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1: TPFPPCo, M = Co(ll), X = none
2: TPFPPMNCI, M = Mn(lll), X = CI
. 3: TPFPPFeCl, M = Fe(Ilt), X = CI

PTG R R 45 4

Fig. 1 The structure of the fluorinated metalloporphyrin
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Fig. 2 The aliphatic side chain oxidation of ethylbenzene

with molecular oxygen
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Table 1 The oxidation of ethylbenzene catalyzed by metalloporphyrin and transitional metal salt with molecular oxygen®

Entry  Catal Salts Conversion of 4 (% )" Yield of 5 (% )" Yield of 6 (% )" TON®
1 - - 1.9 0.4 1.5 -
2 - K,Cr, 0, 3.2 0.6 2.6 -
3 1 - 19.4 2.3 17.1 1 367
4 2 - 12.4 1.1 11.3 873
5 3 - 7.6 1.2 6.4 535
6 1 K,Cr,0, 47.6 6.1 41.5 3352
7 2 K,Cr,0, 12.0 1.9 10.1 845
8 3 K, Cr,0, 17.9 3.4 14.5 1261
9 1 KMnO, 22.8 5.1 17.7 1 606
10 1 Na, MoO, 41.1 5.83 5.22 895
11 1 CoCl, 26.4 4.3 22.1 2218

a. Conditions: 2.0 x 10 mmol Cat. in 2.0 mL ethylbenzene; ethylbenzene/salts = 800 (mol ratio) ; 1.5 MPa. ; 100 °C; 10 h
b. Detected by GC. c. TON is defined as the mole ratio of 5 and 6 to the metalloporphyrin.

3vs 6,5 vs 8 A[{AEHLE T, TPFPPCo, TPFPPFe
Hifin A K, Cr, O, J5 #4638 43 534 1 27. 3% |
10.3% , #iH] K, Cr, O, & B B By 2 4 I Hor,
K, Cr,0, %} TPFPPCo [ #E4E F fe k. (R A =i i
S BRI BRI A M AN I 5 4 A
ORI I Bl ) 2

HET HE & J@ #h X TPFPPCo fiE 1L 73 F A %A

EHRREBEVER]. ZRARZEAR K, 1 Na,MoO, &
WAL S B T 22% (Table 1, Entry 10), I
K,Cr, 0,4 #; 1 ] KMnO, {42 T 3. 4% ( Table
1, Entry 9) , G A CoClL LRI R T
7.0%.
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Table 2 The oxidation of ethylbenzene with molecular oxygen catalyzed by TPFPPCo/K,Cr,0,"

Sub/K, Cr, 0, Time Conversion of 4 Yield of 5 Yield of 6
Entry T (°C) TON
(mol ratio) (h) (% )" (% )" (% )"
1 100 600 10 40.3 4.8 35.5 2 891
2 100 800 10 47.6 6.1 41.5 3 415
3 100 1 600 10 46.3 5.6 40.7 3321
4 100 800 4 20.1 4.6 15.5 1 441
5 100 800 16 52.6 4.5 48.1 3773
6 100 800 24 55.2 4.2 51.0 3 960
7 60 800 10 2.5 0.6 1.9 176
8 80 800 10 9.5 1.9 7.6 669
9 120 800 10 67.4 6.1 51.6 4 747

a. Conditions: 2.0 x 10 * mmol Cat. in 2.0 mL ethybenzene; 1.5 MPa; b. Detected by GC
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K, Cr, 0, FE/R k2R 800 1, 100°C | 10 h, Z F A%
Al 3k 47.6% , W% N 41. 5% (Table 2, Entry
2). L5 K,Cr,0, B /R i T8Ik T 800 B, %%
WHRHA —E B T (Table 2, Enry 1, 3). 24
5 K,Cr,0, /R Ry 800, [ i 100°C, 2
MBI 4 h ZE K 3 16 h, #4320, 1% 1 &
52.6% , EZTEEM 15. 5% 1415 48. 1% ( Table
2, Entry 4, 5); RZEHKF] 24 h, HALR{UEE R T
2.6% , RPN H3E 5 2. 9% (Table 2, Entry
6). REEXT RN AR K, KT 100 C, kR
1E 10% DL F (Table 2, Entry 7, 8). 7E 120 CH}, %%

