carbenes and acetylenes,! is of a kind not seen before.®®
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The structure of 2 (analyzed as C,sH;,0,) is revealed by its
NMR spectra,'? showing equal numbers of phenyl, methoxyl, and
butyl groups, and four quaternary carbons, the phenyl (resonating
at 6 134.51) and three others (resonating at 6 158.23, 108.94, and
92.20). These last are assigned to C-1, C-2, and C-3 on the basis
of analogies.!" The experiment that identified the structure is
one in which C-1 of the precursor (starred in eq 1) is replaced
by 3C. The only resonance in the product that intensifies is the
one at 92 ppm, and the only ones split by coupling to the *C are
those at 109 and 158 ppm. The split peaks appear as AA’X
“triplets”, the separations of the outer lines (which should equal
Jax + Jax) being 102.5 Hz for the former resonance and 10.5
Hz for the latter. For there to be only one major splitting, the
labeled carbons in 2 must be acetylenic. That they are is also
demonstrated by the magnitude of the 102.5 Hz splitting, which
identifies a bond between carbons that are sp and sp? hybridized.'¢
That the butyl and phenyl groups are not interchanged is shown
by the 5.6 Hz coupling (collapsed by irradiating 6y 2.25) between
the allylic methylene protons and C-3. This is considerably larger
than that of known four-bond HCC==CC couplings.?®?! The
stereochemistry about the double bond is shown by the 5% NOE
of the carbon resonance at 92 ppm when either 6y 7.55 (the
o-phenyl protons) or 2.25 is irradiated and the lack of NOE when
the resonance irradiated is 6y 3.37 (the OCHj;).22
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The transformation of 1 into 2 probably involves species related
to metal carbene 3, analogous to presumed intermediates in the
Db6tz and other reactions.! Yet although it has (E)-stereochem-
istry,'* 3 does not yield a naphthol or an indene. The reason we
propose is that it is diverted by the adjacent sulfur atom, as
pictured in structure 4, to §, which transforms into 2 either by
dimerizing or by combining with 3.2 This accords with the

CHaOS\/<,cr(c0). °Ha°§ ZaoNe °“°C’%—cqc0) SCH
4 3

nBu  SCH,
3 4 5

propensity of heteroatoms to bridge carbon-metal bonds,? the
facility with which structures Z(Et,N)C==Cr(CO); convert to
(Et,N)C=Cr(CO),Z (Z is Se, Te, Cl, Br, I, Sn, and Pb),% the
ready dimerizations of metal carbynes to acetylenes?’ and their
derivatives,?®?° and the instability of (alkylthio)methylene-
chromium pentacarbonyls.’® 1In this connection, note that the
metal carbene adds to the acetylene in the direction that should
be favored electronically,® that is, in the way it adds to ynamines®™
but not, seemingly,?*3! to most alkoxyacetylenes.?

The transformation may be useful in mechanistic analysis for
it is one of only two'® that appear to trap the presumed 2-
propenylidene-metal precursor of products like phenols and
indenes.'>® It may also lead to new ways to couple molecules,
for it suggests that chromium (alkyl- and arylthio)carbenes® in
general may link to give acetylenes. The relevant previous work
is ambiguous. On the one hand there is an assertion that they
do link,? while on the other a structure related to 3 gave a 1-
(alkylthio)indene instead.?3-3
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Although the occurrence of two-electron, three-center M-H=-C
bonds is now well-established for a large number of organometallic
complexes in which the C~H bonds of a bound ligand interact
with the metal center,! there is less evidence for the coordination
of free hydrocarbon C~H bonds to transition-metal species -5
These weak interactions are thought to be important in C-H
activation.5® The most direct evidence for alkane complexes came
from the early work of Perutz and Turner? on M(CO); fragments
bound to alkanes in low-temperature matrices. Alkane complexes
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