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ABSTRACT. Sonic waves (50KHz) was accelerated the oxidation reaction of primary, benzyl
and secondary alcohol with BaMnO, and KMnQ,-CuSQ,-5H;O to give the corresponding aldehyde
and ketone at 30°C/1 atm. in high yields compared to stirring or refluxing condition.
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Fig. 1. Ultrasound Laboratory Cleaner.
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Table 1. Ultrasound promoted oxidation of alcohols with BaMnQOy and with KMnO4~CuSO, 5Hz0°

Alcohols Oxidant® Solvent Condition Time(hr)e  Yields(%)?
Benzylalcohol BaMnOy CH.Cl, Ultrasound 0.5 90
Benzylalcohol BaMnOy CH.Cl; Reflux 1.5 90
2-Butanol BaMnOy CH.Cl, Ultrasound 3 20
2-Butanol BaMnOy4 CH,Cl, Reflux 3 5
2-Butanol KMnO4+CuSO5H0 CeH? Ultrasound 3 100
2-Butanol KMnO,+CuSO45H,0 CeHg Reflux 3 82
2-Butanol KMnQ;+ CuS0O45H,0 CeHg Stirring 3 54
Benzylalcohol KMnO,+CuS0.5H0 CeHg Ultrasound 3 100(95)¢
Benzylalcohol KMnQ;+ CuSO45H,0 CeHsg Stirring 4 75
Benzhydrol KMnO;+CuSO45H,0 CeHs Ultrasound 3 100
Benzhydrol KMnO,; +CuSO5H0 CgHs Stirring 4 80
2-Octanol KMnO;+CuSO45H,0 CHCl; Ultrasound 3 67
2-Octanol KMnO,;+CuSO5H0 CH.CI, Stirring 3 44
1-Butanol KMnO,+CuSO45H,0 CH.Cl, Ultrasound 3 100
1-Butanol KMnQO;+CuSO45H0 CH.Cl, Stirring 3 44
p-Meiho};l(yll;)enzyl KMnO;+CuSO45H0 CeHg Ultrasound 3 100(95)
alcoho
p-Methoxybenzyl KMnO,+CuSO45H0 CsHs Stirring 3 44
alcohol
p-Methoxybenzyl BaMnOy CsHs Ultrasound 1 100
alcohol
p-Methoxybenzyl BaMnOy CeéHeg Stirring 1 50
alcohol
2-Methylbenzyl BaMnOy CeHs Ultrasound 1 100
alcohol
#~Methylbenzyl BaMnO, CeHg Stirring 1 60
alcohol

¢ All alcohols above are oxidized to their corresponding aldehyde or ketone. The exact preparation and
reaction condition are presented at the experimental section. ° Reaction times are not optimized. 4 NMR
yields. ¢ Yields are in parentheses are isolated ones.

(2) KMnO,~CuSO,-5H,00] &3 ¢tz&9 4

3
A Az" 100ml 528} one neck b
o] &oilzA WAL 15mlF ¥ KMnO,-

CuS0,-5H;0 1:1 EFE 0.0158mole(5g) & 7}
3} benzylalcohol 0. 005 mole (0. 54 g) & 7183
o}, ALolA zZmul 3171} sonication 3} 4]
WS AZ T, Apd 2 ahe-g AR o ol
o ukgo] AHHA FLHAA wEE AA
At Be FeF uEES AFHE2 ofH o
do] ZAo] Vel FARL 1g& Ado]
st 2% 3 oA dststd e, ol %9 #
3 BaMnO,ol <& Ashik-gd #AH Fd
84 kel ch, 2-butanols}t p-methoxybenzylale-

Vol. 31, No.4, 1987

ohol o] W& A5 FU3HA A4 3} 2 1-butanol
2} 9-octanol o] o3 A = Lol 5t dichloromethane
o2 o] FdEA AAAH.

a8 ng

2898 2ANT A7 d229 Ashi
%9 AAE A3t Bw Table 13 2ot
BaMnOgpl 9% <229 Astulgo A 2&w
ZAb] 93 9hg-e F AN ubgel |
& ZHEHHEA 6 & 58L& 29FAY

Z Firouzabadil®e]] 2]+ BaMnO, & A+-&3t
benzylalcohol & Ar3lut-g-oll A HFuk-ge] o)
A 1.5A 7k 90% ) uk-eFEE Aot £ &
&3} ukgel A 0.54 7 kel 0% W&

