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Facile Oxidation of Polycyclic Arenes and Acetylenic
Hydrocarboas with Bis(pyridine)silver Permanganate
and Bis(2,2'-bipyridyl)copper(1l) Permanganate Under
Mild and Neutral Conditions

H. FIRouzaBaDI*, A.R. SARDARIAN

Chemistry Dedartment. Shiraz University, Shiraz, Iran

The litle compeunds are used for the oxidation of polycyclic arenes and
acetylenic hydrocarbons in dichloromethane at room temperature.

The oxidation of polycyclic arenes with the newly developed
oxidants, ceric ammonium sulfate®, manganese (111) sulfate?
and phase-transfer permanganate agents® is reported to
proceed well. Although the yields are good, these reagents
encounter more or less the following drawbacks:

the reacticn media is partly aqueous and acidic and,
- the work vp of the reaction mixture is tedious. In spite of
its slight acidity, the ease of work-up and the mildness of the
reaclion condition make pyridinium fluorochromate®, the
recently repcrted oxidant, superior to the above mentioned
methods for the oxidation of polycyclic arenes.
We have nov found that the oxidation of polycyclic arenes
and acetyleaic hydrocarbons also proceed well with
bis(pyridine)silver permanganate (BPSP)® and bis(2.2"-
bipyridyl)copper(l1) permanganate {BBCP)®. Thesc rea-
gents seem to be advantageous over the methods mentioned
above, where neutrality, non-aqueous, aprotic media, good
yields, and the mildness of the reaction condition are desired.
Bis(pyridine)silver permanganate (BPSP) is an expensive and
a moderately stable reagent and preferentially could be
stored in a refrigerator for weeks. Bis(2,2-bipyridyl)
copper(l1) permanganate (BBCP) is stable at room tempera-
ture, but precaution in handling of the completely dried
reagent should be excercised .
Oxidation of anthracene (1) and phenanthrene (3) with BPSP
and BBCP geve their corresponding 9.10-quinones 2 and 4in
high vyields (Table). 1,2-Diphenylnaphtho[b]cyclobutadiene
(7) and 1,2-diphenylanthra[b]cyclobutadiene (9) produced
2,3-dibenzoylnaphthalene (8) and 2,3-dibenzoyl anthracene
(10) respectively in high yields. The yields obtained are much
higher than those reported by other methods®®.
Oxidation of 2,3-diphenylanthra[p]cyclobutadiene (9) into
2.3-dibenzoyl-9.10-anthraquinone (11) also proceeded very
well with these two reagents. 2,3-Dibenzoylanthracene (10)
afforded 2,3-dibenzoyl-9,10-anthraquinone (11) in high

Downloaded by: Collections and Technical Services Department. Copyrighted material.



947

Communications

November 1986

‘leusrew paybuAdod Juswiedaq Sa2IAIBS [@IIUYDS] pue SUoNI3|0D :AQ papeojumod

- - = 01l8798 $8-¢€8 0€ ug/ v T oy qg/ [4 ST vi
- €6 = = 01S67¥%6 €6-76 69 ygr/ v 9 56 ug/ 1 9 €1 7l
- - - PSTIHT vvC—Tre 0L vT/ v 2! 0L 49/ v4 4} I o1
- ~  eSYT¥T YhT-Tre 09 vT/ v 91 oL 49/ 'y 4" I 6
- - - - 4161-681 161681 06 U800/ 11 z S6  y0°0/11 z o1 6
) - - gSPI-ThI trl-Thl 08 4800/ 4 08  Yg0'0/1L 4 8 L
54 - SL $6 - 0 qpe/ v 9 0 ypg/ i 9 9 S
TLiTs SL (43 09 4112602 807 L0T 0L qoz/ 1l 9 8 y9j/1 9 14 €
86/89 SL 08 ~ 01S8C—S€8C ¥87—€8C 08 ygi/ 11 v 56 qg/ v 9 ré I
[2] %] [%] [%] [o.] [D.] [%] suonmpuo)n JuBRRY %] suonipuo) [ULZRLEN |
PIIX PIRIX PIRIA PIRIA drur 1 dw PIRIA uonIesy JUEPIXO PIIA uondrY WEPIXQO
»O4d ¢dld SN 1SYVD dogd dsdd 1oNpoId JUBIOLIY

