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wave ole evaporation, and tritnration with 1,00 the desived
product.,

Componnd 15 was isulated by dilution ot the reactiva mixiore
with Ho0 160 mb and acidification with HOA¢ v mbn The mix-
ture was extracted with CHCL, washed several times with 1.0,
dried (Mg=ROy), and evaporated to ca. 25 ml. Carveful addition of
petrolenm ether cansed cryvstallization.

(minvne 16 was isolated directly Num the reaction niixtarve
after it was chilled 1o 0%,

8-Amino-7-chloro-5,6-quinolinediones (17--27).—The appro-
priante amine (30-40 mmol) i a few millimeters of 1O wax added
rapidly to s stivred =olntion of 3 2013 mmol) of 7,5~dichloro-3,6-
gquinolinedione? 1 400 ml of 121011 ar 0°0 The reaction mixtre,
which immediately tamed deep ved, was stivred Tor 30 i
The ved quinones 17--25 were izolated divectly by evaporating the
solvent fu racvo o a vohine of 25-50 ml, cooling the vesidnal
<uspension to 02, and filtering.
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Componnd 26 was ovbtained by evaporatiug the sclveot el
dizzolving the vesnlting =olid in benzewe,  Petroleun vther wo-
cavefully wdded to the point of elondives< aud the noxioee chitled
1o 0° and filtered.

Quivone 27 wax prepared usiug the provedure desceibed by
Zicke and Wiederhold® for the auihido derivative.

8-Amino-5.5,7-trichloro-6:{5H -quinolones ; 23--35 :. - -\ ~olutim
ol o G Stettchloro-600H -quinolone™ 2.5 ¢ b nnnolt 1u H
il of KO was conted 1o =30° with constaut <tirving, The
sanine 27 mnob nea few mithimeters of O was added enpuliy.
The produet bhegau 1o <epavate feom the yvellow bhrowi cenetion
mix ture withite d mio and after B ndu the mixtaee was Glieved
to give the produet ax a vellow ol

IS5 few compoennds were pyepared nsie it less palar yeacon spebinn,
<ec foonens o of Table

Preparation and the Results of Antitumor Screening of Some

Substituted Amino-, Azido-, Halogeno- and Hydroxy-p-benzoquinones'

KwaNe-YTEN ZEE-CHENG aAxND (. C. CHENG

Miheest Reseqcch Instilade, Kansas Ciy, Missoucd
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Syuthesix of =omne mmino-, azido-, hydroxyls, and halo-aibs=titated p-benzoquivones are reported. The amino-

benzogquinones were prepaved by catahnic reduction of the corresponding azide componnds;
were obtained by the treatment of halubenzoquinones with NaNj.

the latter it
Alkyvlaminogninones were prepared either

by the replacement of methoxyquinoues with appropriate amines or by refinxing dinlkyl- or diarylbenzoguinones

with amines.

Some alkyl analogs of 2,5-dihvdroxy=3,6-diphenyl-p-berzoquinone (olvporie acid: were prepared
by free-radiceal alkylation of 2,5-dihydroxy=p-benzoguinone with acyl peroxide.

Prelimiary <creening resnlt=

af these componuds indicated that 2.5-diazido-3,6-dimethoxy-p-henzoquinone, 2,5-dichloro-3,6-diphenyl-p-
benzogquinone, and 2,5-bis(p-ethylphenyl=3,6-dihydroxy-p-henzogninute possessed moderate activity against

Walker carcinosarcoma 256.
weight los< i the snrviving animals was obrerved.

