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Abstract  The first single-decked tropolonophane has been synthesized  The compound exists in the near-
planar enolone form with no flipping of the bridge However, a keto form was isolated on its azo coupling

The distortion of aromatic rings and the resulted modification in their aromatic properties are a

1)

major part of interest in the studies of phanes In the previous paper /, we described synthesis, some
physical properties and chemical behaviors of [2]paracyclo[2](3, 7)tropolonophane  In order to evaluate
directly the effect of distortion of tropolone ring, we have synthesized [81(3, 7)tropolonophane 1, the
first single-decked tropolonophane, and Investigated some of its physical properties and chemical

2)

behaviors 1n comparison with 1ts open chain analog, 3,7-dimethyltropolone 2
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Synthesis  The desired tropolonophane 1 was synthesized 1n 8 steps by the route shown below starting

3)

from the known tropolone 3]’
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o MeOH, ref , 87% yield b H,/Pd-C, KOH-H,0, 93% < HBr, 100°C, 85% d CH,N,, 8%
e HS(CH2)65H, NOOCH3-MeOH, high dilution, 45% f H,O OOC, 76% g HBr-HOAc, ]OOOC,

29"
9%% h 530-540°C, 2 Torr , 18%
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As the catalytic hydrodechlorination of strained chlorotropolone in previous phane system proceeded
in poor yield]), chlorine was reduced this time at an earlier stage 3 =4~ As alternate to the route
78 —'L, 7 can be first thermolyzed (480-500°C, 2 Torr ) to the methylether 9 of 1 in 5 2% yield,
acid hydrolysis of which in turn gave 1 in 74% yield Compound 1 was obtained as colorless needles,
mp 32-34 5°C, after purification via its Cu salt, m p > 300°C
log € Diketone-Enolone Problem IR

spectrum of 1, exhibiting a broad
OH band at ca 3100 em™! and
strong band at ca 1550 el but

no band at normal carbonyl
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region, 1s very similar to that

v

in alkaline

of 2 Electronic spectrum of 1
MeOH ~ -~

in acidic

MeOH

(Fig 1) is also similar to that

2

of 2 through some bathochromic

200 300 400300  4bo 300 400 nm
Fig 1  Electronic Spectra of 1 (—) and 2 (---)

shift with a loss of fine structure,
both general features in short
bridged phcnes4), is noted  The similar features are observed also in alkaline and acidic media (Fig 1)
These spectra suggest the enolone structure for 1

Its NMR spectra (PMR spectrum, Fig 2) are compatible only with enolone but not with diketone
structure  Signals due to tropolone moiety appear ot 7 24 (2H, d, J=10 Q, H4), 6 86 ppm (1H, t, J=
10.0, H), and 169 8 (C,), 139 8 (C5), 136 9 (C,), 126 2 ppm (C;),
those of 2 (7 36 (2H, d, J=10), 6 86 (IH, t, J=10), 168 2, 134 6, 138 3, 125 4 ppm, respectively)
Bridge carbons appear as 4 sharp singlets (35 1 {(a), 29 4 (B), 25 7 (y), 27 7 ppm (8))5)

noise decoupled CMR spectrum  The number of these signals verifies the rapid tautomerism on the NMR

which are all comparable with
in proton-

time scale occurring ot room temperature
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Fig 2 PMR Spectrum of 1 (CD2C|2+ CFZClZ)
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Planarity of Tropolone Ring Although the crystals of 1 are not sutted for X-ray crystallographic

analysis, CMR chemical shifts provide information about planarity of the tropolone ring  Chemical shift

differences observed between l and 2 [C3 (+5 2 ppm, + denotes down field shift), C4 (-1 4 ppm) and

C, (+1 6 ppm)] are explicable by an alkyl substituent efFecfé) Thus CMR spectrum suggests 1 has a

1

planar tropolone ring while electronic spectra (vide supra) may suggest slight deformation of the ring

Conformation of Bridge  High field signals in PMR spectrum of ’Lcon be assigned os shown to bridge

hydrogens in analogy with [8]p0racyc|ophane5)
2 34 350 132 Although the bridge does not flip from one side of tropolone ring
HH H ] 79 to the other, as Is suggested by the nonequivalence of a-hydrogens, 1t
KC\Z’(L/ 0% is not rigid and undergoes conformational change ot room temperature
- I . 0 20 This was witnessed by the change of the all signals upon cooling,
£05:O though complete analysis was not possible At -100°, tropolone hydro-

gens appear as two sets of signals composing of an ABC (SA 6 85, SB
0 54 = = = 1
0 % 7 11, SC 7 26 ppm, JAB 10 O, JAC 92, JBC 0 8) and A82 (8A6 71,

H - 179 i ;
iy I; H] " GB 719, JAB 10 0) (intensity ratio ca 3 1) Since the AB2 pattern
50 can be resulted only from the tautomerizing tropolone system, the process

slowed down 1s the conformational change in the bridge, and the two conformers must be as shown below

The free energy difference between them was calculated from the intensity ratio to be ca 300 cal /mol

< H ( OH ) ( OH

and 1ts tautomer and 1ts tautomer and 1ts tautomer
major conformer minor conformer

Chemical Reactions  Compound l shows positive FeCI3 color reaction characteristic to tropolones

Diazomethane yielded liquid methyl ether 9 ), which can be converted quantitatively to methylamino-
tropone JE Compound | undergoes electrophilic reactions  Bromination (Cu salt) gives the bromotropo-
lone 11 1n 37% yield (Cf 77% yteld for 2)  Phenyldiazonium chloride couples with 1 to give rather
unstable dark orange red crystals E, m p 67-74°C (decomp )  On the basis of IR (no OH, v . 1683,

cO
1663 cm_w) and PMR (AXZ' A=4 93 ppm, X=6 73 ppm, J 7 2 Hz), the diketo structure lg was

AX

& o

9 X=0Me
]0 X =NHMe -~ N



3882

assigned  Attempted nitrosation of ] afforded unidentified yellow powder, m p 156-158°C, whose
spectra revealed it not to be simple tropolone derivatives  Thus, compound 1 was shown to possess

somewhat modified tropolone structure and behave as such
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