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Abstract

Oxidation of hydrocarbons has been examined using (salen)Mn(III) complexes

as the catalysts with various oxidants. Among the reaction conditions tested,

salen-Mn complex 1 as the catalyst and Phl=0 as the oxidant under CHiCN

solvent have proved to be the best combination for the oxidation of benzylic and

simple hydrocarbons. The oxidation was proposed to proceed through the high

valent Mn-oxo(Mn'=0) intermediate.
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H..QH 1. Mn(OAc), 4H,0 H"QH

=N N= 2. Air Oxidation = Rnn/N_
. PN
A OH Ho A 3. LiCl A O ¢co A
B B B B
1 A=H, B=H
2 A=tBu, B=tBu
3 A=Cl, B=H
4 A=Cl, B=Cl

Figure 1. Svnthesis of (Salen)Mn(IIDCI Complexes 1-4

92 600D Rol AF) W= ALY B NaCl 9 17mLE sbetm wwatw
A TIP3 R g 4 4oz WA ¥ HO 0mLE 7

GC-NsDi: HP-5 Zgle] A2yl HP &t 208 7+ wyltelgr} we &3teE s
D0T2ANE AFEEEA T sintered glass2 | #3lH Z Mo S
o

=
dEth o 1H 7S H.O 30mLst
(A3 FHoje] 34 toluene 30mL2 A& 3k
& #Zeol ZE o] AU A (salen)Mn(ll) 28 546g (85%
HE 2-45 FAR oz FAFHAG  vield S ZA powder HHE A
=7

[o]
(figure 1). & &=

ol trans-1, Mass Analysis (low resolution): 375
2-diaminocyclohexane (Aldrich, 2.85g, (M-CI)". elemental analysis, caled for
0.025mol), salicylaldehvde (Aldrich,  CaoHxN20:-MnCl: C, 58.47%; H, 4.87%:

6.71g. 0.05omol)E ¥ 1 A ¥H& 150mLE N, 6.82%; O, 7.79%; Mn, 13.40%; CI.
7b8t F reflux condenser® AZAIZ ¥ 865%, found: C, 58.15%; H, 4.87%; N,
oil bathelA 80'CE #AstHAM 0% & 660%

stk wkg & 2ol Wz

Qe 1AE dzen, dgLEomh A WS AA

AH driste 2AF oM BzAA Uae thEAQ e AAE 4y
g4 9] salen ligand (6.25g, 78% vield) B ZAeolth. CHiCN 5SmLol &35 o
A A}, 8l ethylbenzene (54mg, 0.5mmol) £
Three-neck flask®l Mn(OAc): - 4H,0 oBoll iodosyvibenzene (330mg, 1.5mmol)
114g (46.6mmol)3} oNer2 109mLE % 2 (salen)Mn{ID v} 1(309mg, 0.075
I, toluene 46mlLo] &3] Ad Z7l= mmol)& ¥ 0°C2 ice batholA 3A|7F
50g (155mmol)& addition funnel& o &< LW&ATh g F w3 EFE
&3k} 20-30% 7ol ZH MM 7p3k ether 30mL ¥ FHF 30mLE v %
ok o] EFEL 80-85°CollA] 3FA]F)  separatory funneld o &3l {F7E
I, 1AIZF FQF air bubbling 3 Wg ¥ & BEEA I £UE /1€ FS

S o 1 R A o2
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anhydrous MgSO:;2 At drygt &, 1 #HFHo FHulg Mests Uol Folr
Gas chromatography & o] &3le ¥kgo] Ok Fasit 2dl gzte F99 H7)
e e (conversion %)& #1E . A 247 W Zao wrg Ao A
718 898 B 5F3 F osilica gel GFS T3 UriE AAHLS A AP A
flash columng& o]&3tdd WAHES ¥ Utk YutH oz HzE Foldre
3 A 8} 3 1t SA7F Fabd A 7L ukg-Ao] E
obx 31 deigol ZaAHE ¢S Ho
Atk Fojel WA dTE A
A3 2@ nF sersr 4+ 9y #82 ten ge g
gZo] ol&s5Yt} (Figure 1). 71% ©&
(AP IHID) ZFEol wE w4 3 Helo] 2E 18 7|F0F 3o, 2zt
M E FH9 g FeHE /FEsH 3=
cherst (A ham 2AE gger Sl AR BEZE S7hE FHe F0 2
CH,ClI,
Substrate + 8 mol % (salen)Mn(ll) + 3.0 NaOCI Product
0°C. 4 hr
Entry Substrate (salen)Mn(lll) Conversion(%)? Product Yield(%)b
1 O 1 43 ©Y 93
(0]
2 2 24 99
3 3 12 95
4 4 7 93
5 @ 4 17 g 82
( 73:27)
6 2 13 ( 63:37 ) 89
7 3 12 (6535 ) 87
8 4 12 ( 51:49 ) 92

Table 1. (Salen)Mn(Ill)-Catalyzed Oxidation of Ethvibenzene and Adamantane
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Solvent OH o
Ph-CH,CH, + Oxidant (3 equiv.) + Catalyst — ph™cH, * PhPCH,
0°C 4hr 6
entry oxidant cat. (equiv.)  solvent  conversion(%) ratio (5 : 6)

1 PhI=0 1 (0.08) CHsCN 61 7193
2 2 (0.08) 7 13 : 87
3 1 (0.15) 77 69
4 2 (0.15) 11 14 : 86
5 1 (0.15) CH:Cl: 42 793
6 2 (0.15) 5 30 : 70
7 aq. NaOCl 1 (015 15 11 : &89
8 2 (0.15) 13 13 : 87
9 35% H20: 1 (0.15) CHsCN 12 38 1 62
10 2 (0.15) 3 33 : 67
11 1 (0.15) 18 19 : 81
12 2 (0.19) 19 27 73
13 Na:COj3 - 3/2H.0: 1 (0.15) 0

14 Oxone 1 (0.15) CH:Cl2 6 20 : 80
15 2 (0.15) 4 26 1 74
16 NalO4 1 (0.15) 17 29: 171
17 2 (0.19) 44 12 : 88
18 PhI=0 Mn(OAc): - 4H:0 (0.15) 0

19 Mn(OAc)s - 2H20 (0.15) 0

Table 2. (Salen)Mn(IIl)-Catalyzed Oxidation of Ethylbenzene Using Different

Oxidizing Agents.
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Figure 2. Proposed mechanism of the (salen)Mn(lll)-catalysed C-H oxidation
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