suonepIXQ (J4d) BWOIYOI0ION| WNIUIPUA] pue (d1d) $1usSY djeuedurudd 19Jsueil-aseyd “(SIN) 18JIng (111)eseuedueiy (SVD) 91ejIng WNUOWUTY 91130 yim uostredwor)
ur sppat x 1oy} pue (JOge) oreuesueuniad (j)seddoa(jApuAdiq- T T)sig pue (dSdE) 21eurBuruiIod 19A[IS(3UIpLIAd)SIg YHM SUOQIBI0IPAH JIUS[A)00Y PUE SAUALY JIIAJA[O] JO UONEPIX( "dqeL

o000 .m.n..mn L g H,ww

e rl - = -2
S =S =8 E = bl..m B
y— = = = 32 &
P 9 dd ka
7Ny oy S © .= =8,
— e TE2 0 £ 3 S > 5
7N T Z35E . 520
o oo =335 ] 88 B§g
NS% s =] 28s%
§38¢8 o =% 583
&9 - (%] L prqm
) - = E S5 =
TRl = o 1 < s e

ST 33 () =2 ag
22 I S d=7

a. - N
S = b= = B S
¢ 9 £ oo &£ = 8 2 g g9 5 g .
- D oo @ T f7 N e === L — o ]
o T - | O 0 oo, &h R dibart = =
] 6\//15 RSB 0 Cd " . = |7 ] =2 =8
o CIA Pand o} e} T ©Q I > o~ . U o s OR
5 < & 51% IS S SRR i 2 533
g | o = S @ o = A % g0° 332
IGAEN / I — M3 7N T - —_ B | o s Q = g
IR e\ ST\ U\l./ . k] S 7 A 0L e S I N = A 53
a .| o — o=( = o= =0 = VH/ = S22 8= N a = O 3 = o
5 s < = © = = S ¢ ) s = O & 3 & = = 3=
N 3 7=\ ; / - 2 N/ N 2« = g g a= R
G o { 7y 4, P a -y w yg ] xT = = or
o ° N\ N N/ e o D~ m 2 oo [5: A0 — E2x
@ & - — - b o= = 7 I N ESRS) 5 23
, <& ST = @513 S S0
v £ - .nl.qd..v\dp %Wp ‘lw L=

w - 0 - - o3

0N % | . S £5se "o £ =£:=°

. — —
S S A = 8225 S P | F o,
R ©, 2 5 o, = = » .ot O I
—\ < o = &N = 8 e 5= o~ =x=- £58
7N\ . e < 72\ © ~ el s Qge 2 m o i 54 3558
4 - = o . ® Vl S = a5 K 8 & £.3
[ \ / o g 7 .ye_r.l mg 55
3 e W e W = e Z§REg x S &L EEZ
v, 3 W W W gl “z s2e5@ 258 752
& “ - - e g as EF<E &ac




948 Communications SYNTHESIS

compounds. IR spectra were recorded on a Perkin-Elmer IR 157G.
Melting points were determined in open capillaries on a Buchi 510
apparatus. Yields given in the Table refer to isolated products.

Oxidation of Diphenylacetylene (12) to Benzil (13); Typical
Procedure:

To a solution of diphenylacctylene (178 mg, 1 nurol) in dichlo-
romethane  (25ml), bis(pyridine)silver permanganate (3.23 g,
6 mmol) is added. The reaction mixture is stirred mangneticelly at
room temperature for 8 k. The progress of the reaction is monitored
by TLC (cluent: benzene). The mixture is filtered and the filtrate is
evaporated on a rotory evaporator. The resulting product is purified
by column chromatography on silica gel using n-hexane (25 ml) and
then benzene (50 ml) as eluents. Evaporation of the benzene fraction
affords white crystals of benzil (13); yield: 190 mg (95%); m.p.
92-93°C (Lit.”, m.p. 94--95°C).
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