The antibacterial activity of many quinone deriva-
tives hax long been recognized.??® This property has
been attributed mainly to protein binding. 4= A
number of benzogquinones, naphthoguinones, antla-
quinones. ad yuinoxazines possess activity against
protozon, Gram-positive and Gram-negative bacteria,
ant M yeobacterium tuberculosis.*  Compounds of this
tvpe are also used as antitumor agents.* A common
n-aminoquinonoid unit was noted" nmong some tunor-
inhibitory antibioties suech as streptonigrin, actino-
myvein C, mitomyeins, and porfiromyein.  Certain 2,5-
bis(alkylamino)-3,6-dimethoxy-p-benzoguinones are -
hibitory to sarcoma 180.'""  Polvporie acid (2,5-di-

o) vay This invesligalhne was svppored by the Cancer Chenoterapy
Nalional Service Uenter, National Cancer lnstitule, of the National lu-
stitutes of Healll. Public Health Servize: Comiracl No. P'H-43-65-94:
(1) presented in part before the Division of Medicinal Cheuvscry, 1571h
National Meeting of (be Amerivcau Chewical Sociely. Minneapolis, Miun..
April 1960 QA1EDY 173

2) {a) 2. AL Coover, Bivehenc. J.. T, 186 11413): (b K. N, Cowpey. /.
Sor. Chem. fsl., 46, 59 (19275,

3 8. Hayashs, Rumamoto Pherpt, Byull,, 1, 93 (1954).

1) M, AL Cooper and R. B. Haines, Biochem. J., 22, 317 (1928,

(3) Al. Raciborski. Auzeiger Ahwd, Wiss, Krakeo 333 11906)
Zewtr,, T8, 1595 (1907).

) 15 Yisclier, Bee., 48, 525 (19105,

() R. Cenil, A, Protein Cheme.. 9, 287 (10545,

18y 3. MHayvashi, T, Tanowe, . Ujivka, awl K. Yano, Ko mota Pl
Bull., 2, 32 (1955).

i TV P Raoand V. Veukalerwarlo, "Syiposiiun on 1he Synlhesis ol
Heterneyelic Conmpounds vf Physiological Interest,” llyderabail, India,
1064, 11 134, Chem. ADatr., 88, 76551 (1968),

(101 K. V. Rao, K. lhemunn. and R. I}, Woodwarl, J. Asee. Chem, Sov,
86, 2532 (1983).

(11 118, Verter aud 1. Rogers, /. Deg. Chent., 31, U087 (1961).

Chenr.

The last compound also pussesses zome activity against lenkemia L-1210,

Marked

hydroxy-3,6-diphenyl-p-benzoquinone) was reported 1a
be active agaiust leukemin 1.-1210.'7  Some quinonces
are potent mlibitors of dehydrogenase activity of
tumor ecells.'?

It is concervable that, in addition to the protein
binding characteristies, various substituted quiones
with different oxidation-reduetion potentials may play
an important vole 1 the phosphorylation, H transfer,
and electron transtfer iv bivlogical metabolisim.  Selee-
tive nhibition of the tumor cells may be achiceved by
modification of substituents on the gquinone riug svs-
tem. The present communieation involves the synthe-
six of some amino-, nzido-, hydroxyl-, and halo-2ub-
stituted p-benzoquinones antd the preiminary structure
activity study i animal tumor systems.

Chemistry.- - Although n series of 2.5-diwyl=3.6-di-
hydroxy-p-benzoguinones (1. R = aryl) related 1o
patyporie aeid (1. R = CyHi) was synthesized and
evaluated by Cain,' the vorresponding diamino analogs
[T have not vet been studied. I view of the impartanee
of the aminoguinones i onevlogieal studies,™ ' cowm-
pounds IT were synthesized in this laboratory.

Since the primary amino group is susceptible to both
oxidation and hydrolysis, relatively few aminoquinones
were reported in the literature. By adaptation of o

(123 J. P Borton and B EF, Cann, Nedarce, 184, 1326 (19591

{13) 8. Hayashi. H. Ueki. V. Veki, ). Aoki, K. Tonaka, I. Fdjimnaue,
K. Ka(sukawa and M. Mori. Clene, Phaorm. Bull, 1Tokyo), 11, 148 11963).