'IET‘
A
T



362 IR - e - MRRE

£¢ 2o FU o] A AAE
7 MnO, & 24 3A 79 #Fik§
16.3%9] WHEFEE B FolH,

p-Methoxybenzylalcohol ol o 8] A & AF3}A] 2
A BaMnO, & A% o 253t ubgelA =
A7k kg2 100%8 HEFEE 25l
B dubA el mubdgel o |
A7l 27 50%9) |Hg

1-Octanol, 2-butano
Ab3}uk-g-of ’% AP s =
%44' S dul
%¢%° e 3o
g KMnO, & 94 AHGE AsA o2
o]-&o glolME &= FAS A E A
F& ukw gl H 2l Eoi94 KMnO, 7t
dicyclohexyl—18—crown—6“’ =31 oA s H3g
EE e ol B frl &l A AT
& A= %Eﬂ TE e Fo2A o)gxst F
W] gkeh, 2 TRl AE R4 EY
¥e7h 84 BAS Ao

olo] o g3t EAA FFHAZ KMnO, 7t
KMnO, &522 A4g #Huct d2ge 43
o glel HEE B84 ¢ 2hE 477 Regen
o o B =g old w e HO7 A5
Aol gt AHdol WA A WA CuSO,-5H,0
o8] ABTES AT ASFAZAY 544
o) M& ZARGE AUE AT HY,
23dE $Fen 2 4L BET BT 2
& oT & BRZANAL W, 2 FHEA
7k 52 o438 ‘ﬂ'%—% A 5-51A et 1“3‘%

434
A= 27

.LNLJ_"—'OI

frt
i Hl'

L.
1

-

€9 F&& ‘%‘”‘c}/‘]

2 4 gt & KMnO4 cuso4 .5H,O ¢l 2%,

Aslul-go A 2-butanol o] 34718 ¥kE-0® 2

ghupeal 3 100% 9 WETEE 2oy
ante] ubSo A &= 53.9%9] w2 b
32glth =g p-methoxybenzylalcohol
2 14700 100% A+3kE 4ot
AL 147k 97 4% w& b
59t o]9dl benzylalcohol, 1-
of HANE ZSohutgo] dutH<l

r

k%

ol

wo

> ¢

L o oe m;_), o
o = &
) <0,
"3
olo
lo

e
=
olo

rie

oo ki
-
= o
ofrt o

butanol

gl us

-y
Q
Azl =

gl

o]o 3]

=
oo rfo
£

rlo
14

38 2-octanol &= WFE LI L °ﬂ o} 3 A
BaMnO,KMnO,-CuSO;-5H,0 & A& 42 &
o AN A7 ved & AHE ¥ Fx
d3 Lo AL LU= =E AELE 4
A7 A=k o ol ge AslE B FA @Sk

2595 259 AHAE o] &3 kS
o 2AH] ffsjok & A& sweet spot (strong
cavitation mount area)o]] u}8-&7|Z X 4ok
Fohe Aolrh, e 2AAANY uhgAAS o
£ o] f& ul-3F sweet spot o] o] F wEo|H
# < Boudjouk ¥ & dF-z7b Aukiebe 34

kg o2 S 29U probed
L%ﬂi °L°§. 7 51_%“ &—8—° 25341

i, %zvﬂ e

2% olu] &2 ABA9 probe o] §
Fz29 225 Ashgolt Az AstAle
Adst 2898 o848 A4/ A% 9=
Ag4-watto] & 47 2&9hts S A%
A7E A8 F

o] dFE= 19859 FTHIARY dFAY
o2 o]Fojgon old A& FAE =/t

AEEH

1. (@) H. B. Briggs, J. B. Johnson and W. P.
Mason, J. Accoustic. Soc. Am., 19, 664 (1947);
(b) J. C. Fisher, Phys, J. Appl., 19, 1062
(1948); (¢) R. B. Linda, Science, 409 (1954);
(d) E. N. Harvey, J. Am. Chem. Soc., 6l,
2392 (1939).

2. (a) El'Piner, “Ultrasound” Consultants Bureau,
N. Y. (1964);(b) L.D. Rozenberg, “Application
of Ultrasound”. Izd. Akad. Nauk. SSSR (1957).

3. (a)B. H. Han and P. Boudjouk, Organometallics,
2, 269 (1983); (b) B. H. Han and P. Boujouk,
J. Org. Chem., 47, 751 (1982); (c) R. Neumann
and Y. Sasson, J. Chem. Soc., Chem. Commun.,
616 (1985).

