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Abstract Cr(VI)-quinoline compound[(CoH;NH),Cr,07] was synthesized by the reaction between of
quinoline and chromium(VIl) trioxide, and structure was FT-IR, elemental analysis. The oxidation
ability of benzyl alcohol greatly depends upon the dielectric constant of the used organic solvent,
where carbon tetrachloride was worst and N,N'-dimethylformamide was best solvent. Noticeably, in
N,N'-dimethylformamide solvent, Cr(V])-quinoline compound oxidized substituted benzyl alcohols.
The Hammett reaction constant(p)=-0.69(303K). As a resuit, Cr(VI)-quinoline compound was found
as efficicent oxidizing agent that converted benzyl alcohol, allyl alcohol, primary alcohol and
secondary alcohols to the corresponding aldehydes or ketones. Cr(VI)-quinoline compound was
selective oxidizing agent of benzyl alcohol, allyl alcohol and primary alcohol in the presence of
secondary alcohol ones.
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715 setolA FFZF AR 771983
oA wl-e- Fa% Itk AF-20] AFehtg T}
oA AREE= AtSHAof tisl A7t X8 EaL Lo
o, G2 ASH|R 7HE Bol ARESE AL AFA
oF o] itk et AFAIR S ASH R A
B2 o, LHs|=olA TIEEALIOR ABlHE R &
AHs|=E 4717t AT B3 ¥EET FFA
ks o] At wziySe] EPA7F gth
E3F B4 hydroxy groupEe°] EA € wf, 3
hydroxy group®hZ AE 2] 4SIA[7]= AtaHAof of
3 AF7E o]FoIA| AL Qirt. I EE MY dFE,
addg dIE AUIS Z o|ALIE YA
hydroxy group7t &&stal & © A hydroxy
grouph AYHOZ carbonyl compoundZ A%
A7) A9 1o M2 AEet w7ty E 3ol
o1& "QasHA =3l

AG7HA LEZ9] ArSEkgol ARSSh 45k 2 &
ool et A5 1S} BH, Daviss[1,2] €2
250 ASRIgolN SR ole7] gstod
pyrazinium-N-oxide chloro-chromate, tripyridinium

=

hydrochloride chloro-chromate, naphthyridinium
dichromate® @4JotAtt.

Kim52([3] benzyl alcohol oxidationd Zuj
(Ag/TiO3)5 AZRSIYI, ChoS2[4-6] benzyl
alcohol AIFEEES {5t ks olilstEerE
(Pd/TiO)F, Tehe-2(Pd-Ag)E™ & AlFskA
t}. Lokhande$2{7] copper catalyzed(CuCly)

£ ol8st] THF -8wfistollAl benzyl alcoholE
benzaldehyde7}#] Agz o=z AStAZT KimsS
[8] Rug =3t TiO,E /Jst¥ L benzyl alcohol
9] Atahkgof o]-gstitt.
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A=E gt 7 EZ d5h] Ak AYE Skoich

D ZBVD-A=A FFE(CoH/NH).Cr,071& &
Asto] 2 Jd EFH(FT-LR) 2 Y4E40A SgtE
9] 25 A5t FAES ik

2) ABHESOlA M4 GHiE 7] flote, o2 7t
A §7189WE Aot AB(VD-A=d FEE 9
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“’:*i—%fﬂ ARSHES oA mi7idES  aLEst
7] ¥sted, N,N'-dimethylformamide &HE AR&d
of AF(VD-F=d 220 o3t X wid ISR/
o W& A9S Folo] FYeta B3t mietn|EE
(4H, 457, 4G") &3+ A87] Adto] w2 Hammett

WSS ANSte] WgARE TAB,

AN
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21 Aj2F 2 77|

SHol AgEH A=Y, E4E chromium(V)
trioxide 5} ARRHFGO] AREH SFZF, LHl5|=
7, AER, 99 7IA /7189 52 Aldrich Chem.
Co.(US.A) AlEZ AH&sISiT

Cr £4£& X-Ray Fluorescence Spectrome-ter
(ZSX-1000)= F43t%o™, CHN,O FFL2 Elemental
Analyzer(Flash EA 1112)2 EA3519tt. FT-IR
(Vertex 70)2 ARE-5to] KBr Disk o2 24313t

22 AE(V)-#H=2 sE o

8 gujE  ARESk]  chromium(VD)  tri-
oxide(0.05 mole)}& =<l th& 5°C olst& FA|otH
Al quinoline(0.05 mole)& A1A35] 7}ste] EojA A
Zste] 2BVD-AEd FFE(CoHNH).Cr207121
FAHIA62%)E DALt m.p. 158-162°C[1,2].