4y (@) B FC Cainl JL Chem, Sued, 036 (1961 (b)) B. I Cabn, 2600, 350
9631 Ter B F. Cain, a0 5472 110640 @) 13 B Cain, ihid.. ¢ a1
19665
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method used for the preparation of 7-amino-6-methoxy-
5,8-quinolinedione,’® the amino-p-benzoquinones (II,
R’ = H) were successfully prepared by catalytic reduc-
ion, followed by aerial oxidation, of the corresponding
azide intermediates (IIT), the latter in turn being ob-
tained by the treatment of halobenzoquinones (IV) with
NaXN; in aqueous acetone. Amino-p-benzoquinones
prepared by this method were found to be identical with
those prepared by displacement of methoxy-p-benzo-
quinones (IV, X = OCH;) with NH;.** Alkylamino-
quinones were prepared either by the replacement of
methoxyquinones with appropriate amines!! or by
refluxing 2,5-dialkyl- or 2,5-diaryl-p-benzoquinones with

0 0
R OH R NHR’
HO R R'NH R
0 0
I Il
0 0
R N, R X
N R X R
0 0
Il v

amines.”” Alkylamino chains of various length (Cs,Cq
to Cy,Cys) were prepared so that the absorption pattern
of the resulting compounds may be changed due to
their different hydro-lipo distribution. For comparison
of biological activity, some alkyl analogs of polyporic
acid (I, R = alkyl) were prepared by free-radical
alkylation of 2,5-dihydroxy-p-benzoquinone with acyl
peroxide in AcOH.'® The products were found to be
identical with that prepared by the base-catalyzed
condensation of esters of oxalic and fatty acids.!
The corresponding aryl analogs (I, R = aryl) were
obtained through diazotization of 2,5-dichloro-p-benzo-
quinone followed by hydrolysis!a (see Table I).

Ir spectra of these aminobenzoquinones revealed that
there is a tautomerization between the amino (II) and
the imino form (V) and that the imino form pre-
dominated. This is shown by the fact that for com-
pounds such as tetrachloro-, tetramethoxy-, or 2,5-
diphenyl-p-benzoquinone, a strong C=0 absorption
band® was observed between 1620 and 1650 cm—!.

OH
R NR’
R'N R
OH
A%

On the other hand, with the amino derivatives such as
2,5-diamino-3,6-diphenyl- or 2,5-bis(hexylamino)-3,6-

{15) T. K. Liao, W. H. Nyberg and C. C. Clieng, Angew. Chem., 79, 100
(1967).

(16) R. Neeff and O. Bayer, Ber., 90, 1137 (1957).

(17) (a) K. H. Hasan and E. Stedman, J. Chem. Soc., 2112 (1931): (b)
Al. Asanoand K. Yamaguti, J. Pharm. Sec. Jap., 60 105 (1940).

(18) (a) L. F. Fieser and E. M., Chamberlin, J. Amer. Chem. Soc., 70, 71
(1948); (1) L. F. Fieser and A. E. Oxford, ibi4., 64, 2060 (1942).

(19) F. Ficliter, M. Jetzer and R. Leepin, Ann., 396, 1 (1913).

(20) K. Nakanishi, *Infrared Absorption Spectroscopy.’”’ Nankodo Co.
Ltd., 'Tokyo, 1962, p 43.
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diphenyl-p-benzoquinone, only a trace of this char-
acteristic band was noted together with the presence of
a strong and sharp peak at 3240 ecm—! (OH). In the
case of 2 5-diphenyl-3,6-dipiperidinyl-p-benzoquinone
(VI) where tautomerization is not possible, thes trong
1620 em~! C=0 band was again observed in the in-
frared spectrum. A resonance equilibrium between the
amino- and imino-p-quinones in solution has already
been noted.!*-2!

