rotary evaporator. 100 ml of water was added to the residue,
the solution was extracted with 400 ml of ether, and the ex-
tract was dried over magnesium sulfate. Small quantities of
2-(diphenylhydroxymethyl)-4,5,5-triphenyloxazoline crystal-
lized out on standing, and this was filtered off. Removal of
the ether under vacuum left 13.3 g of residue. 3.5 g of this
was chromatographed on 300 g of silica gel. 2.5 g (74 %) of
1,1,2-triphenylethylene could be eluted with chloroform.

a-Methylstyrene:

Starting from methyl isocyanide and butyllithium, 50 mmole
of isocyano-methyllithium was prepared at ~70 °C (analog-
ously to the above procedure). To the suspension was added
with stirring at —70 °C 6.0 g (50 mmole) of acetophenone.
The mixture was refluxed (under nitrogen) for 40 hours and
subsequently poured into 600 m] of water. The olefin was
extracted five times with 100-ml portions of pentane and
dried over magnesium sulfate. The usual workup yielded
3.8 g of a-methylstyrene with b.p. 60—61 °C/18 torr.
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Structure of Nitroso- and Nitro-dimethylamine
By P. Rademacher'®), R. Stalevik **}, and W. Littke*]

Dedicated to Professor H. Brockmann on the occasion of his
65th birthday

Continuing our systematic study of donor-acceptor mole-
cules D—A, we have determined the structure of mole-
cules of medium size containing an electron donor D
linked directly to an electron acceptor A; we have used
electron diffraction, IR, Raman, and NMR measurements
as well as quantum-mechanical calculations. The structure
recently published!) for dimethylnitrosoaminecopper(in)
chloride (CH3); N—NOCuCl; induced us to report our results
for the molecular geometry of nitrosodimethylamine (1) and
nitrodimethylamine (2).

H;C’ o] HiC’ [¢)
AN AN v
N~ NN (2)
/ AN
HiC” HiC"” o
Symmetry Cs Cay
Bond lengths (A):
N-O 1.235(2) 1.223 (2)
N—N 1.344 (2) 1.382 (3)
C-—-N 1.461 (2) 1.460 (3)
C—H 1.129 (3) 1.121 (5)
Bond angles (°):
N—-N—-O 113.6 (2) 114.8 (7)
O—-N—-O 130.4 (1.3
C'—N—N 120.3 (3) 116.2 (3)
C”"—N—N 116.4 (3) 116.2 (3)
N—-C—H 109.6 (8) 101.9 (1.9)
806

Electron diffraction of (1) and (2) was measured in the
usual way (2. The molecular parameters (bond distances,
angles, root mean squares of the vibrational amplitudes,
shrinkage parameters) were determined from the scattering
intensity curves by the method of least squares. No significant
deviation from a planar skeleton was indicated for either
molecule; and this finding was supported by quantum-
chemical calculations and spectroscopic measurementsf3l.
The following results (standard deviations in parentheses)
were obtained for the molecular geometries:

In a comparison of the structural data for gaseous (/) with
those for the molecule bound in the CuCl, complex (3) il
it is remarkable that both have the same C—N bond length,
but that the N—N and the N—O bonds of the ligand in the
complex are appreciably shorter (by 0.08 and 0.02 A, respec-
tively) while the N—N-—-O and the C'—~N—N angles are larger
(by about 4 °). The greatest shortening from the free molecule
(1) to (3) occurs with the N—N bond length, which indicates
an electronic influence of the type

HiC 0O H;C (ol
AN 7 +
N-N
Ve
H3C H;C

in which the influence of the dimethylamino group on the
nitroso group strengthens the complex bonding in the sense
that the ligand becomes more firmly attached to the central
atom. The compound (/) differs sharply from azomethane
in this respect, since the molecular dimensions of azomethane
are the same in the gaseous state(4] as when a ligand in the
CuCl, complex {51,

The difference in the N-—-N distances for (I} and (2)
(0.04 A) can be interpreted as showing that the dimethyl-
amino group is a stronger electron acceptor than the nitro
group.

