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The molecular structure of tropalone and some of its derivatives has been described by seveml 

authors (1-B) bath in the crystal and vapar phases, and a planar heptagon has been concluded for the 

tmpolone ring in all cases. Furthermore, the detailed study (9) revealed the absence of band fixation 

in tropolone. However, by increasing the number of substitusnts on tropolone ring, the resulting intm- 

molecular repulsion between them may cause the deformation an&x bond fixation in the ring. In or&r 

to see the possibility and also, if it is the case, to understand the way a molecule minimizes the stmin, 

we have commenced an X-ray crystallogmphic investiwtion on one of the most heavily substituted tropolone, 

3,5,7+ibmmohinokitiol. I P 

3,5,7-Tribmmohinokitiol (I), C,gH903Br3 (p), m. p. 9&9T”, 

crystallized from methanol, belongs to the triclinic system, the Br 

I+ 

\ /H 

space group Pi, with two molecules in a unit cell of dimensions, 

a=&48 & M.63 & c=9.98 & a=94.5O, $=105.9O, r =93. lo. 
Br 

I 

Three-dimensianal intensity data for OkPG3kfi and hOP+59 reflections were collected from the equi- 

inclination Weissenberg photagmphs taken with Cu Ka mdiatian, and intensities were estimated by visual 

comparisan with the calibmted intensity scale. A tatal of 2684 independent structure fvrctors were 

evaluated for this analysis. The Patterson synthesis and two cycles of calculation of Fourier synthesis 

with the use of the heavy atom method revealed the whole structure. The final R-factor after block- 
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diagonal matrix least squares refinement was 0.09. The standard deviations of positional parameters 

averaged 0.0011 A for Br, 0.0075 A for 0 and 0.0083 A for C. 

The molecular structure viewed along the b axis is shown in Fig. 1 with the interatomic distances. 

Two types of CC bonds with different bond lengths appear alternatively as in the case of tropone 

derivatives (10). Avemge value for the shorter bonds (C2C3, C4C5, C6-C7) is 1.353 & slightly 

longer than the normal C=C bond distances, and that for the longer bonds (ClC2, C3C4, C5C6and 

2 2 
C7Cl) is 1.443 & which is in between sp -sp (11) (1.466 &) and benzenoid bond lengths (12) (1.392 4. 

Two C-O bond lengths also differ each other. All of these observations revealed a sizrrble bond fixation 

in the molecule. 

Thus, though designated conventionally as 4-isapropyl-3,5,7-tribromotropolone, the compound actually 

exists as 2_hydroxy+isopropyl-3,5,7_tribromotropone in the crystal I ine state. The interatomic distances 

between the adjacent substituenk are much shorter than the sums of respective van der Walls mdii. The 

substituents on the heptagon therefore suffer considemble steric deformation. 

Bond angles shown in Fig. 2 also revealed the angular deformation. Interior angles of the seven- 

membered ring vary from 121° to 131’. At Co where ik substituent isopropyl group is held between 

two bromine atoms, the interior angle is the smallest. Bending the bond of substituents is also observed. 

Of the two external angles associated with each substituent, the one facing to the larger substituent at 

adjacent carbon has always larger values. 

As average value (127.34 for the interior angle is slightly smaller than that in a regular heptagon, 

a bent seven-membered ring being implied, the planarity of the molecule was therefore calculated, and 

the result is shown in Fig. 3. Clearly, the tropolone ring is in a twisted boat formj C2, C3, Co and 

C7 lie approximately in a plane forming the bottom part, while C3, C4, C5 and C6 are in another plane 

constructing the stem part. The angle between these two planes is 18.8” and that between the bottom 

plane and the bow part (C,, Cl and C7) of this boat is 19.2’. This is the first instance of a boat form 

of tropolane ring being detected, although similar deformation has been observed in tropones (13). Out 

of plane deformation of substituents was also observed: The isopropyl group at Co and the bromine atom at 

C7 are off the plane C5C6C7-C1, the C8 down (4.129 A) and Br7 up (0.305 A, making the internal 

rotation angle of 10”. The plane 02-C2-C3-Br3 makes en angle of 5.0° with the plane C1-C2-C3-C4. 
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Fig. I. Molecular geometry of I viewed along the h axis with interatomic distances (4. 
Standard deviations: 0.01 8, for all distances. 

Fig. 2. Molecular geometry of I viewed along theh axis with the bond angles (0). 
Standard deviations: < lo for all angles. 

Fig. 3. The side view of I. 
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The reason for the out of plane displacement of Br3 is not clear, but that for 02 might be due to the 

intmmolecular hydrogen bonding with 0,. This view is supported by the facts that 0, is also bent from 

the bow plane toward 02, and that there is no intermolecular hydrogen bonding in the crystalline state. 

The present investigation clearly indicates that the compound I is &farmed in a mther complicated way 

in order to minimize the steric strain exist between the substituents, and, as the result, the heptagon is 

distorted and double bonds are fixed probably at the expense of some of resonance energy of the trapalone 

ring system. 
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