Moore and coworkers?? reported that treatment of
polyporic acid with Ac,O in the presence of DASO
vielded 3,6-diphenyl-2H 5H-furo[3,2-b]furan-2,5-dione
(pulvinic acid dilactone, VIIa). The latter was identi-
cal with that obtained by the oxidation of polyporic
acid with Pb(OAc)s.?® Under the same reaction condi-
tions, 2,5-dihydroxy-p-benzoquinone (I, R = H),
however, did not yield the corresponding bis-A*#
butenoide VIIb, but a sulfur-containing, yellow erystal-
line product. The product was found to have limited
solubility in organic solvents and was soluble in H,O.
Its ir spectrum showed neither hydroxyl functions nor
unsaturated vy-lactone but rather a conjugated C=0
absorption. The nmr spectrum revealed only one
single peak at 2.81 ppm and the uv spectrum indicated
the retention of a quinoid structure. The elemental
analysis gave an empirical formula as C;HgO,S and the
mass spectral analysis gave its molecular weight as 260
(hence the correct molecular formula is CyoH;20.8,) with
a major fragmentation at 62. The compound de-
composed at high temperature with the liberation of an
intense odor of Me,S (m/e 62). Based on these data
the structure of this product is proposed as p-benzo-

0
0 R CHge 0"
ON— CH”
) _CH,
R 0" N0 0 3y
VIIa, R = CeH; VIII
bR =H

quinone-2 5-dimethylsulfonium 3,6-dioxide?* (VIII).
Formation of sulfur ylides of this type has recently been
reported.®

Biological Activity.—All compounds listed in Table I
were screened by the CCNSCaccording to theirprotocols.
Screening results of substituted p-benzoquinones having
T/C values for leukemia L-1210 of more than 1.25 and/
or T/C values for Walker carcinosarcoma 256 of less
than 0.50 are listed in Table IT. In spite of the fact
that polyporie acid was reported to have significant
and reproducible inhibitory activity against leukemia
L-1210,'%1 this compound failed to show similar
activity against leukemia 1.-1210 in the CCNSC test
system.”® This discrepancy was attributed to the
difference in the type of mouse used in these experi-

(21) S. Dédbne, J. Ranft and M. Paul, Tetrakedron Lett., 3355 (1964).

(22) (a) H. W. Moore and H. R. Shelden, Abstract of tlie 155t National.
American Chemical Society Meeting, San Francisco, Calif., April 1968,
No. PHYS 173; () H. W. Moore, and R. J. Wikliolm, Tetrcherlron Lett,
5049 (1968).

(23) R. L. Frank, G. R. Clark and J. N. Coker, J. Amer. Clem. Soc.. T2,
1824 (1950).

(24) The Chemical Abstracts name for this compound is sulfonium, (3.6-di-
hydroxy-p-benzoquinone-2,5-ylene)-bisdimetliyl-, dilivdroxide, )is-(inner
salt).

(25) R. Gompper and H. Kuchner, Chem. Ber., 99, 527 (1966).

(26) Test results were provided by contract screeners of CCNSC.
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267

TasLe 1 (Continued)

Yield, ————0Uv spectra-—————

Ri Re Mp, °C % A E‘OH, ny log e
(G p—C2H5CeH4 267-269 30 241 4.35
275 3.61

370 3.61

Ci p-CH;3(CH,);CeH, 169-170 25 242 4.38
268 3.49

370 3.65

1 p-BrCeH, 302-304% 26 250 4.47
276 4.22

374 3.69

Br CH; 173-175¢ 86 288 4.30
Br Cel; 227-2294m >4 288 4.10
O- (CHj)oS* >330 dec 40 278 4.36
291 4.36

<« P. R. Shildneck and R. Adams, J. Amer. Chem. Soc., 53,2373 (1931).