A detailed report of the electron diffraction study will appear
elsewhere shortly [61.
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A Simple Synthesis of Substituted Fulvenes from
6-Fulvenyl p-Toluenesulfonates

By K. Hafner, W. Bauer, and G. Schulz*]

6-Dimethylaminofulvene[!! and its derivatives are useful
starting materials for the preparation of non-benzenoid,
cyclic, conjugated m-electron systemsi2l. In the treatment of
6-fulvenyl p-toluenesulfonates with nucleophilic reagents we
have found a simple process for the introduction of functional
groups at the 6-position of the fulvenoid system.

While reaction of sodium formylpentadienide (/)31 with
the Vilsmeier complex from dimethylformamide and dimethyl
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sulfate 4 or with carbon dioxide affords 6-dimethylamino-
fulvene-2-carbaldehyde or 6-hydroxyfulvene-2-carboxylic acid,
respectively, by C-acylation, we observed formation of O-
acylation productsis} in the reaction with acyl halides. p-
Toluenesulfonyl chloride and (/) in ether at —5°C give

Na®
S
O,
M
O~
H
I TsCl ,H
-~ NaCl ©=C\
O-Ts
O
7 (2)
ct
Na@
(1)

6-fulvenyl p-toluenesulfonate (2} [yield 60 %; yellow needles
(from ether), decomp. 4748 °C; UV spectrum (n-hexane),
Amax = 226 nm (log = = 4.11), 261 (4.34), 358 (2.51); NMR
spectrum (CCly), v = 2.25 2H), d,t = 2.70(3H), d,r = 3.80
(4H), m, v = 7.64 (3H), s).

Analogously sodium 1-formylindenide and potassium 9-
formylfiuorenide (6] afford, respectively, 1-indenylidenemethyl
p-toluenesulfonate (benzofulvenyl p-toluenesulfonate) [yield
63 %; pale yellow leaflets (from ethanol), m.p. 97-99 °C; UV
spectrum (n-hexane), Amax = 227 nm (log € = 4.53), 305
(3.82), 314 (3.90), 326 (4.79); NMR spectrum (CDCl3), T =
2.75 (11H), m, v = 7.67 (3H), s] and 9-fluorenylidenemethyl
p-toluenesulfonate (dibenzofulvenyl p-toluenesulfonate) [yield
509%; pale yellow crystals (from ethanol), m.p. 103—105°C;
UV spectrum (n-hexane), Amax = 223 nm (log € = 4.69), 228
(4.71), 247 (4.47), 257 (4.72), 274 (4.18), 283 (4.19), 300 (4.12),
313 (4.15); NMR spectrum (CDCl3), v = 2.4 (13H), m, T =
7.65 3H), si71].

6-Fulvenyl p-toluenesulfonate (2) reacts with secondary
amines, alkoxides, carbanions, or sodium azide below 0°C
with C—O fission, presumably involving an addition-elimina-
tion mechanism, yielding the fulvenes (3)—(8) that are
substituted at C-6.

+MX
s>
—MOTs

Benzo and dibenzo derivatives of (2) react with nucleophilic
reagents analogously to the parent compound. 1-Indenyliden-
emethyl p-toluenesulfonate and sodium azide in agqueous
methanol, acetonitrile, or acetone affords 1-indenylidenemeth-
yl azide (azidobenzofulvene) [yield 21 9; pale yellow needles
(from light petroleum), m.p. 76—78 °C (decomp.); UV spec-
trum (r-hexane), Amax = 236 nm (log € = 3.97), 274 (4.40),
283 (4.49), 333 (4.25), 346 (4.12)]; and 9-fluorenylidenemethyl
p-toluenesulfonate affords the corresponding azide (azidodi-
benzofulvene) (91 [yield 57%; yellow needles (from light pe-
troleum), m.p. 88—90 °C (decomp.); UV spectrum (#-hexane),
Amax = 227 nm (log £ =4.55), 233 (4.60), 246 (4.43),253(4.47),
263 (4.59), 280 (3.99), 290 (4.14), 302 (4.22), 325 (4.41), 337
(4.36)].

