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Since the non-beneenold aromatlo oompounde with seven-membered ring were 

synthesized. the stx%Oturt of its prlnolpal member, troPolOne(I), hae been 

a 

0 studied by several phyelco-ohemlaioal methods (1.2.3). 

\ 

The crystal etruoture analyses have been oarrled out 

/ OH 
for lts hydrochloride (4). eodlum salt (5) and metal 

oomplexea such as ouprlo tropolone (6) and ferrlo 

I trOPOlOne (7). but for tropolone Itself there was on4 

unpublished two-dlmenalona~ work so far (8). In OonneOtlon wlth the reoent 

study on a reevaluation of aromatlo oharaoter of tropolone (9) and from our 

general interests to the non-benzenold aromatlo oompounds, the present three- 

dImensIonal ana4sls was undertaken In Order to reveal the detailed atructwe 

of tropolone Itself. 

Crystals of tropolone are monoollnlc, wlth four molecules in a unit oell 

of the dlmenrlons a = 7.15. b = 12.19, c P 7.11 fi and B - 99.0’; the spaoe 

group 16 P2l/O. The 1nteneltJr data were recorded on multiple-fllr equl- 

lnollnatlon Weiesenberg photographs ualng Cuba radiation end measured vleually. 

The 1214 lndependent refleotlons were obtained. The structure was solved 

by the symbollo addition method (10) and poaltlonal end anleotroplc thermal 

parameters of non-hydrogen atoms were refined by the least-squares method. 

At this stage the dlaorepanoy faotor was 0.12 for the observed refleotlons. 

The crystal struOture ProJeoted down the o axla Is shown in the Figure 

together with the dletanoes end angles. Eetlmated standard devlatlone are 
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0.008 % for lengths and 0.5' for angles. The molecule is almost planar, 

and the intermoleoular hydrogen bonds join adjaoent moleoules together as 

dirers. The possibil$ty of dimer fonnatlon nas suggested by the two- 
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dimensional X-ray uork and by Infrared study (1). and the present work oonfirns 

i?his suggestion. 

The carbon-oarbon bond lengths, apart from the C(l)-C(2) bond, shor no 

apparent bond alternation as reported for some tropone derivatives (11.12.13). 

The average value is 1.407 1, which agrees ulth the standard aromatle value of 

1.392 % (14). The C(l)-C(2) bond length of 1.452 i is slgnifioantlp longer 

than the other C-C lengths as reported In sodium tropolonate (5) and ferrlo 

tropolone (7), but the differenoe between the C(l)-C(2) and the other C-C 

lengths iS Smaller in trOpOlOn8 its8lf than in the d8rivativ88 mentioned above. 

On th8 othsr hand, in tropolone hydrochloride (4) no suoh long C(l)-C(2) Is 

observed, and it has been SUgg8st8d that a net posltlve charge would distribute 

yer the Who18 ring. Significant difference batreen the two C-O bond 18n&hs 

shows that th8 hydrogsn atom is bondad to O(2) rather than O(1). This is 

supported by the 0 ***O-C angles shown in the Figure. Both values of 

C(l)-Q(1) length, 1.268 &and C(7)-C(l)-C(2) angle, 126.3,' are greater than 

th8 

The 

but 

oorresponding values- In any tropons derivatives so far reported (11.12.13). 

present r8SUlt SUgg8StS that tropolone would not merely b8 2-hydroxytropone, 

roul,d be more stabilized by the oontrlbution of 6n-electron system. 

Th8,possibility of eristenoe of disordsr In the crystal paokking seems to 

be unlikely. ooneidering the normal thermal parameters which 8how no marked 

anleqtropy, a sat$afaotoxy R v+ue and the hydrogen bonding scheme. 

mth8r refinements are in progress, and a detailed aocount of this uork 

will be published In tha naar future. 

The authors wish to express their deep thanks to Professor T. No208 for 

continuing interest and 8nCOIWag8m8nt and t0 mOf888Or X. OSaki for Supplying 

th8 tWOdimSnSiO~l data. Thank8 ars also due to Professor Y. Kltahara 

for supplying the sample. 
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