® Reference 14b. < Reference 14b, mp 311° dec. ¢ Reference

19, mp 154°. * Reference 16, mp 256°. / Exploded at 115°. ¢ A, Oliverio and G. Werber, Ann. Chin. (Rome), 42, 145 (1952), mp
104-105. * C. L. Jackson and G. Qenslager, Am. Chem. J., 18, 1 (1896), mp 142°. i D. E. Kealnes, .J. Amer. Chem. Soc., 56, 2478
(1934), mp 208-209°. 7 Reference 14b. * Reference 14b, mp 304°. ! A quinhydrone. » Mp 224°,
TasLe II
ANTITUMOR SCREENING RESULTS OF SEVERAL p~BENZOQUINONE DERIVATIVES
0
R R,
0
Wereening resalts—— -
L-1210 _——— — WM256———————
Dose, Dose,
Be R: mg/kg Survival Wt dif T/C meg kg Survival Wt dif T/C
OH p-C.HCeH, 400 1/4 —4.4 1.15 90 1014 24 0.38
200 4/4 —4.3 1.03 45 5,6 1 0.59
150 3/4 -5.8 1.47
100 8/8 —-3.8 1.37
65 4/4 -1.7 0.96
N3 CH,0 80 0/6 60 0/6
40 3/6 —6.2 30 9,12 —13 0.37
20 6/6 -2.3 0.98 15 1212 -5 0.64
7.5 1212 -2 1.01
Cl CH,O 80 0/6 ) 10,12 -9 0.45
40 4/6 -2.5 1.01
20 6,/6 -2.3 1.06
(@ C:H; 400 1/6 —2.9 0.75 800 0.6
200 6/6 -0.3 0.88 720 16 —22 0.31
340 25,25 —14 0.51
200 5:6 —15 0.28
170 6 6 —-13 0.60
100 46 -3 0.64
85 6.6 —12 1.20
nents (DBA es. C;H/DBA hydride).? It is of interest (ITI, R = CH;0) agamst Walker 256 was also ob-

to note that an analog of polyporie acid, 2,5-dichloro-
3,6-diphenyl-p-benzoquinone (IV, R = CyH;; X = ClI),
displayed inhibitory activity against Walker 256 in
rats® and a homolog of polyporic acid, 2,5-bis(p-ethyl-
phenyl)-3,6-dihydroxy-p-benzoquinone (I, R -
C,H;-C4H;). exhibited anticancer activity against leu-
kemia L-1210 (the test system has been an early treated
intraperitoneal L-1210 system with intraperitoneal
drug administration) and Walker 256.% Inhibitory
activity of 2,5-diazido-3,6-dimethoxy-p-benzoquinone

(27) Di. Retty J. Abbott of CCNSC. Private communication.

served.?® The azido and halogenated derivatives are in
general rather toxic [the lethal doses for 2,5-diazido-
p-benzoquinone (III, R H) aud 2,5-difluoro-3,6-
dimethoxy-p-benzoquinone (IV, X = F; R = CH;0)
are ca. 10 mg-kg]. None of the aminoquinones (II)
displayed significant antitwmor activity against leu-
kemia L-1210. The pulvinic acid dilactone (VIIa) was
found to be without antileukemic activity. p-Benzo-
quinone-2,5-dimethylsulfonium 3,6-dioxide (VIII) did
not exhibit activity against WA-256. Severe body
weight loss was noted with many of the aforementioned
compounds that displayed activity against WA-256 as
well as leukemia L-1210.
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Experimental Section*

2,5-Diazido-p~xyloquinone (III, R = CHjyj.-—Tv a =tirred =uli-
tion of 12 g (0.041 mol) uf 2,5-dibroma-p-xyloguitone? in 300 ml
»f MesCO was slowly added, with cooling, an agueons solntivu
of activated NaNy* [5.9 g (0.00 mol) in 150 ml of FLOJ. A hrown
=ulntion wax initially formed.  Upon continons stirring at muom
temperatnre an orange solid gradnally precipitated.  After 20 he
the =alid wax collected by filtration, washed (H.Q), 2 times with
SH0nly, theu vacunm dried 1o give 8.1 2 (007 vield tof prodnet,
mp F30--132°,

Other azidoquinones were prepared by essentially the =mme
procedure, reaction time, 4-20 hr (zee Table 1),

2,5-Diamino-3,6-dimethoxy-p-benzoquinone 111, R = CH:O,
R’ = H).---A fine suspension of 0.7 g of 2,5-diaza-3,6-dimetrhoxy-p-
henzoguinone and 40 mg of PtO. in 250 ml of MeOH was hydro-
rerated at room temperatiire nnder 4.2 kg-em? of s for Yo
min,  The resnlting mixtnre wax filtered and the insolnble <olid
wius extracted with 600 ml of boiling MeOH. The extract and
the colorvless filtrate (which tiened purple on contaet with and
were combined and concentrated /n vamw 16 ca. 1l Upon
waling, 0.5 ¢ (0077 vield) of 25-diaming-3,6-dimethoxy-p-
benzoquinone was obtained as dark purgle arvstals, mp 258-260°.
The 1tv and ir absovrption spectea af thix produer were fonnd 1o
be identieal with those prepared by the treatment of retrn-
methoxy-p-henzoqninone with NH,. %

Preparation of other diaminoguinvnes was varried out by
exsentially the same procedure (see Table T).

