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Synthesis of 9—fluorenecarboxylic Acid

XUE Fei, HUANG Peng, LI Zhongming’
(School of Chemistry and Environmental Engineering, Jianghan University, Wuhan 430056, Hubei, China)

Abstact: In this paper, with benzilic acid as raw materials, 9- fluorenecarboxylic acid was
synthesized, The effects of reaction time, reaction temperature, the type and amount of catalyst,
solvent type were studied. The product was characterized by IR, HPLC and NMR . The suitable
economical and energy efficient synthesis conditions were as follows : the reaction time 2. 5 h, the
quality ratio of raw material and solvent with 1:13, the molar ratio of raw material and catalyst with 1:3,
the reaction temperature was controlled at reflux.
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Tab.1 Effects of different types of catalysts

5 i} 18] /h 77 2K /mL HE A A B/ Pl
1 3 90 AR 80 £
2 3 90 FeCl, 80 £
3 3 90 AlCL 80 4.722 4

*2 BUFAEREHFW
Tab. 2 Effects of different amount of catalyst

T 75 it /h 757 K /mL AL AICL/ g BAE/C g
4 3 90 10 80 4.827 1
5 3 90 11.15 80 4.180 1
6 3 90 9 80 4.0162

)RR &L . FE AICLAVEME AR TR, S W B[] 2 3 e, [l i B s o ) 45440 T, 4 ol FH AR - e I
WL R A SRR TS SE B A R LR 3. Bl S AE AICLAEAEAR T, R B[] A 3 h,
9] i Ul B S N 25 AT, 3 i A T R RV TR A T 1 S50, SRR A5 2R W3R 4.

F=3 BAMERENI
Tab. 3 Effects of different kind of solvents

S i} 18] /h TR KA R AL A AICL/ g ®JE/C Flg
7 3 ZATE 10 80 %
8 3 ALk 10 80 &
9 3 E 10 80 4.8385

x4 BAAEFRENEE

Tab. 4 Effects of different amounts of solvents

55 F 5 B 1] /h AR /mL AL AICL /g ®JEC Enlg
10 3 90 10 80 4.7247
11 3 80 10 80 4.2373
12 3 70 10 80 2.968 5

TP e R U 2 R A T R (1 R S S G R R BE AT 29— HY R 7, RO PRV B SE R AR ) T
O-25 W R 7= , IR L, J5 4 S U AT 9% a0 B ARV 70 o 3 791 6 1) 22 /0 B I 2 i IS N 7 6, WS 7R 1Y
FH AR A J 4R IE A S i — TR 3R

3) T o PAZEARIE ), AICL AR, SR B IR] A 3 b, 76 AS ) 4 7 S B R BB AT T AH DG 5256
SLIGEER WS,
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Tab. 5 Effects of different reaction temperature

e oy #H1E] /h ZE K /mL HEALF] AICL/ g = C &g
13 3 90 10 80 4.7929
14 3 90 10 70 3.1648
15 3 90 10 60 2.3313

SCY LRI, AN [ ) S S BE TN BB, 7 3T A 0 22 ), A 1l E T BB ) A e o A
A RE R [0 A A T DR R AL 7R R & 1 M B 5 73, SR T JRE R, A A S 4 A [ RS T AT
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Tab. 6 Effects of different reaction time

5B 1A /h 77 /mL TEACH] [ g =L/ g
16 2 90 10 80 3.2247
17 3 90 10 80 4.8373
18 4 90 10 80 4.868 5

SEEG A5 R NI E] A 2 h B B A I, 3 h A4 h 8 SN 7 A Y R [ X U A —
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Tab.7 Factors and levels of orthogonal experiment

K N g AE ;
A (B EL B 1E] /h) BUAFAZ/REWL) CUEACT 8 = /SR8 Z 89 0k)

1 2.5 1:11 1:2.5

2 3.0 1:13 1:3.0

3 3.5 1:15 1:3.5

*8 EXTWHERSHMN
Tab.8 Results and analysis of orthogonal experiment

ey A B C BF %
1 1 1 1 78. 4
2 1 2 2 92.8
3 1 3 3 93.1
4 2 1 2 80.5
5 2 2 3 84.2
6 2 3 1 80. 4
7 3 1 3 65.6
8 3 2 1 88. 1
9 3 3 2 92.4
T1 88.1 74.8 82.3
72 81.7 88.4 88.6
13 82.0 88.6 81.0
R 6.4 13.8 7.6
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PEREAT T B AE S5 , S50 45 R R WL I B AR PRI - IO 1) 2.5 h | JSURE AV 30 A B b o 1213 )t
BRI B R AT EE o 123,
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2.3 FHIRIE
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Fig.1 IR spectrum of the product
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Fig.2 HPLC chromatograms of benzilic acid
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Fig.3 HPLC chromatograms of 9—fluorenecarboxylic acid
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Fig. 4 'HNMR spectrum of the product
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Fig. 5 "“CNMR spectrum of the product
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