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3 is the same as that of 18-OH in 1, i.e,, a.

Floceric acid 4 was obtained as needles, mp 149.5-151 °C (from
petroleum ether), CsH350, (m/z 370.287, caled 370.287 M*),
[a]?p —203° (¢ 2.3, CHCLy), IR (neat) 1680 and 1635 cm™
(a,B-unsaturated COOH). LAH reduction of the acid yielded
flocerol (3), and this establishes its structure as 4.

L

These unprecedented sesterterpenoid skeletons may biogenet-
ically be derived from a head-to-tail cyclization of 2-(Z)-gera-
nylfarnesyl pyrophosphate involving migration as shown in 7. The
biological role of these sesterterpenoids remains to be clarified.

Supplementary Material Available: Physical properties (IR,
MS, 'H and *C NMR spectra) of the compounds 1-6 and tables
of fractional coordinates, thermal parameters, bond distances, and
bond angles of compound § (42 pages). Ordering information
is given on any current masthead page.
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In an exploration of synthetic pathways to a 2-alkylidene-
cyclobutane-1,3-diy! (1) and some of its potential precursors
(Scheme I, hydrocarbons 2 and 3, diazenes 4 and 5), we have
discovered two novel rearrangements which surprisingly give the
identical product from two apparently unrelated reactions. The
observations bear on the credibility of the previously postulated>?
but so far elusive diazoethenes (e.g., 6).

We examined two alternative synthetic approaches: In Scheme
I, generation of the allenic diazo compound 7 from the p-
toluenesulfonylhydrazonate 8b followed by intramolecular 1,3-
cycloaddition of 7 would give the diazenes 4 and/or 5, which might
serve as sources of 2 and 3, or deazetation of 7 followed by
cyclization of the resulting carbene would give 2 and/or 3 directly.
In Scheme II, generation of a dimethylvinylidene equivalent 9 via
6, formed from the reaction of acetone with the diazophosphonate
10 and (a) KO-1-Bu? or (b) BuLi? followed by cycloaddition to
3,3-dimethylcyclopropene (16), would give 3. The carbenoid 9
or a closely related species also could be formed by (c) « elim-
inatior: from 1,1-dibromo-2-methylpropene (11) by treatment with
BuLi.

Pyrolysis of 8b in boiling benzene for 3 h (see Scheme I) gives
no volatile hydrocarbons but instead gives a 48% yield of 4,4-
dimethyl-6-isopropenyl-1,4-dihydropyridazine (12, Scheme III),
colorless prisms, mp 62-64 °C, from CH,Cl,/petroleum ether.
The structure of 12 is deduced from its spectroscopic properties,’
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Table I. Products from the Reactions of Dimethyl
Diazomethylphosphonate (10), Acetone, and Cyclopropenes

products, % yield®

cyclopropene allenes nitrogenous compd

N I N

16 162,162 52,008

none

7 S
1 =

328, 208

Y \'\(}\'\eE none

18

@ Method a, Scheme II.  ® Method b, Scheme II. € Isolated by
GC. ¢ Unstable. Not obtained pure but identified spectroscopi-
cally (see supplementary material) in the reaction mixture from
method c, Scheme II. € Major hydrocarbon products are 2,5-
dimethylhexa-2,3,4-triene (carbene dimer) and 1-isopropylidene-
3,4,4-trimethylspiro[2.2]pentane from method c.

its smooth reduction to the dihydro derivative 13,° and a crystal
X-ray diffraction analysis.’ In boiling CCly, the same reaction
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Scheme III

gives a 38% yield of a dimer of 12, with spectroscopic properties®
in accord with the structure 14 or, less satisfactorily, structure
15° The dimer decomposes to the monomer 12 upon gas
chromatography (GC) on an OV-101 column (injector at 250 °C,
column temperature 150 °C).”

In the reactions of Scheme II 3,3-dimethylcyclopropene (16),
1,3,3-trimethylcyclopropene (17), and 1,2,3,3-tetramethylcyclo-
propene (18) give rise to the products shown in Table I. The
two most likely pathways for allene formation are illustrated for
the product from 16: (i) addition of the a-bromoalkenyllithium
19 or the THF-derived diazo-oxonium zwitterion-20? to the cy-
clopropene followed by fragmentation or (ii) addition of a car-
benoid 9 to give an isopropylidenebicyclo[1.1.0]butane (21)
followed by a thermal decomposition analogous to the bicyclo-
{1.1.0]butane — 1,3-butadiene reaction.! Further work will be
required to establish the mechanism of this reaction.

X X
(1)
= X =
y 16
19: X = Br Y =Li

20: X =40 (CHy)y, ¥ 2 N, />='
=t X S YT

9 21

The key observation of Table I is the formation of the di-
hydropyridazine 12, the same substance obtained earlier from the
p-toluenesulfonylhydrazonate 8b (Scheme III). A plausible ra-
tionale (Scheme IV) would involve capture of the diazoethene
intermediate 6, previously postulated? to be formed in the ace-
tone—diazomethy! phosphonate reaction, to give the 1,3-addition
product 22. The latter species can intersect the pathway which
originates in the hydrazonate 8b by any of several reactions
(Scheme IV),

The present results suggest that the normally reversible 1,1-
addition of diazoalkanes®'® can be driven to completion if a suitable
trapping process (e.g., hydrogen shift) is available (see Scheme
IV, 22-24 — 12). They also provide the first example of the
dipolarophilic interception of a nitrogenous intermediate in the
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diazomethyl phosphonate—ketone—olefin reaction. The observation
that this same adduct is obtained from the phosphorus-free pre-
cursor 8b constitutes strong presumptive evidence in support of
the proposed®? free diazoethene intermediate.
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A chemical reaction carried out in a continuous flow stirred
tank reactor (CSTR) may exhibit more than one stationary state
at a particular pumping rate, provided the kinetics of the reaction
are appropriately nonlinear. Steady-state multiplicity is a phe-
nomenon of considerable intrinsic interest and is important to our
understanding of chemical dynamics in systems far removed from
equilibrium. Of the few isothermal chemical systems known to
exhibit kinetic bistability, only the acidic bromate oxidation of
cerium(III) is understood in detail.! Bistability has been recently
discovered in the iodate oxidation of arsenous acid and significant
progress has been made toward explaining the behavior in terms
of elementary chemical reactions.>* In this communication, we
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