General Preparation of 2,5-Bis(alkylamino)-p-xyloquinones
111, R = CHy).--A solution of 2.72 g (0.02 mol) af p-xyvlogninone
and 0.04 mol of the appropriate amine in 120 ml of XIOH was
refluxed ow n steam bath for 3 min. U cooling, the resulting
purple eryvstals were eollected by filtration and washed ywice with
20 ml of FOM and twice with 20 ml of petrolenm ether.  The
crnde proditet vondd be purified by vecrvstallization from 11OH
(~ee Table T

2,5-Biz(alkylaming =3,6-dimethuxy-p-benzoquinones 111, It =
OCH3) were prepared by essentially the same procedure except
that tetrnmethoxy-p-benzoquinone was nsed i place of p-
xyvlugninone,

2,5-Bis(p-ethylpheny! 1-3,6-dichloro-p-benzoquinone (IV, X =
Cl, R = p-CH;-Ce¢Hy)-~To a =olution of 28.5 g (0.16 mol)
»t 2.5-dichloro-p-benzogninone in 800 ml of MeOH and 280 ml
of 6O was slowly and simaltaneously added a diazotized mix-
ture ot p-ethylaniline [prepared by the addition of 28 g (0.41
mol) of NaNO; in 100 ml of H.O 1o 44 g (0.36 mol) of p-ethyl
aniline i a solution of 100 ml of M,0 and 108 ml of coucentrated
HCL at 0°] and an agueons <olntion of 72 g of NaOAc¢ in 120 ml
of H.0. The addition took eq. 40 min. The reaction mixture
wis stirred at room temperatnre for 20 hr afrer which the =olvent
wis evaporated imnder redinced pressure. The resulting residne
was ponred, with stirving, into 500 ml of HyO. The hrown =olid
was collected by filtration and extracted with T L of warm
(50-60°) EtOH.  The vrange =olid, 20.3 g, mp 260°, was re-
ervatallized from BnOH to give 18.3 g 1307, vield) of pure prod-
uet, mp 267-269°.

«28) All welting poinis t(corrected) were takeu on a Thomnas-lluover
welting point apparatus. Tlie by absorption spectra were determined willy
4 Deckman DNK-2 speciropbotorieter. Wlere analyses are indicaled oply
iy gvmbols vf the elements, analytical results olbcained for those eleipents
were within =0.49, of 1be tleoretical values.

29y L. I. 8Smith anl J. Nichols, J. Amer. Chem. Soc., 68, 1739 11943,

i30) Activated NaNj can be preparey] by a modified procedure of P. AL S,
Siotly [Org. React., 8, 382 (1964)1: 7n 200 ml of (HsN)s 58 g of comrmer-
cial NaNs was dissolved. Tbe resulting soln was filtered fromn insoluble
material, and to the filtrate waz added slowly, with cooling, 400 ml of Me:CO.
The resulting precipitate was collected by filtration, washed twice with
150 ml of MesCO. and dried in rvecuo, yield 38 g.
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Analogous componnds werve preparved by esseatially the <
procednre isce Table 17,

2,5-Bis(p-ethylphenyl)-3,6-dihydroxy-p-benzoquinone (I, R
p~CHCHyx To a ~nspension of 5 g of 2.5-bixt p-ethylpheuvts-
3, 6=dichloro-p-benzogninone e 50 ml vt MeOH was added Too
ml ol T, NaOH. The mixtive was <tivred and vefluxad for in
win. The purple <olution was filtered from any nssluble ~oli.l.
and the Altrate was dilnted with 50 il of 1O, aud, wish roohigg,
was acidified 6 pll T with HCL O The vesubting brows <olid wis
vollected by filtration and deied to give 4.7 g of cradde produet.,
mp 255 2587, Recvvs<iallization from tolnene znve 5.5 @ (T8,
vield 1 of pure product, mp 262-204°,

Other componds e thix <eries were prepaled hy esxzentially
the same procedare (see Table 12 The 2,5-bix(p-bromophenyl:
muelog was recevstallized from pyvidine.

