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Abstract (C,H4N,H),Cr;0,¢ has been prepared by the reaction of C,H4N, with CrOs; in water. (C4HsN,>H),Cr;Oy9
was identified by elemental analysis, IR, UV-Vis and TG-DTA-TMA system. The oxidation of benzyl alcohol
by (C4HsN,H),Cr;0jy in organic solvents showed that the reactivity increased with the increase of the dielectric
constant. The oxidation of alcohols was examined by (CsHsN,H),Cr;0;p in CH,Cl,, As a resuit,
(C4HsN,H),Cr;049 was found as efficient oxidizing agent that converted benzylic alcohol, allylic alcohol,
saturated primary alcohol, secondary alcohols to the corresponding aldehydes or ketones(70% ~96%). The
selective oxidation of alcohols was also examined by (CsHsN,H).Cr;Oi in CH,Cl. (CsHsN>H),Cr;Oy0 was
selective oxidizing agent(10% ~96%) of benzylic alcohol, allylic alcohol, saturated primary alcohols in the
presence of secondary ones. In the presence of DMF. solvent with acidic catalyst such as HCI.
(C4HsN,H),Cr;04 oxidized benzyl alcohol and its derivatives. The Hammett reaction constant was -0.70(303K).
The observed experimental data were used to rationalize the hydride ion transfer in the rate determining step.
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Table 1. IR spectrum Result of (C4HsN2H)2CrsO1o

Wavelength(cm-1)
Compound v v v v v
asym. | sym.
(Cr-0) | (Cr-0) |GOO)| (N-H) | (C-H)
3110
(C4HANZ2H)2Cr 8% 780
3010 H0 830 75 30 %

)

32 2. (C4HaNaH)Crs0y9 &l UV-Vis AHE
Figure 2. UV-Vis spectrum of (C4HsNoH)2CrsOqg
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Table 2. Elemental analysis of (C4HsNoH)2CrsO10

Element

Calculated C H N (¢} Cr
2001% | 209% | 11.68% | 3349% | 32.59%

Found |20.33% | 2.10% | 11.70% | 3351% | 33.20%
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Table 3. Summarized results of oxidation of benzyl alcohol
using (C4HaNoH)2CrsOy in various solvents?®

i 4. CH2C|2 %UH 3|'0'||)\‘| (C4H4N2H)20r301001| 9—|€._|' benzylic
alcohol, allylic alcohol, saturated primary alcohol, secondary
alcohol®| &kt

Table 4. Oxidation of benzylic alcohol, allylic alcohol,

a) Benzyl alcohol 10 mmole and (C4H4N2H)2Cr3010 20mmole were
combined in organic solvents(10 mL) and the mixtures was stirred at
room temperature.

b) Dielectric constant.

c) Dipole moment coulombmeter, measured in benzene, carbon
tetrachloride, 1,4-dioxane or n-hexane at 200C or 300C.
1debye=10-18esu= 3.336 - 10-30 coulombmeter.

d) Yields were caculated on the basis of GC data.

CHCl, & 3tellA (CHNH)CriOp2  benzylic
alcohol(benzyl alcohol: 96%), allylic alcohol(cinnamyl
alcohol: 95%), saturated primary alcohol(decyl alcohol:
92%, 1-dodecanol: 8%, cyclohexyl methanol: 70%6)S
aldehyde 2.2 2F8FAIZA T} secondary alcohol(4-decanol:
93%, phenethyl alcohol: 86%, 2-octanol: 75%,
2-heptanol: 70%)< ketone 2.2 AM3MAIZI T} wheba], At
34 (CHNoH)CriO1p  benzylic  alcohol,  allylic
alcohol, saturated primary alcohol, secondary alcohol
£S 729 39S (aldehyde, ketone)Z A3HA 7=

Zeia = A9 AbsAldls & 5 AT

34. (CJHUNoH)oCrsOll )3k secondary alcohol
=g o alcohol, allylic  alcohol,
saturated primary alcohol®] A e1= Ak3} 1%+

benzylic

saturated  primary  alcohol, secondary alcohol by
; )
. b . 1030 Yield of Time (CAH4N2H)2CF3010 N CH2C|2. a
Solvents 1 9 benzaldehyde
& ZC | (cm) ©) ¢ (hr) Hydroxy Carbonyl Yield(%)
- hesane 13 0,00 % 95 compounds compounds CHLCly
Ld-dioxane | 221 | 150 £ 25 benzyl alcohol benzldehyde ®
benzene 298 0.00 30 30 cinnamyl alcohol cinnamaldehyde B
toluene 2.38 143 30 25 decyl alcohol decyl aldehyde 92
o-Xylene 257 | 062 0 25 1-dodecanol 1-dodecanal &
hexadecane 2.10 171 3H 2
phenethyl alcohol acetophenone
cyclohexene 2.22 0.55 40 30
4~decanol 4~decanone
chloroform 481 384 90 2.0
acetone 20.7 94 P2 25 2-octanol 2-octanone £
dichloromethane | 893 517 % 2.0 2-heptanol 2-heptanone 70
acetonitrile 375 115 B 25 cyclohexane~
N cyclohexyl methanol carboxaldehyde 70
’ sl I 1) 129 % 25
formamide

a) Alcohols 10 mmole and (C4HN>H):Cr:Oy9 20 mmole were combined
in CHyCly.. and then the mixtures were  stirred at room temperature.
b) Yields were calculated on the basis of GC data.

