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the epoxide. The specificity in the case of 2!7 undoubtedly
involves the alkoxide, rather than the free alcohol, and is op-
erative in both the cis and trans series. A pertinent analogy
is seen in the work of Fried, wherein a remote hydroxyl (pre-
sumably as the alkoxide) is efficacious in directing epoxide
opening by an organoalane.!819 In the cases studied here (7
and 8), one can not clearly discern such an effect, though it
may be operative as one of several competing forces.

There emerges from our data an empirically based approach
for the construction of variations of system 4 with complete
stereospecificity and acceptable regioselectivity by utilization
of suitable organometallic equivalents of “CH;CO3H. The
feasibility of using this methodology in total synthesis contexts
is receiving continuing attention.
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B8,y-Unsaturated Diazo Ketones. A New Initiator
for Polyolefinic Cationic Cyclization

Summary: The synthetic utility of 8,y-unsaturated diazo
ketones as initiators for polyolefinic cationic cyclization is
described.

Sir: Recently, we have demonstrated that 8,y-unsaturated
diazo ketones are synthetically useful precursors of both
simple and annulated cyclopentenone derivatives when
subjected to acid-catalyzed decomposition.! We now wish to
report that such species hold considerable potential for the
initiation of polyolefinic cyclizations.? To our knowledge
unsaturated diazo ketones have not previously been employed
in this manner.?

In order to investigate this question, we selected diazo ke-
tones la—c which would not be expected to become involved
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in complex structural rearrangements. In addition, diazo ke-
tone la appeared ideally suited for our initial study since two
of the four possible tricyclic products (2a and 3) have recently
been prepared and their stereochemistry established rigor-
ously by Jeger and co-workers.4

The required diazo ketones 1a—¢ were prepared in the usual
manner (oxalyl chloride, CHyNg) from the corresponding
B,y-unsaturated acid derivatives 4a—c® readily available via
alkylation of the ethyl esters of either 2,3,3-trimethylacrylic
acid or tiglic acid with the tosylate ester of phenethyl or m-
methoxyphenethyl alcohol, employing as base the lithium
diisopropylamide-hexamethylphosphoramide complex in
THF described recently by Rathke® and Schlessinger.” Sub-
sequent hydrolyses of the resultant esters (5% aqueous NaOH,
14 h) yielded 4a5 and 4b5 as crystalline solids (mp 73.5-74.5
°C and 67-68 °C, respectively), whereas 4¢® was obtained as
a viscous oil. The overall yields based on the tosylate were
43-48%.
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After examination of a variety of Lewis acid and comple-
mentary solvent systems, it was determined that 1.1 equiva-
lent of BF3-Et50 in freshly distilled nitromethane at room
temperature for 0.5 h constituted the optimal conditions8 to
effect the desired cyclizations. In that event diazo ketone la
yielded two tricyclic products, 2a and 5a,5 accompanied by
a small amount of 6a® (31, 12, and 10% yield, respectively).?
Interestingly, when methylene chloride was employed as
solvent, a small amount (2%) of 8%10 was formed in addition
to 2a, 5a, and 6a. Similar cyclizations (BF3-Eto0/CH3NOo;
0.5 h) of 1b yielded 2b,5 6b,5 and 75 (46, 10, and ~2% yield,
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respectively) while le gave only 95 in 21% yield. Finally,
treatment of 6b under the above conditions led to its complete
recovery. The above structures were deduced from the spec-
troscopic properties, after resolution of the product mixtures
via a combination of separation techniques including VPC on
6% Carbowax 20M and HPLC on SIL-X-1 (CHCls:hexane,
3:2). Confirmation of structure 2a was obtained by comparison
of the IR and NMR spectra with those obtained originally by
Jeger.!!

Drieding molecular model studies of diazo ketones la—c
indicated that the most favorable conformation for cyclization
would lead to a cis C/D ring fusion. This result is due primarily
to the tetrahedral geometry of the a-carbon center. That in
fact the cyclization in each case proceded stereospecifically
to yield the cis-fused tricyclic ketones 2a, 2b, and 5a followed
initially from a comparison of their 220-MHz NMR spectra.
Second, ketone 5a and the previously known 2a were indi-
vidually transformed to 2b employing a demethylation—
dehydroxylation reaction sequence. To this end, cleavage!2
of the phenolic methy! esters with BBr3 led to phenols 2d5 and
5d, which were transformed to the corresponding diethyl
phosphate ester with diethyl chlorophosphate. Subsequent
reduction with excess potassium in liquid ammonia,
employing ether as a co-solvent according to the method of
Rossi and Bunnett,!3 gave in both cases a single tricyclic ke-
tone which was identical in all respects (e.g., IR, 220 MHz
NMR, and retention properties) with 2b.

A reasonable reaction pathway for the above cyclizations
involves initial complexation by BF; with the oxygen of the
diazo ketone functionality to yield intermediate 10; subse-

OBF; OBF, OBF,
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quent loss of nitrogen and cyclization then leads in the case
of 1a and 1b to a tertiary carbocation (11).14 The exact nature
of this initial cyclization is currently unknown but at least two
alternatives exist. The initial loss of nitrogen could preceed
o-bond formation, and/or the = system of the 8,y-olefinic bond
could participate directly in nitrogen loss. The resultant ter-
tiary carbocation is, in most instances, sufficiently long lived
to suffer capture by the 7 system of the aromatic ring before
the cation can be removed from the reaction coordinate by
proton loss. Support for the stepwise nature of this sequence
arises from the BFs-catalyzed decomposition of le which
yields cyclopentenone 9 as the major product. In this case the
initial cyclization leads to a less stable, short-lived secondary
carbocation (12) which rapidly losses a proton before capture
by the aromatic system can take place.

The synthetic utility of this approach to polycyclic ketones
is readily apparent when one considers alternative approaches
to such tricyclic systems. For example 2a was prepared by
Jeger in eighteen steps from dehydroabietic acid.* Studies are
continuing in our laboratory to extend the synthetic use of
acid-catalyzed decomposition of unsaturated diazo ketones.
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