2,5-Dihexyl-3,6-dihydroxy-p-benzoquinone :I, R = ,CH.:u-
CHyL - A mixtare of 65 ¢ (0.5 mol) of hepranoiv acid s tH g
af ]OCL i1 200 mt of CHCL was refluxed for T he. The ~olvewn
wax removed under rednved pressive and the residual sveap was
dilnted with 300 1l of petradeam ether.  The mixtare was
tiltered aud the filtrate evaporated to give 73 g of resitlie. Thix
wis dizzolved i 300 ml of pentane and added dropwise to @
mixtnre of 78 g ol Nast)e, 500 g ol erashed e, aud 500 ml o vohl
H.O.  The temperature was maintained betweeu 0 aud 57, After
the addition was complete, the mixture was stuved Tor acaddi-
tivnal 20 min. The aynenns layver was extracted swicve with 600
ml of pertaue. The cambined pentane =olntions were washel
with a <matb amonut of cold HaO nod dried (NnaSOy 0 The <obvemn
wax then evaparned at ronn temperature o roviw 16 give 54 g
of the eyl peroxide.

To o owarn 0 suspension of B g oo 20-dihydeoxy-p-
benzogquinoue in 350 ml of AcOF was <lowly 15 i added
the aforementinomed  heptanoyl peroxide with <tivrnug. The
temperatine of the reaction mixinre wax kept wt 902 {61 50 min
with continmed <tirring aud then was alowed to stiv overuight
at room tewpernture.  The orange svsials which sepated
were vollected by filteation to give 5 g of vide product, wp
150 - 135°0 Recervstallization from EGOH-H.0 gave 225 g b1,
vield) of pure produet as fine, orange-red needles, mp 155 1567,

p~-Benzoquinone-2,5-dimethylsulfonium 3,6-Dioxide (VIII. A
mixtare of 2.8 g 10.02 mobh) of 2.5-dihyvdroxy-p-henzoguinone i
50 ml of DMSO and 25 ml of Acy0) swas hemed vrea water bath
(G601 for 3 mine The reaction mixture was then allowed to cool
overnight.  The vesalting <olid was vollected hy filtrmnion aud
waxhed sneceszively with 5l of AcO) twive with 20 ml of Oyl
atd twice with 20 ml of petrolenm ether 1o give 2.2 ¢ 427, viehd)
of vellow =olid, mp >360° vdarkenad at 3307 Recrvstalliza-
tion from 60 ml of AcOH gave 559, vecovery of vellow needles,
mp >360° idavkened at 330°). The prodiet was very <oluhle in
Hu(), =olnble i hot AcO11, =lightly <oluble 1 E1O11L 2-ethoxy -
ethawol, and BnOM, and fiwsoluble i pyridine apd Calle. his
nmr =pectram in CF,COH <howed ouly o <ingle peak at 2.5t
ppm (TAMSRy The 1 <howed weither OH nor ansatavted --
lactone absorption «ax i the ense of romponnd VL The ay
=till retained the gquinvue absorption \11)e(~ll'1ma I TS
flog € 4360 291 mp tlog « £.365 A5 300 mp dog e 40500
The produet liberated MesS On ¢ 627 aud a trave ol DMSUO ou
heating (verified by mass spectrinm determination . li< moleca-
I welght was 260 (uass =pectrnn .

Aual. (CoHpORS €, 46140 HL 4650 =, 2465,
45,04 1, 4620 X, 24085,
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