6-Fulvenyl p-toluenesulfonate (2):

A solution of p-toluenesulfonyl chloride (16 g) in ether
(150 ml) is added dropwise to a suspension of sodium formyi-
cyclopentadienide (1) (11.6g) in ether (100 ml) at —-5°C
with exclusion of oxygen and moisture. After 5 h the insolu-
ble residue is filtered off under nitrogen, and the red ethereal
solution is washed with water and dried over previously
ignited Na;SOy4. The solvent is removed under nitrogen at
reduced pressure and the red, oily residue is then chromato-
graphed on ALO3z (neutral, activity grade III) with ether,
whereupon a yellow zone can be eluted. The eluate is concen-
trated under nitrogen and cooled to —50 °C. Compound (2)
(15 g, 60%;) is obtained as yellow needles that are sensitive to
heat and to autoxidation and that decompose at 47—48 °C.

6-Fulvenyl azide (8):

A solution of sodium azide (6.5 g) in water (30 mi) is added
to a solution of 6-fulvenyl p-toluenesuifonate (2) (12.8 g) in
methanol (120 ml) at 0°C, and the mixture is stirred for 4 h
at —5°C. After addition of water, the mixture is extracted
with ether. The ether is removed under nitrogen at reduced
pressure and the red, oily residue is chromatographed on
Al,Oj3 (neutral, activity grade III) with light petroleum (40 to
60 °C). A red oil is obtained that affords 6-sulvenyl azide (8)
(3 g, 50%), as a yellow-red compound that is crystalline up
to about —40 °C, on condensation in a low-temperature trap.
(8) decomposes at room temperature and is characterized
by its photolabile nature and by its sensitivity to air.
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Yield M.p. (°C) NMR
Compound | Metal | X =0 Bop. (°Cjtorr) (}Imax (am) @
og &)
(3) K {C¢Hs)CH3N 51 65—66 336 (4.59) 2.45—-2.9 (6H),
m; 3.27-2.73
(4 H), m;
6.383 (3 H),s
(4) K (CeHs)N 39 95—96 301 (4.09) 2.4—2.98(11H)
351 (4.48) m; 3.6—4.02
(3H), m; 5.0
(H), m
(5 K 1-Carbazolyl | 28 99101 236 (4.69) 1.9-2.92 (9H),
286 (4.17) m; 3.4—3.72
371 (4.37) (4H), m
(6) K (CH;);CO 20 60/10-3 280 (4.32) 3.0 (1H),s;
284 (4.32) 3.48—4.04
349 (2.68) (4H), m;
8.6 9H), s
(7) 18} Li CeHs
(8) Na N3 50 ca. —40 296 (4.44) 3.4 (1H), s;
3.5—4.0
(4H), m
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Azuleno|8,8a,1,2-def Theptalene
By K. Hafner, G. Hafner-Schneider, and F. Bauer*]

Methyl derivatives of the still unknown hydrocarbon (la)
azuleno[8,8a,1,2-def Jheptalene (dicyclohept[cd-ijlazulene) can
be prepared by a simple process that has already repeatedly
proved its value for preparation of polycyclic condensed

R]
@ (la)y R' = R?=R3=H
- R? (b, R' = CHy, R®= R® = H
X Q (lc), R' = R%= R® = CH,
R3

non-benzenoid systems (1. 11-Methylazuleno[8,8a,1,2-def -
heptalene (Ib) is accessible from 3,5-dimethylaceheptylene
(2)121 by base-catalyzed intramolecular cyclization of the
aldimmonium perchlorate (5). The salt (5) cannot be
prepared from (2) by the Vilsmeier reaction with 3-(N-methyl-
anilino)acrolein and POCI;3[3], since (2) is preferentially
substituted in the 1- and 4- or 9-, and 6- or 7-positions by
electrophiles. It can, however, be obtained by way of 7,10-
dihydro-3,5-dimethylaceheptylene (3), which is formed in

HH 5 CH;
e

1. LiAlH4
2. H,0
CH.
a 3
(3)
H
. o ’)H:H ~CH-CHO/POCL,
2.}{,0 oH®
CeH
ciof n @Fss o
\
— CH;s C
Lo L%
2.C° "NH HC104
{5) CHj CH H H CHa
ic,ﬂ,o@ (4)
(1b)
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65—-70% yield on partial reduction of (2) by LiAlH4 in
boiling tetrahydrofuran {dark blue crystals of m.p. 74—76 °C
(from light petroleum}) [41].

