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ABSTRACT : The nickel(II)acetylacetonate catalyszed reaction of 9-(wa—bromobenzyl)-9-
Ffluorenols with Grignard reagent affords 10-phenyl-9-phenanthrols in good yield
under mild conditions
Although many routes to synthesize the 10-substituted-9-phenanthrols are now
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available, modified processes are still of interest. We wish to report an efficient

access to 10-phenyl-9-phenanthrol(2)system involves the ring expansion of 9-fluorenyl

derivatives(1l)with Grignard reagent under catalysis by nickel(II)acetylacetonate?’8

i~PrMgBr 6
Q.O Ni(acac),, -15% 78\ O

1 a-f 2 a-f

The following procedure for ring expansion of 9-(a-bromobenzyl)-9-fluorenol la
is representative : a solution of la (0.35 g, 1 mmol) in 1:71 benzene-ether (8 mL) and
Ni(acac)2 (0.002 g, 0.009 mmol) are stirred under nitrogen at -15°c. To this is added
a solution of isopropylmagnesium bromide (4 mmol) in ether (8 mL) and stirring is
maintained for 2 hr. After work-up and chromatography on silica gel afforded

compound 2a. Recrystallization from CCl, gives pure 10-phenyl-9-phenanthrol; yield

0.243 g (90%); m.p.138-140°C (Lit) m.p.1io-141°c). MS (70 ev) : m/e (relative inten-
sity %) = 270 (M+, 100); IR (KBr) : v = 3525 crn-_1 (OH) ; 1HNMR (CDC13/TMS) : 6 = 5.43
(s, OH, 1H), 7.10~7.87 (m, ArH, 11H), 8.23-8.88 ppm (m, ArH, 2H). The acetate deri-
vative has a m.p. of 150-151°C (Lit) m.p. 153-155°C), 'HNMR (CDC1,/TMS) : 6 2.05 ppm
(s, CH3COO, 3H). Results of ring-enlarged compound 2 compared to those uncatalyzed

are illustrated in the Table.
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Table : Ring Expansion of 9-(a-bromobenzyl)-9-fluorenols la-f
Product R Yielda’b[%] m.p., 1% Acetate, m.p., (°c)
2a H 90(70) 138-140 150-151
2b m-F 88(68) 145-146 120-121
2c m-C1l 71(67) 125-126.5 102-1023
2d p-Cl 74(65) 132-133 159-160
2e m—CHBr2 72(64) 119-120 106-107.5
2f p—CHEr2 75(62) 167-168 148-150

a) Isclated yield after recrystallization

b) Vvalue in brackets is yield of uncatalyzed reactions

The facility of the procedure and the high yield of products make this method
attractive for the synthesis of compound 2. Another advantage is that the method
allows one to prepare the 10-phenyl-9-phenanthrols with substituents in the phenyl
ring. Further studies on the use of other catalysts along with the mechanistic

investigations are now underway.
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