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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

O
1. LiAlH4
2. H,0 OO
CH.
q 3
(3)
Csﬂ’w-cx =CH-CHO/POCl,
2. H,o oH®
cio® H ©C6H5 o
CH3 1. 0 C
. e aoi0n "NH HCIOs
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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4,6,8-trimethylazulene and 4-diethylamino-3-penten-2-one af-
forded 3,5,8,10-tetramethylaceheptylene in a synthesis analogous
to that of (2) [2). This aceheptylene derivative reacts preferenti-
ally with substitution in positions 4 and 6 on treatment with 3-N-
methylanilinoacrolein/POCl3; 3-(3,5,8,10-tetramethylaceheptyl-
en-1-yDacrolein is formed only as a by-product (25%).

Synthesis of Amino Acids from
N, N-Bis(trimethylsilyl)glycine Esters!!]

By K. Riihlmann and G. Kuhrt(*1

During our work on N,N-bis(trimethylsilyl)amines (21 we have
found a very convenient and general synthesis of amino acids.
N, N-Bis(trimethylsilyl)glycine esters (1) are first converted
into the sodio derivatives (2} (not isolated) by means of Na
bis(trimethylsilyl)Jamide or another base. The compounds
(2} can undergo nucleophilic substitution or addition. The

L0 , 0 .0
CH,-CZ +NaNR; CH:=CZ
OR T ' OR Na®
~HNR,

(CH3)3Si‘N'Si(CH3)3 (CH3)3Si'N‘Si(CH3)3

(la), R = CpH;
(Ib), R = Si(CH3)3

R! = H, Si{CH3)s (2a), R = C,H;

(2b), R = Si(CHa)s

C-substitution products (3) are obtained on reaction with
alkyl halides, and O-substitution products (4) on reaction
with trimethylsilyl chloride (see Table 1).

_0
Rr2-CH-CZ
NaX + OR (3)
(CHs)3Si~N-Si{CHs)s
(2) + RZX
OR?
CH=C{
NaX + OR (4)

(CH;3)3Si-N-Si(CHas)s

All the Si—O and Si—N bonds in compounds (3) and (4) are
rapidly and completely cleaved by dilute aqueous or ethereal
HCI. Thus ethyl amino-ester hydrochlorides are obtained
from (3a)—(3d), glycine ethyl ester hydrochloride from (4a/,
and glycine from (4b).
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Table 1. Ethyl N,N-bis(trimethylsilyl)amino esters (3} and
N,N-bis(trimethylsilyl)aminoketene acetals (4).

B.p. - Yield
Cpd. | R R X ocitorn | ™ %%
(3a) | C:Hs CH; 1 | tio/111 1.4422 | 55
(3b) | C2Hs C:H;s I | 115—117/12 | 1.4460| 65
(3¢) | C:Hs CsHs—CH,; Br| 179—-181/10 | 1.49521 70
(3d) | C:Hs (CH3),HSi—CH, |1 | 133—134/10 | 1.4518 | 52
(4a) | C;Hs (CH3)38i Ci| 118/9 1.4430 | 77
(4b) | (CH3)3Si| (CH31)3Si Cl| 122—-126/10 | 1.4397 | 67

On treatment with aldehydes, (la) loses hexamethyldisilox-
ane to afford imines, and (2a) gives salts of ethyl x-amino
esters which can be converted into N,N,O-tris(trimethylsilyl)
derivatives by trimethylsilyl chloride. As an example we

OSi{CHgs)z
1. C(H,CHO O
(28) ———— CgHy,-C-CH-C7
2. (CH}1SiCl l \OCsz
H N[Si(CHjs)s],

(3)

report the reaction with benzaldehyde yielding 3-phenyl-
N,N,O-tris(trimethylsilyl)serine ethy! ester (5}, b.p. 115°C/
0.5 torr, n¥ = 1.4703. This product, which is accessible in
good yield, is hydrolyzed by dilute HCI to phenylserine ethy!
ester hydrochloride, m.p. 170°C31,

N,N-Bis( trimethylsilyl)glycine ester (1):
Glycine ethyl ester or glycine is heated with an excess of
(trimethylsily)diethylamine in the presence of a catalytic
amount of (NH)2SO4 at ca. 120 °C until no more diethyl-
amine distils off. For purification the residue is distilled in a
vacuum. (/aj, b.p. 100 °C/10 torr, n¥ = 1.4369, is formed in
75 9% yield from glycine ethyl ester, and (15, b.p. 106—108 °C/
10 torr, n¥ = 1.4341, in 90 % yield from glycine.

Ethyl N,N-bis(trimethylsilyl)amino esters (3):
0.055 mole of Na bis(trimethylsilyl)amide in 100 ml of ether
is added to 0.05 mole of (la) in 50 m] of ether at —10° to 0 °C
with stirring and the mixture is kept at room temperature for
a short time. 0.05 mole of R2X is then added dropwise and
the whole is heated at the b.p. for 10—135 h, then filtered and
distilled. (4a) is formed under analogous conditions; the
synthesis of (4b) is carried out at —60 °C.

Received: April 16, 1968. Revised: July 25, 1968 [Z 834 1E}
German version: Angew. Chem. 80, 797 (1968)
[*] Prof. Dr. K. Rithimann and Dipl.-Chem. G. Kuhrt
Sektion Chemie der Humboldt-Universitdt zu Berlin
DDR-104 Berlin 4, Hessische Str. 1—2 (Germany)
[1] Part 30 of The Si—N Bond. — Part 29: K.-D. Kaufmann,
H. Bormann, K. Rihlmann, G. Engelhardt, and H. Kriegsmann,
Chem. Ber. 101, 984 (1968).
[2]1 J. Hils, V. Hagen, H. Ludwig, and K. Riihimann, Chem. Ber.
99, 776 (1966).
[3} C.Tanaka and N. Saito, J. pharmac. Soc. Japan (Yakugaku
Zasshi) 82, 136 (1962).

Quinodimethanes from 1,2-Diaryl-3-ethoxycyclo-
propenylium Ions

By K. Eiglmeier and Th. Eicher*]

1,2-Diaryl-3-ethoxycyclopropenylium salts (7)1l (X = BFy)
react with arylmalononitriles (2) in the presence of a base,
preferably N-ethyldiisopropylamine (Hiinig base), with
formation of 1:1-adducts (3).

The 3-ethoxy-1-cyclopropene structure of the adducts follows
unambiguously from the IR spectra (cyclopropene bands (2]
at ca. 1800 cm™1) and the NMR spectra [CH;, quadruplet of an
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