4. (a) B. H. Han and P. Boudjouk, J. Org.

Journal of the Korean Chemical Society



2%} BaMoOy % KMnO~CuSO-5HO § o] 8% 2289 4ulgd] n s o ¢ 363

Chem., in Press (1987): ibid., Vol.51, No.14,
2818 (1986); (b) B. H. Han and P. Boudjouk,
Organometallics, in Press (1987): ibid., Vol.5,
No.6, 1257 (1986);(c) B. H. Han, D. H. Shin
and S. Y. Cho, Bull. Korean Chem. Soc., 6,
320 (1985):4bid., 6, 251 (1985);(d) B. H. Han,
Daean Hwahak Hwoejee, Vol. 29, No. 5, 557
(1985): ibid., 29, 559 (1985): ébid., 30, 105
(1986); (¢) B. H. Han,
and Chemical Industry. 23, 624 (1983) and other
earlier work references cited.

. B. H Han and M. G. Baek, Chungnam J.
Sciences, 12, 79 (1985).

. (a) For recent review of Ultrasound reactions,
see. K. S. Suslick, Adv. Organomet. Chem.,
25,73 (1986) and 261 references therein; (b) P. H.
Yang and .\ Y. T. Lin, J. Organomet. Chem.,
307, 273 (1986); (c¢) R. S. Verma and G. W.
Kabalka, Heterocycles, 23, 139 (1985); (d) J.
Einhorn and J. L. Luche, Tetrahedron Lett.,
27, 1793, 1791 (1986); (¢) S. V. Ley, C. R.
Low and A. D. White, J. Organomet. Chem.,
302, C13 (1986); (f) A. K. Bose, K. Gupta and
M. S. Manhas, J. Chem. Soc., Chem. Commun.,
86 (1984);(g) P. Boudjouk and J. H. So, Syn.
Commaun., 16(7), 775 (1986); (h) T. J. Mason,
J. P. Lorimer and B. P. Mistry, Tetrahedron,
41, 5201 (1985). (i) C. Petrier, J. C. S. Bar-
bosa, C, Dupuy and J. L. Luche, J. Org.
Chem., 50, 5761 (1985); (j) J. Yamashita, Y.
Inoue, T. Kando and H. Hashimoto, Bull.
Chem. Soc. Japan, 58, 2709 (1985); (k) J.
Bremman and H. S. Hussain, Synthesis, 749

Progress in Chemistry

Vol. 31, No.4, 1987

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

(1985); (1) T.Ando, T. Kawate, J. Ichihara,
T. Hanafusa, Chem. Lett., 725 (1984).

A. ]. Fatiadi, Synthesis, 65, 133 (1976).

L. F. Fieser and M. Fieser, “Reagent for Organic
Syntheses” Wiley, N. Y. Vol.1 (1967).

. (a) G. Cainelli, G. Cardilo, M. Orena and S.

Sandri, J. Am. Ckem. Soc., 98, 6737 (1976).
(b) J. M. Lalancette, G. Rolline, P. and P.
Dumas, -Can. J. Chem., 50, 3058 (1972).

A. C. Louis, J. Org. Chem., 35, 3971 (1970).
S. S. Regen and C. Koteel, J. Am. Chem. Soc.,
99, 3837 (1977).

(a) E. Santaniello, F. Pinti and A. Monsocchi,
Synthesis, 534 (1978). (b) R. P. Singh, H. N.
Subbarav and S. Dev, Tetrahedron Lett., 35,
1789 (1979).

M. Y. Sheikh, #bid., 257 (1972).

R. J. Auddette, J. W. Quail and P. J. Smith,
ibid., 279 (1971).

K. S. Kim, Y. H. Song, N. H. Lee and C. S.
Hahn, ibid., 27, 2875 (1966).
ferences cited.

(a) H. Firouzabadi and E. Ghaderi, ibid., 839
(1978);(b) H. Firouzabadi and Z. Mostafavipoor,
Bull. Chem. Soc. Japan, 56, 914 (1983).

(a) F. M. Menger and C. See, J. Org. Chem.,
44, 346 (1979); (b) D. G. Lee and N. A.

and other re-

Noureldin, J. Am. Chem. Soc., 105, 3188
(1983).
L. J. Sam and H. E. Simmons, #bid., 94, 4024
(1972).

T. Sitazume and N. Ishikawa, Chem. Lett., 1679
(1981).