(CHNH)CriOs AFSHAIZ AF8-38le], secondary
alcohol &A1 W], benzylic alcohol, allylic alcohol,
saturated primary alcoholS 7}2Xd 3}3-&(aldehyde,
ketone) = A7 = AHF ASA R Agot=rtE
n#E 3 5ol YERSITE ARES dF 82 2~3A13E
oA o] FREE AL & 5 AT

CHCly &1l 3l A (CHLNH)oCryOyp alcohol &
2 [4-decanol(15%) + benzyl alcohol(96%)],
[phenethyl alcohol(25%) + benzyl —alcohol(96%)],
[4-decanol(20%) + alcohol(95%)],  [2-
heptanol(10%)  +  cyclohexyl — methanol(70%)],
[phenethyl alcohol(20%) + 1-dodecanol(85%)] S-ollA
2}7te] BRS04 A A SR R e o]
(CHNoH)CryOpe  secondary  alcohol =418 ),
benzylic alcohol, allylic alcohol, saturated primary
alcoholE 7F2Hd 3}3-E(aldehyde, ketone)Z #13HA]
7= A sAde & 4 ATk

cinnamyl

AEol
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* 5 CHQC'Q %DH 3"0'”}‘1 (C4H4N2H)2Cr301001| —9—|6._|'
secondary alcoholel ZX 3lollAM, benzylic alcohol, allylic
alcohol, saturated primary alcohole| MEHX Abst

Table 5. Selective oxidation of benzylic alcohol, allylic alcohol,
saturated primary alcohol in the presence of secondary
alcohols by (C4H4N2H)2Cr3010 in CHQC|2.a)

Mmif}p‘ﬂf‘w (aldz}iijz(/;@ine)
CHCL”
benzyl alcohol + 4-decanol % /15
benzyl alcohol + phenethyl alcohol % /2
cinnamyl alcohol + 4-decanol %B/20
cyclohexyl methanol + 2-heptanol 70 / 10
1-dodecanol + phenethyl alcohol /2

a) Alcohols 10 mmole and (C4HsN2H)5Crs019 20 mmole were combined
in CH,Cl, and then the mixtures were stirred at room temperature.
b) Yields were calculated on the basis of GC data.

35. (C4H4NH)oCrsOp0 23 substituted benzyl
alcohol &2 AFshubg- Sw w1z

DMF &ul 3&ollA, (CiHNoH)oCrs0pE o83t
substituted benzyl alcohol(p-OCH;, m-CHz, I
m-OCH;, m~Cl, m~NO»)= 303 K, 308 K, 313 K 2=
o wtet AHHC) FuiE H7beted, 242 9hAIA k &
I} AH#, AS#, AG# ke, Ag7] ool w2 p 3
< A3tk

X 60lA A 2]

257b woble] wet Frhslrh AAE FE A3
p-OCHs, m~CH; ©lA] k gtol S7Fskaith &

o] g AH=, &9 3k AS=7} YEpsth Abshike- A
2 AAE FE A3Y A
el A o RS & g ,\lﬁ’iﬁ}.

Hammett =AZ5H p gha B9, 18 4 oA}
2ol AHHCD) Zm) #7F stellA] p gk -0.70(303 K=
vebgdth 2 509 p w9 A2 dFER CrOs
AFSRES I oA AHHCD Zrf EAf A =7 A
olE] B I, Cr(VDel ¥ols st AlA F3U7]
wjiZolt}, o]e)s ATE substituted benzyl alcohols
o whhA ko gho] A= Qlste] —p Fho] F71sh3
E} -p RLOE Hol B dAFroA §hE2 Ho| Aol A

“-4 shxlo] ‘?}%%Oﬂ A FAEEAG e

n ;Low ijVC}EH —TLE_E RC+HOH7} @4 %=

WA WEFA Ba DAL 2 AL S
22 % v 5 9 ge dpIFen Aad ez
e, xela 240l 2 fol AdA Sulslal o
3 Aol el T2l Pt Latel oA B3t v

A7F A HER Y g AsEAE Bole AR

o3y e AFEHY (CHNH)CriOps ©
g dage] AbNbE WSS 29 5 ¢ 2ol
RCHOH F7HA17F S5 = dAVE vhe&n 24
S Wzl Eo g2 APdS o4 &

s

E 6. HCl & stoll A (C,HNH)oCrsOpp0ll 2I3h x| 2t |
ol:;gEol A|>_9_|. u|.C> = /éLA

Table 6. Rate constants for the oxidation of substituted
benzyl alcohols® by (C4HNoH):CrsOy0” in the presence
of HCP

Substituents Rate constant 105k(s ™)
303K 308K 313K
p-OCH; 590 7.30 939
m-CHs 559 6.89 929
H 457 550 6.90
m-OCH;z 340 470 6.32
m-Cl 2.19 3.21 458
m-NO, 1.20 131 2.37

a) 0,01 mole. b) 0.001 mole. ¢) 0.05 mole.

7. % 69 A& HAATZRO| LSt &4 st mielo|E
Table 7. Activation parameters for the oxidation of substituted
benzyl alcohols in table 6

) = = -
Substituents (KAJIrjlol’l) (]méls’lKl) (KAJEOI’I)
p-OCH3 B0 112 720
m-CH3 B1 111 0.9

H 29 “129 73
m-OCH3 29 % 45
m-Cl 476 79 51
mNO2 480 77 748
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Figure 4. The Hammett polt for the oxidation of
substituted benzyl alcohols by (C4HsN2H)2CrsOy in the
presence of HCl at 303K.
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Figure 5. Mechanism of the oxidation of substituted
benzyl alcohols by PZ[(C4HsN>H)5CrsO10)
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