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A Study for Kinetics and Oxidation Reaction of Alcohols by
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2 2k 6M-HCI &1 3ol A sg|21te] 3}3-E<l 4-(dimethylamino)pyridineX} chromium(VI) trioxide 2] ¥ £35}0o]
4-(dimethylamino)pyridinium chlorochromate[C;H;0N>HCrOsCl] 2He-2- §HAIS}e], oA BT = H(IR), F =25 Z2=
UHICP) 502 25 EIstict o8 71%] 81l 3}o)l 4] 4-(dimethylamino)pyridinium chlorochromate S ©|-835}o] 2
U350 ABWRE-S AT Aat f31444e) #ho] & 8l &, AERIN<EEEEZS<OM|ENN-THEEZFolu| =
O 8 22 ARIREAS Btk AF ZU|(HS0)E o83 NN -t DL Fopn| = -guf] Slof|A] 4-(dimethylamino)pyridinium
chlorochromate+= ¥12 4723} 19 §F=X|=(p-OCH;, m-CHs, H, m-OCH;, m-Cl, m-NO,)& &1}% 07 AFStA|Z )
TE)3 A LEEE 4T} 1At o] AR AHASE WS4 EE 2N AT, E3 Hammet -3
&4(p) B 0.68(303K) o|3ltt. 2EE E AP oA dRZEY AERkE L SEAATA A s Holrk
oy wZIUEYS & 4 USITh

Abstract  Cr(VI)-4-(dimethylamino)pyridine[4-(dimethylamino)pyridinium chlorochromate] was synthesized by the
reaction of 4-(dimethylamino)pyridine with chromium trioxide in 6M-HCI, and characterized by IR, ICP. The
oxidation of benzyl alcohol using 4-(dimethylamino)pyridinium chlorochromate in various solvents showed that the
reactivity increased with the increase of the dielectric constant(e), in the order: cyclohexene <chloroform <acetone
<N,N-dimethylformamide. In the presence of hydrochloric acid (H.SOs4 solution), 4-(dimethylamino)pyridinium
chlorochromate oxidized benzyl alcohol and its derivativ- es(p-OCHs, m-CHs, H, m-OCH3, m-Cl, m-NO,) smoothly
in DMF. Electron-donating substituents accelerated the reaction, whereas electron acceptor groups retarded the
reaction. The Hammett reaction constant(p) was -0.68(303K). The observed experimental data was used to rationalize
the hydride ion transfer in the rate-determining step.

Key Words : substituted benzyl alcohol, Hammett reaction constant(p), hydride ion transfer, rate-determining step.
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[Fig. 1] Mechanism of the oxidation of substit- uted
benzyl alcohols by quinolinium dichromate
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[Fig. 3] IR spectrum of 4-(dimethylamino) pyridinium
chlorochromate[C7H;oN,HCrOsCl]

502

Aol AHERS THHTT-S], Vigm(Cr- 0}
950, 940cm™ E-LOJ| A, Veym (Cr-0)2 900cm™ oA, v
(Cr-Cly& 440cm™ HZo)A B~ peak7} LFERGI, v
(N-H)-& 3210cm™ HZo)| A, v(C- H)-& 3050cm HLof| 4]
54 peak’} UERFOW, v(C=C)L 1650cn”, v(N-H)
peak:= 1540cm”, v(C-H) peak= 1400cm™, v(C-N)< 1200

o’ Ftof|A] F4= peakt UpEbth 1E) 3 A4 A
Th= Table 10 e Rlct. @A oA= ol2att =

Agkel & AXTE RAck

[Table 1] Elemental analysis of 4-(dimethyl-amino)pyridinium
chlorochromate

Complex Elemental

Calculated
C7H10N2HCI’O3C1

C
32.39%

N
10.77%

O
31.88%

Cr

4.23% 20.73%

Found

32.49
C7H10N2HCI‘O3C1 %

4.29% | 10.83% | 31.53% (20.11%
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[Table 2] Summarized results of oxidation of benzyl
alcohol using 4-(dimethyl amino)pyridinium
chlorochromate in various solvents®”

4-(Dimethylamino)pyridinium chlorochromateS  ©]-&
A% WA daeRe PSR SES ST 2
Table 304 HH, ¥Hg&HEA (k) 42 2571 F71%
of uet Z7bsklm, A3 Walel upe X3k Eap
AeyEt e Al e e
p-OCHs, m-CHsol| 4 k o] S8t

Table 40]4] AH™ 7} ¢F9] 7k, AS¢7} H @A 2 20

Z 1
L

o Yicld of ) e UEhd Aoz Hol, AShkg- MAgoA AXE F
Solvents ¢ a benzalde-hyde reaction Q1S Ao uwpom AFEl O] BRA]
25°C (7)@}] tim = A7t A& A e EE} Aol g3t
0 -
cyclohexene 2 " 5 AEolA o HgshES olAbETh 183 AGT 7 U
Cal'bl()’jll_::;)c(:irllzride 221 33 15 g ¢ gk e o R Hof, mE whgof Ak
orotorm | 224 55 Ls PR vhze] e AR oE B 4 U
dichloromethane 4.81 85 21
X 893 87 2.1
NN’ (;ii:e?:elfonn 20.70 88 1.6 [Table 4] Activation parameters for the oxi-dation of
’ ammi dey 37.00 90 2.1 substituted benzyl alcoh- ols in Table 3, 303K
#= = =
a) Benzyl alcohol (1.00%10°mole) and 4-(dimethylamino) Substituents AHC as AG
pyridinium chlorochromate(2.00x 10 mole) were combined (KJmol') (Jmol'K') (KImol')
in various solvents and then the mixtures were stirred at p-OCH3; 342 -110 70.8
room temperature. m-CHj3 37.1 -108 69.7
b) Dielectric constant. H 27.5 -133 69.6
c) Yields were calculated on the basis of GC data. m-OCHj3 41.7 -93 72.3
m-Cl 47.8 -79 73.8
- - - m-NO 48.4 =77 74.7
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[Table 3] Rate constants for the oxidation of substituted
benzyl alcohols” using 4-(dimethylamino)pyridinium
chlorochromate” in the presenceof acid [HzSO4]C)

Substituents Rate constant lOsk(s'l)
303K 308K 313K

p-OCH; 5.82 7.08 9.17
m-CH; 5.49 6.78 9.10

H 4.10 5.18 6.20
m-OCH; 3.40 4.43 6.12
m-Cl 2.19 3.01 453
m-NO, 1.24 1.20 237

2)5.00% 10 mole. )5.00%10 mole. €)5.00%10 mole.
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[Fig. 4] The Hammett polt for the oxidation of substituted
benzyl alcohols” by 4-(dimethylamino)pyridinium
chloro chromate” in the presence of acid
[H2S04]° at 303K
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