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may be that a major contribution to the solvolysis of the hy-
droxy intermediate comes from the higher dielectric constant
of the aqueous medium.

Regardless of such mechanistic details, the easy and ste-
reoselective closure of the open aldehydolactone 6 leads to a
considerable conceptual simplification in the construction of
gibberellic acid.!?
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A Simple, Stereospecific Synthesis of the
Skeleton of the Lycorine Alkaloids

Sir:
We report here a particularly direct route to the galanthan

(e-lycorane) system which forms the basic skeleton of lycorine
(1), the most prevalent of the Amaryllidaceae alkaloids.!:2
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The position of the double bond in lycorine immediately
suggests a construction based on a [4 + 2] cycloaddition such
as a — b, but the normal endo course of such a cycloaddition
would lead to the incorrect cis relationship of the hydrogen at

Ciivand C, a problem which had been encountered previ-
ously in intramolecular approaches to 1 from this labora-
tory.?

The situation is entirely changed, however, if a connection
between the A and B fragments is established via an amide
link, thus making the cycloaddition intramolecular.4 In such
a case, the constraints imposed by the planarity of the amide
system are such that only the exo transition state may rea-
sonably be expected (cf. ¢ — d). We describe here the reali-
zation of such a scheme.

l X
@dgj Ted

|
0
C

The requisite acid 2, mp 160-163 °C,’ readily prepared in
90-95% yield from lactone 37 (addition of 3 and 1.2 equiv of
HMPA to 1.2 equiv of LiN(SiMej3), in THF at =78 °C) could
be efficiently coupled with 3-pyrrolidinol® (1 equiv of 2, 1.2
equiv of Ph3P and 5 equiv of CClsin MeCN,® 2 h; then, after
cooling to 0 °C, treatment with 2 equiv of 3-pyrrolidinol, 0-25
°C, 1 h; 93%) to yield 4a. Oxidation of 4a (addition of 4 equiv

codifecoliveda

3 R=H,OH

R=0

[y

of pyridine-SO; complex in Me,SO!° and 10 equiv of trieth-
ylamine in Me,SO, followed by quenching after 15 min with
~20 equiv of acetic acid) afforded (79% yield) the keto amide
4b, which was further elaborated to 5a either (57% yield) by
Emmons-Horner reaction (1.2 equiv each of (EtO),P(0O)-
CH,CO,;CHj and NaH in glyme, 0 °C, 3 h; then quenched
with 2 equiv of acetic acid), which led directly to the thermo-
dynamic 3,y-unsaturated ester, or (60% yield) by Wittig
olefination, followed by equilibration (3 equiv of Ph;P=
CHCO,CHj in methylene chloride, 36 h, followed, after
chromatography, by DBU in THF, 18 h). Amide 5a was

5a R=CO,CHj

5b R=CH25e©

NO,

transformed further by reduction (5.7 equiv of LiBH4, THF,
22 h) and then selenation (1.2 equiv each of o-nitrophenyl
selenocyanate and BusP!! in methylene chloride, 5 min) of the
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crude alcohol to Sb, mp 136-137 °C, in 50-55% overall yield.
Conversion of 8b into 6 could be accomplished in high yield
under carefully defined conditions (i.e., 0.176 mmol of §b in
5 mL of THF, 1 mL of MeOH, 2 mL of H,0, 5 equiv of
Nal04,!126.75 equiv of NaHCOj3, for 24 h, and then an addi-
tional 5 equiv of NalQ4-2 mL of H,O, 18 h; 94%). The triene
6 cyclized in 51% yield to a single compound 7, mp 218-220
°C at 140 °C (0.145 mmol of 6 in 600 mL of chlorobenzene,
2 mg of 3-tert-butyl-4-hydroxy-5-methylphenyl sulfide, 0.5
mL of O,N-bis(trimethylsilyl)acetamide at reflux under argon,
in ammonia-treated glassware for 24 h). At 80 MHz, the 'H
NMR spectrum in CDCl; offered little information concerning
the stereochemistry at the ring junction of the adduct. Both
the benzylic and amide methine protons were obscured by
other resonances. In benzene-dg the resonances due to H, and
Hy, were separated, allowing observation of Jyc = 12 Hz, upon
irradiation of the H, signal. This value, which is in accord with
the expected values for galanthan systems,!? establishes 7 as
the structure of the sole adduct obtained. Furthermore, hy-
drogenation of this substance (EtOAc, 5% Pd/C, 1 atm, 25 °C)
afforded the galanthan 8a, 7-oxo-a-lycorane, mp 169-171 °C,
identical in all respects (IR, NMR, mass spectral fragmen-
tation pattern, TLC, and mixture melting point) with material
prepared from an authentic sample of (£)-a-lycorane!4 (8b)