A5 67. 4% , fHAERL 9. 7% WA RRE] ™ ¥,
ARIE ORI B A 45 R (Table 2, Entry 9).
RR TIRYE G , 45R % 3. K, Cr, 0, %}
TPFPPCo Ak 1F P34 FIIE T 2R &R A3 B 47 i 42 14
B AR B T e M 45 T A ( Table 3,
Entry 1 vs 7, Entry 2 vs 8, Entry 3 vs 9). XX}
A WA AT, K, Cr, O, IR 3E1E T 3B 2
{EA 2 L TCHU R A 5% A R i (Table 3, Entry 4 vs
10, Entry 5 vs 11). 4 ZIRXAA SR 52, 40
CTEE, K, Cr, O, AURA e FEER], Fomifdift {4
FMEJE N (Table 3, Entry 6 vs 12).

% 3 TPFPPCo/K,Cr, 0, L 5 F R E T B Mt FL
Table 3 The side chain oxidation of alkylbenzene with molecular oxygen catalyzed by TPFPPCo and K, Cr,0,*

Entry Reactant Product Catal. Conv. (% )" Yield (% )" TON
0

1 @'—\ @—( 1 38.6 36.3 2719
o)

2 Q—\_ @‘9\__ 1 25.1 20. 1 1768

3 C}JJ, C>{J 1 17.6 15.5 1239
O

4 P<3F/ PC>§) 1 5.3 5.0 373

5 Br @ Br O éot 1 27.4 22.5 1930

o o

6° f(}“ }<>§) 1 44.1 41.1 3 106

7 @_\ @_{) 1+K,Cr,0, 55.2 51.0 2719

8 @_\— @__{3_ 1 +K,Cr,0, 36.9 27.9 2 599

9 <:}JF/ <3F(—/ 1+K,Cr,0, 24.9 19.6 1753
(o]

10 o.@J P-@—( 1 +K,Cr,0, 9.7 9.2 683

’ (0]
1 Br—O—/ Br—@—(o 1+K,Cr,0, 41.9 37.4 2 951
fo) (®)
12 )_O_/ )—@—(O 1 +K,Cr,0, 26. 1 24.9 1 838

a. Reaction conditions; 2.0 x 10 * mmol TPFPPCo in 2.0 mL ethybenzene; 1.5 MPa; 100 °C ; 24 h; alkylbenzene /K,Cr,0, =

800 (mole ratio) ; b. Detected by GC; c. Isolated yield
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The Side Chain Oxidation of Alkylbenzene Catalyzed by Fluorinated
Metalloporphyrin/High Valent Metal Salt System
with Molecular Oxygen

LI Xiao-gang, FENG Xiu-juan, HE Ren"
tate Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian , China
(State Key Lab y of Fine Chemicals, Dalian University of Technology, Dalian 116012, China)

Abstract: The side chain oxidation of alkylbenzene catalyzed by fluorinated metalloporphyrin (TPFPPM, M = Co
Mn . Fe)/ high valent metal salt with molecular oxygen has been investigated. The results showed that the addition
of K,Cr,0,[ Sub/ K,Cr,0, = 800 (mol) ] into this catalytic system could remarkably promote the catalytic per-
formance of fluorinated metalloporphyrin for the oxidation of ethylbenzene and its derivative with molecular oxygen.
The conversion of ethylbenzene reached 55.2% with 51. 0% yield of acetophenone. This catalytic system also
showed good catalytic performance for the oxidation of alkylbenzene, such as n-propylbenzene, n-butylbenzene and
4-ethylbromobenzene.

Key words: Fluorinated metalloporphyrin; Molecular oxygen; Oxidation; Alkylbenzene