As a derivative of azulene, compound (3) is substituted ex-
clusively at C-2 by electrophilic reagents. On reaction with
3-(N-methylanilino)acrolein and POCI; in tetrahydro-
furan and subsequent alkaline hydrolysis, (3) affords the
propenal (4) [yield, 819%; dark green needles of m.p. 150 to
151 °C (from ethyl acetate) (51}, dehydrogenation of which by
chloranil in boiling benzene gives 3-(3,5-dimethyl-2-ace-
heptylenylacrolein [yield, 68%; reddish-brown needles
of m.p. 109—110°C (from ethyl acetate) [5}]. Treatment with
N-methylaniline and 70 % perchloric acid in tetrahydrofuran
leads to a 989 yield of the aldimmonium perchlorate (5)
(black crystals, decomp. > 230 °C), which in the presence of
sodium ethoxide in boiling ethanol condense to the thermally
stable hydrocarbon (/6) [yield 79%; dark green needles of
m.p. 115—116°C (from light petroleum); trinitrobenzene
adduct, black needles of m.p. 182—184 °C (from ethanol)].

Elemental analysis, molecular-weight determination, and
UV and NMR spectra prove the constitution of (75).

The banded electronic spectrum of (/b) in n-hexane shows
absorption maxima at 233 nm (log & = 4.40), 276 (4.53), 299
(4.88), 337 (3.88), 398 (3.67), 507 (sh) (2.44), 539 (2.27), 583
(2.24), 638 (2.10), 930 (1.64), 1075 (1.74), 1275 (1.72), and
1630 (1.40). The unusually long-wave absorption of this 18 n-
electron system accords satisfactorily with the result of an
SCF calculation6l. In the NMR spectrum of (Ib) in CS,
the proton signals are at notably high field: as well as the
singlet of the five-ring proton HS at © = 5.42, there is the
ABCD spectrum of the eight protons of the two unsubstituted
seven-rings (H1—H4, H6—HY) at T = 5.46, 6.31, 6.04, and 7.12;
a broadened singlet at v = 8.02 is to be ascribed to the two
equivalent protons H10 and H12, and a triplet at v = 9.68
(aliylic coupling with H1® and H!2; J = 0.6 Hz) to the methyl
protons. The positions of the signals indicate a strong para-
magnetic ring current in the three seven-membered rings and
a weak diamagnetic ring current in the five-membered ring [71.

Compound (1b) is strongly basic. The reversible protonation,
occurring even in 2N H,SO4, leads to the reddish-violet
conjugated acid (6) [UV spectrum of (I/b) in CH,Cly/

CF3COOH: Mpax = 326 nm (log & = 4.71) 402 (3.92), 423
(3.91), 551 (4.05), 645 (3.05), and 715 (2.52)], which is form-
ally a combination of the azulene with the heptalenium
cation 81, The NMR spectrum of (6) [H!—H9, 2 multiplets
centered at v =1.62 (TH) and v = 0.90 (2H); H!2, broad
singlet at T = 2.66; CHj (in position 10), singlet at v = 6.12;
CH3s, doublet at T = 7.32 (allylic coupling with H12, J=
1.2 Hz] confirms the protonation at position 10 (= 12), as
does the SCF calculation!6l for (1b) according to which
these positions have the highest electron density.

2,4,11-Trimethylazuleno{8,8a,1,2-def Jheptalene (/c) can be
prepared analogously to (14) from 3,5,8,10-tetramethyl-
aceheptylene 91 [yield, 7%;; dark green cuboids of m.p. 106 to
107 °C (from light petroleum); trinitrobenzene adduct, black
needles, decomp. > 190°C (from ethanol)] by intramolec-
ular cyclization of the aldimmonium perchlorate correspond-
ing to (5) (yield, 979, bluish-black crystals of m.p. 200 to
202 °C). This product (Ic) has the same chemical and physi-
cal properties as hydrocarbon (1b).
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