R=0
R=H,H

8¢
8b

(potassium permanganate-acetone-water, 0 °C, 20 min;!3
50-60% yield). The simplicity and potential versatility of this
route suggests that it will be valuable in the construction of a
number of lycorine alkaloids.
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Synthesis and Characterization of the Metamagnetic
1:1 1-D Phase of the Decamethylferrocenium
7,7,8,8-Tetracyano-p-quinodimethanide:
Fe[C5(CH3)sp*(TCNQ) ™

Sir:

The reaction of decamethylferrocene (DMeFc) and
7,7,8,8-tetracyano-p-quinodimethane (TCNQ) results in the
formation of several interesting substances, namely, phase I
and phase II 1:1 charge-transfer salts and a third substance
of 1:2 composition, (DMeFc)(TCNQ)».! In a previous paper
we reported the structure of the paramagnetic phase I sub-
stance, i.e., (DMeFct)(TCNQ),2-, which exists as isolated
dimers in the solid state.? Large crystals (~18 mg) of the phase
I material are isolated upon long standing from an acetonitrile
solution of DMeFc and TCNQ (1:1). Quick crystal growth
(~2 h), however, results in the reproducible formation of a
phase II polymorph of identical composition, but with an en-
hanced oxygen sensitivity. Furthermore, the phase II substance
exhibits unusual magnetic properties,’ i.e., metamagnetism.

Initially only one 1:1 substance was assumed; however, the
optical absorptions characteristic of an isolated TCNQ™
(Figure 1), which differ markedly from that predicted for the
TCNQ™ dimer* present in the dimeric phase I polymorph, and
the observation of simple Curie-like paramagnetism for large
single crystals led us to suspect a second phase. Furthermore,
in contrast to crystals of the dimeric substance, on standing in
the ambient atmosphere sublimed thin films turned red and
gave a red-yellow solution in acetonitrile (Apax ~480 nm).
These differences in reactivity again suggested the presence
of two distinct phases. Herein we report the characterization
of the metamagnetic phase II material, (DMeFct)(TCNQ™).
We also show structural evidence for the formation of
a,a-dicyano-p-toluoylcyanide anions, formed from the
solid-state reaction of (DMeF¢*){TCNQ™") and air.

The large phase I crystals are stable with respect to reaction
with oxygen presumably owing to the unreactiveness of the
tight (TCNQ),2~ dimer which is formed. A freshly sublimed
thin film of the phase I dimer exhibits an ESCA spectrum
containing a single N5 peak at 398.2 ¢V. Upon exposure to the
atmosphere for 24 h, the film had a pronounced O, peak at
532.8 €V and the Ny peak split into a double at 400.3 and
398.3 eV, These data confirmed that oxygen reacted with the
TCNQ™.. A possible reaction product consistent with the
ESCA data is the «,a-dicyano-p-toluoylcyanide anion
(DCTC™, 1), which has been previously reported to result

% &
Q/ ] Q

[

from the oxygenation of TCNQ?2~.%2 Resonance Raman
spectra taken on aged bulk crystals of the phase 11 polymorph
by using 514.5-nm radiation confirmed the presence of 1. This
radiation enhanced the DCTC~. absorptions at 1624, 1331,
1282, and 1172 em~!. Additionally using 459.9-nm radiation,
a frequency of 1392 em™! characteristic of TCNQ~ (v4) ab-
sorption was observed.5®

The green phase 1| material crystallizes as rectangular block
crystals in the monoclinic, centrosymmetric, space group,
P21/n (Can No. 14) with unit cell constants a = 10.840 (5),
b =30.999 (13),c = 8.628 (3) A: 8=99.20(3)°; Z = 4; pealed
=1.238 gcm™3 (povss = 1.238 (5) g cm~3 by flotation in cy-
clohexane-1,2-dibromoethane). The only crystal found suit-
able for X-ray studies was unfortunately kept unprotected from
the atmosphere for 18 months. Attempts to grow larger crystals
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