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Synthesis of 9-Aryl-1,8-dihalogenofluorene Derivatives and
Their Conformational Equilibria
Akiko NISHIDA, Masanori TOKUDA, Shizuo FUJISAKI and Shoji KAJIGAESHI

Abstract

The compounds, 1,8-difluorofluorenone (9), 1,8-dibromofluorenone (18) and 1,8-diiodofluorenone (11)
were prepared from fluorene as starting material via 9 steps. The reaction of 9 and 10 with 2-methyl-
phenyllithium in ether gave 1,8-difluoro-9- (2-methylphenyl) -9-fluorenol (12) and 1,8-dibromo-
9-(2-methylphenyl) -9-fluorenol (13), respectively. Then, 12 and 13 were reduced by HI/AcOH into
1,8-difluoro-9- (2-methylphenyl) fluorene (14) and 1,8-dibromo-9- (2methylphenyl) fluorene (15).

The conformational equilibria of these 9-aryl-1,8-dihalogenofluorene derivatives (12)-(15) between
ap- and sp-forms were investigated, and then activation parameters for the internal rotation and
equilibrium constants of 14 and 15 were measured, and compaired with that of known 1,8-disubstituted
Thus,
1,8-dihalogeno substituents and CH, of 2-methylphenyl group was presumed in sp forms of 14 and 15.

9- (2-methylphenyl) fluorene derivatives. the existence of attractive interaction between
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Fig.1 Equilibrium between ap- and sp-form
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Table 1 Syntheses of 1,8-dihalogeno-9-(2-meth-
yl-phenyl) fluorene derivatives

Compd. R R? 9-Y mp (°C) Yield($%)
12 F F OB 140-144 32
13 Br Br OH 158-163 27
14 F F H 132-136 74
15 Br Br B 208-209 80
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Table 2 Partial 'H-NMR data of 1- or 1,8-di-substituted
9-(2-methylphenyl) fluorene derivatives (at r.t.)

'H-NMR (CDCl,) : ¢ (ppm)

compd. R R 9-Y  9-Ar-CH, 91 6-H 1-or 1,8-CH,
12 F F oH 1.44 - 8.18d -
13 Br Br OH 1.32 ] - 8.37d : —
1.26(1)
14 F F H { 552 6.26d o
2 78(4)
1.14(1) 5.14(1)
15 Br Br H { 6.10d -
2.90(4.2)  5.28(4.2)
169 H H OH 1.31 8.29d -
179 F H OH 1.43 - -
189 Br H OH 1.38 - -
192 CH, H OH 1.26 - 8.16d 1.92
20  C(CH), H OH 1.26 - 8.42d 1.12
219 CH, CH, OH 1.28 - 8.42d 1.96
11301 4.90(1
229 H H oo | W W 6.38d
2.63(1.6)  5.30(1.6)
1.16(1 5.06(1
239 P H mo v ) 6.30d
2.72(2.2)  5.40(2.2)
1.16(1) 5.09(1)
249 Br o H { 6.29d
2.82(2.8)  5.41(2.8)
- . " ; {1.12(1) 4.94(1) 6 21d Lo
: 2.73(2) 5.25(2) ’ '
269 C(CH,) H H {1'08(1) 5.28(1) 6.20d 1.16
e 2.74(4) 5.74(4) ' '
1.14(1) 4.98(1)
279 CH, CH, H { 6.20d 1.96
2.72(1.5)  5.10(1.5)

a) Approximate intensity ratios of a pair of the signals are given in parentheses.
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Fig.2 Equilibrium between ap- and sp-form in
14 and 15
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Table 3 Activation parameters for the internal
rotation and equilibrium constants of
9-arylfluorene derivatives in CDCl; at

r.t.

AG' (kcal/mol)

compd. R R ————————— K(ap/sp)
ap—$sp Sp—»ap

14 F F 15.1 15.9 1/4

15 Br Br 18.0 18.9 1/4.2
22" H H 16.3 16.6 1/1.6
25" CH, H 18.5 18.7 1/1.6
27% CH, CH, 19.7 20.0 1/1.5
28 2,7-di-Br 16.4 16.6 1/1.4
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Fig.3 Attractive interaction between 9-carbonyls
and CH,(left), and between 1,8-halogen
and CH,; in sp-forms(right)
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