2.3 042] 7HX| R7|8E A8 IE(V)-F=H
sltES 0185 HIE LISO| A3

old] 71#] €718 5ml(cyclohexene, 1,4- dioxane,
carbon tetrachloride, chloroform, dic-hloromethane,
acetone, N,N'-dimethylforma- mide)& AR&-5}o]
AEVI-F=d SFE 20 mmoledt WA EFE 10
mmole< Foto] Ao 47 gkSAF . GLC A
BAl FFEY BeAo w0l ARESHL, B
&2 fIEE EEYTUSE E4Y 7|E0E &
< ToliTH8-12].

Column: 30mx0.25 mm 1.D.

Coating: DB-WAX, 0.1xm

Temp: 40°C-80°C, 10°C/min(FID)

Flow rate: Np(7mL/min)
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N,N'-dimethylformamide |"|& A}&3lo] 3=
(VD-F=3 313E=0.001 mole¥} g #d 47L&
#=0.1 mole¥ F5}o], HCI=0.05 mole &4 3}of|A]
27 9SA1A 303 K, 303 K, 303 K 2%°4 F3%
W3S UV-Visible spectro- photometer2 75}
of, ¥RS&EEAR (k) #he AASIATH13-151

E3F N,N'-dimethylformamide &Wl& Ar&-5}od
IE(VD-FA=d 3FHE=(0.001 mole, 0.003 mole)T}
218 #d dFLF=0.1 moleX F3lo], ZZ HH-ZA]
# 303 K, 303 K, 303 K %04 4% W3tE
UV-Visible spectrophoto- meter2 Z%5}9], Hh-&
ek e At

FFE g2 A S8 455nm ABH7F g
UElE BES o1t HRgETRAS P2 A7
log[ZE(VD-F&=d RIEIE ZAlote] At

AH?, 45" 9 4G #E2 W&k gholA
o1, X|87] &3H= Hammettd]o] A 63Tt
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Fig. 1. FT-IR spectrum of Cr(VI)-quinoline compound

Vasym (Cr-0)91 A= 990en™' 9} 930em ' &4+ peak?t,
Ve (Cr-0)o A= 880en ™' &4 peak”}, vCr-O-Cro
A& 800 'k 710em™' &4 peak’t , v(N-H)IA=
3050 &4 peakZl!, v(C-H)olA: 2880m '8

peak7l, v(C=C)lAlE 1650 ' & peak’t, v
(N-H)olAE 1540m' &5 peak?t, v(C-H)A=
140084 peak?t , v(C-N)IAE 12003
peakZ} UERGTH YAEAL Table 19 YERNIICH
(1,2].

Table 1. Elemental analysis of Cr(VI)—quinoline

compound
Compound Elemental
Calculated ¢ H N 0 cr
Y 45.73% | 3.38% | 5.19% | 23.87% | 21.83%
Found 45.46% | 3.57% | 5.92% | 23.42% | 21.62%

3.2. 0f2] 7HX| R7IBNHE AKESIH FE(VI)-F=H
slet=0| oSt HIE AT 2| LIS
cyclohexene, 1,4-dioxane, carbontetra chlor-
ide, chloroform, dichloromethane, acetone, N,
N'-dimethylformamide 59 &uW& AREso], A&
(VD-F=9 siehEo] ogt Wld d7.89] AsiRkeA
AYAINE Table 29 eIt

Table 2. Oxidation of benzyl alcohol by Cr(VI)
-quinoline compound in various solvents®

Solvents ePat 25°C Benz(a:)f)ecz)hyde Tl(r:f
Cyclohexene 2.22 27 1.6
1,4-Dioxane 2.21 33 1.5

Carbon tetrachloride 2.24 56 1.5
Chloroform 4.81 80 1.8
Dichloromethane 8.93 86 1.8
Acetone 20.70 91 2.0
N,N'-Dmethylformamide 37.00 95 2.0

a) Benzyl alcohol(10 mmole), Cr(VI)-quinoline compound(20
mmole) were combined in various solvents and then the
mixtures was stirred at room temperature.

b) Dielectric constant.

¢) Yields were calculated on the basis of GC data.

