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Zusammenfassung 
Die erste Rontgenstrukturanalyse eines 3,7-Dedydrotropon (1)-Derivates, 

namlich von 2-Diisopropylamino-3,7-dehydrotropon (4) zeigt das Ringsystem in 4 
als planaren Bicyclus mit nahezu C2,-Symmetrie. Dementsprechend enthalten 
Dehydrotropone formell zwei trans-konfigurierte Doppelbindungen in einem 
7-gliedrigen Ring; auch das 0-Atom und das N-Atom mit seinen Ligandatomen 
liegen in derselben Ebene wie die Ringatome. Die Bindung zwischen den beiden 
C-Atomen, welche die Heteroatome tragen, (C (1) and C (2)), ist wesentlich langer 
(1,56 A) als die anderen Bindungen im Ringsystem (1,37-1,46 A). Dies impliziert 
eine ‘push-pull’-n-Elektronen-Delokalisierung, in der auch das 0- und das N-Atom 
involviert sind, und macht eine ‘aromatische’ Ring-Delokalisierung weniger wahr- 
scheinlich. Im Gegensatz zu 2-(t-Butyl)-3,7-dehydrotropon (3) existiert das 2-Diiso- 
propylamino-3,7-dehydrotropon (4) im Kristall als Monomeres, was dem stabili- 
sierenden Einfluss der push-pull’-Delokalisierung zugeschrieben werden kann. 

1. Introduction. - The derivatives of 3,7-Dehydrotropone (1)3) are of interest 
because of the subtle interplay between stabilizing and destabilizing factors [I] .  
On the destabilizing side is the angle strain, which becomes evident when 1 is 
viewed as possessing two trans double bonds in a seven-membered ring (see a), 

I a 2 

‘1 In accordance with the previous literature [I-31, we prefer to use the dehydrotropone and the 
tropone nomenclature throughout this contribution, rather than the systematic nomenclature, 
which is given in footnotes 3-5. 

The systematic name for 1 is bicyclo[3.2.0]-1(7),2,4-heptratrien-6-one. 
*) Deceased, 6.9.1979. 
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a feature which is not present in the derivatives of tropone (2). On the stabilizing 
side one might consider the cyclic (4 n + 2)-~-electron delocalization (see b) or, in 
the case of the 2-dialkylamino-3,7-dehydrotropones, the linear push-pull n-electron 
delocalization (see c). Both delocalization effects should support the coplanarity of 
the atoms involved and cause some equalization of the order of certain bonds. 
These features are found in some derivatives of 2. 
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In this connection, it is of interest that 2-(t-butyl)-3,7-dehydrotropone (3)4) has 
been found to crystallize as a [4 + 21-dimer, which dissociates when dissolved, and 
that the monomer 3 in solution redimerizes thermally in a [6+4]-fashion with 
subsequent loss of carbon monoxide [2]. 2-Diisopropylamino-3,7-dehydrotropone 
(4)5), on the other hand, is thermally stable but dimerizes in trifluoroacetic acid 
solution with cleavage of the C(3), C(7)-bond [3]. 

3 
h 

4 

To confirm the unusual ring system of 3,7-dehydrotropone derivatives, the 
structure of which had previously been deduced only from spectroscopic data, and 
to ascertain whether 4 crystallizes as a monomer or - as in the case of 3 - as a 
dimer, we undertook an X-ray structure determination of 4. We were also interested 
in the structural parameters of a 3,7-dehydrotropone system for theoretical reasons 
(see also footnote 8 in [3]). 

2. X-Ray structure analysis of 2-diisopropylamino-3,7-dehydrotropone (4) .  - 
Crystals grown from an acetone solution of 4 were suitable for an X-ray single 
crystal structure analysis. The space group is monoclinic, P2,/b, with a= 13.68 (l), 
b= 14.51 (l), c= 6.687 (4) A, y = 114.3 (1)" and with four molecules per unit cell. 
A syntex diffractometer was used for the measurement of 775 reflections of which 
631 with 1>30(1) were considered observed. The program system XRAY [4] was 
used for phase determination and structure refinement. H-Atoms could be picked 
out from a difference Fourier map and were refined isotropically. The refinement 
converged to R=0.049 (R,=0.048). The final coordinates are given in the Table. 

4, 

5 ,  

The systematic name for 3 is 7-(t-butyl)bicyclo[3.2.0]- 1(7),2,4-heptatrien-6-one. 
The systematic name for 4 is 7-diisopropylaminobicyclo[3.2.0]-1(7),2,4-heptatrien-6-one. Note that 
our numbering of C-atoms in 4 does not correspond to the systematic name. 
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Fig. 1. Selected bond lengths and angles of 2-diisopropylamino-3,7-dehydrotropone (4) (The upper limits 
of the estimated standard deviations are 0.01 A for the distances and 1" for the angles) 

No uncommon values for the anisotropic temperature factors were observed. 
Selected bond distances and angles are given in Figure I and a stereoscopic drawing 
of the molecule is shown in Figure 2. 

The standard deviation of the atoms from the least-squares plane of the ring 
atoms C( l )  through C(7), the heteroatoms 0 and N, and C(8) and C(9), bonded 
to N, is only 0.016 A, which means that the 3,7-dehydrotropone ring system, 
including its ligand atoms, is very nearly planar. 

3. Discussion. - The results of the X-ray analysis confirm the structure of the 
3,7-dehydrotropone ring system in 4, with C(3) and C(7) in bonding distance 
(1.44 A) and all ring C-atoms trigonal and planar in a five- and a four-membered 

v 
Fig. 2. Stereoscopic drawings of 2-diisopropylamino-3,7-dehydrotropone (4) (ORTEP 11, [ 5 ] )  
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Table. 

H~LVETICACHIM~CA ACTA- Vo1.65, Fasc.3 (1982)-Nr.98 

Positional parameters of ihe atoms of 2-diisopropylamino-3,7-dehydrotropone (4) in fractions of 
cell edges (The standard deviations, given in parentheses, refer to the last significant digit) 

Atom X Y Z 

ring, thereby exhibiting two formally trans-configurated double bonds in the 
seven-membered ring. 

Since the ring C-atoms (C(1) to C(7)), the two heteroatoms (0 and N) and 
the two C-atoms attached to the N-atom (C(8) and C(9)) form an essentially co- 
planar arrangement there must be considerable z-electron delocalization involving 
the extra electron pair of N-atom. The fact that the C,C-bonds and C,C,C-bond- 
angles are equalized in such a way that a C2-axis passing through C(5) is closely 
approximated by the ring system (just a slight deviation is seen in the four-mem- 
bered ring) shows that the n-electron delocalization involves the entire system and 
that the two heteroatoms exert only a slightly different influence. These effects of 
the n-electron delocalization in 4 are similar to - and even somewhat more 
pronounced than - those in tropone (2) [6], 2-chlorotropone (5) 171, 3-azidotropone 
(6) [8] and tropolone (7) [9]. 

The C(l),C(2)-bond in 4 is particularly long, of the order of a single bond 
(1.56 A). This suggests a push-pull n-electron delocalization involving the two 
heteroatoms and only a weak contribution (if at all) of the cyclic (4n+2)-n-electron 
delocalization. A similar, but smaller, lengthening of the corresponding bond 
occurs in 5 (1.48 A) [7] and 7 (1.45 A) [9]. 
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The X-ray results show that 4 crystallizes as the monomer. Evidently, the 
2-dialkylamino-group (in 4) is able to stabilize the 3,7-dehydrotropone system more 
effectively than a 2-(t-butyl)-group (in 3) [2]. This lends support to the postulated 
importance of the push-pull delocalization in 4. 
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