AYARE B AB(V)-A5D 520 o
SEECERE LS REERPL L E
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Table 3914 N,N'-dimethylformamide -8w{s}o]l
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IAEVD-A=d SHE(0.001 mole)¥} A& A &
F&7(0.1 mole)E, At ZW(HCI, 0.05 mole)E A7t
sto] HESAIZ] AQollA] B, 9SS A (k) 3 &
T I7MA ARG FAL A= FE A=
p-CH37} ¥RS&EAd4~(k) gkel 78 571 otlal, 4H
7 FEH L A4SV 20O 2 4G %
(9] #e 92 AC= Hof, HAAE F+= p-CH; 3
5 243} ZEoA HgskES & o UAQUHh[13-15]
Table 4°14 N,N'-dimethylformamide &5}
IAEVD-A=d SHE(0.001 mole)¥} A& A &
FEF0.1 mole)E, AHHCD) F9E H7letA] Far wt
A1 oA B, Table 3.914 H]s p-CH;ol4
HES-& T Ak (k) gho] ZHASHAL, m-Br, m-NO,olA]
HRSEEAdR (k) Fol S7KE AL, SEAFEA oA
Zufe] 27 REELE XA = A o' Azt
Table 594 N,N'-dimethylformamide &ujis}o]
IEVD-A=3 3E0.003 mole)¥t A3+ WA ¢+
FE&7(0.1 mole)E, AHHC]) &WE H7I5HA] ¥ 3
EVD-F=d REY 555 = A7 A
A B p-CH32t m- Br. m-NOOA BREEEA
(k) gkel, Table 4014 ZB/(VD-F=d s 5=71
g mfje} Zol7t gls AR ASAY FE7t vkt
oA W&o Pk mIAA AotTh
Ag] aaE ohE vgaPE s K9, Fig. 2.
oA Zo] Hammett §H-4340) g2 SHHE 713t 7
¥ 0=-0.69(303 K)°l1, FWE 7IotA] F2 % o
=-0.28 ¥ p=-0.292 FAstct. AHHC) E9E 7}
P 4%, Hammett §H34(0) gtol ()22 A
o]

WrEEs, 2E3VD-Aed A FoleHe
RPAIA F7] Wizolct.

714 Ak Wd dZo] whet W& (k) g
o At APem dst] A (o) A
Hammett ¥-3-4(0) ol 3718 7P 22y
Eui7} gle 492k ZEVD-

F=d FEY 55 U BF 0=-028 % o
=-0.292 yergth 17t fle A9 2BVD-F=
2 ojkEe] BEF W2 BTt Aot fle AL
Hol, W& s IF(V)-F=d o] L5

ket

Table 3. Rate constants for the oxidation of
substituted  benzyl  alcohols® by
Cr(Vl)-quinoline compound® in the
presence of hydrochloric acid®

Rate constant
(10%/s™")
303K 308K 313K

AH®  AS® AG”
(KJmol™)(Imol'K™")(KJmol™")

Alcohols

p—CHs 6.01 7.93 8.60 26.69 -241  101.692

H 488 5.65 7.63 3045 -235 101.479
m-Br 3.00 3.71 4.06 36.81 -237 100.280
m-NO2 1.74 287 3.38 41.94 -233 102.781

a) 0,1 mole. b) 0.001 mole. ¢) 0.05 mole.

Table 4. Rate constants for the oxidation of
substituted benzyl alcohols® by Cr(VI)-
quinoline compound”

Rate constant
(10%/s™)
303K 308K 313K

AH®  AS™ AG”
(KJmol ™) (Umol 'K )(KJmol ")

Alcohols

19.20 -258 101.537
17.88 -259 102.137
19.94 -220 102.381
2186 -225 103.970

p—CHs 3.98 4.08 4.95
H 3.51 5.02 4.40
m-Br 295 3.50 4.06
m-NO2 254 234 351

a) 0,1 mole. b) 0.001 mole.

Table b. Rate constants for the oxidation of
substituted benzyl alcohols® by Cr(VI)-
quinoline compound®

Rate constant
(10%/s™")
303K 308K 313K

# # #
Alcohols aH as 46

(KJmol™)(Umol 'K )(KJmol ")

p—CHs 382 476 4.82 27.00 -265 101.908

H 3.37 3.84 504 31.15 -290 102.880
m-Br 3.02 3.10 5.16 37.05 -220 102.725
m-NO; 281 296 4.09 40.10 -250 103.823

a) 0,1 mole. b) 0.003 mole.
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Fig. 2. The Hammett polt for the oxidation of
substituted  benzyl  alcohols? by
Cr(Vl)-quinoline  compound® in the
presence of hydrochloric acid® at 303 K.
a) 0.1 mole. b) 0.001 mole. ¢) 0.05 mole.
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Fig. 3. Mechanism of the oxidation of benzyl
alcohol by Q [Cr(VI)-quinoline compound=
(CoH;NH),Cr,0;] in the presence of
hydrochloric acid[HCI]
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