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Abstract

Five new alkylated benzoquinones were isolated as methyl ether derivatives from a complex mixture containing alkylated hydroxy
benzoquinones\ obtained from the fruits of Maesa lanceolata[ The structures of the benzoquinones\ named\ 1!acetoxy!4!methoxy!5!
methyl!2!tridecyl!0\ 3!benzoquinone\ 1!methoxy!4!acetoxy!5!methyl!2!tridecyl!0\ 3!benzoquinone\ 1!acetoxy!4!methoxy!5!methyl!
2!ð"z#!09?!pentadecenylŁ!0\3!benzoquinone\ 1!methoxy!4!acetoxy!5!methyl!2!ð"z#!09?!pentadecenyl!0\ 3!benzoquinone and 1\4!di!
methoxy!5!methyl!2!tridecyl!0\3!benzoquinone\ were based on 0H and 02C NMR data\ mainly 1D NMR experiments\ including
0HÐ02C HMBC correlations\ as well as chemical derivatization[ Þ 0888 Elsevier Science Ltd[ All rights reserved[

Keywords] Maesa lanceolata^ Myrsinaceae^ Benzoquinones^ 1!Acetoxy!4!methoxy!5!methyl!2!tridecyl!0\ 3!benzoquinone^ 1!Methoxy!4!acetoxy!5!
methyl!2!tridecyl!0\ 3!benzoquinone^ 1!Acetoxy!4!methoxy!5!methyl!2!ð"z#!09?!pentadecenylŁ!0\3!benzoquinone^ 1!Methoxy!4!acetoxy!5!methyl!2!
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0[ Introduction

In our previous report "Muhammad\ Mossa\ + El!
Feraly\ 0882#\ we described the structures of two new
alkylated benzoquinones\ namely\ 1!hydroxy!4!
methoxy!2!pentadecyl!0\ 3!benzoquinone "dihydro!
maesanin# and 2!ð"z#!09?!pentadecenylŁ!1\4!dihydroxy!5!
methyl!0\ 3!benzoquinone "maesanol#\ isolated from the
leaves of Maesa lanceolata Forssk[ Locally\ the fresh
leaves of this plant are used as a poultice for the treatment
of rheumatic arthritis\ while in East Africa the fruit is
used as an anticholera medication "Kubo\ 0870#[ Earlier
investigations reported on the antimicrobial activity of
this plant "Taniquichi\ Chapya\ Kubo\ + Nakanishi\
0867# and the isolation of 1\4!dihydroxy alkyl!
benzoquinones "Midiwo\ Odingo\ + Arot\ 0889# and
maesanin "Kubo\ Kim\ Ganjan\ Komikawa\ + Yamagia\
0876# from the fruits of the East African plant[ Maesanin
possesses nonspeci_c host defense stimulatory and anti!
4!lipoxygenase activities "Kubo et al[\ 0876^ Fukuyama
et al[\ 0882#[ It also inhibits the mitochondrial oxidative
phosphorylation "Makawiti\ Kanji\ + Olowookere\

� Corresponding author[

0889#[ However\ other species of Maesa yielded di}erent
alkylated hydroxybenzoquinones "i[e[ M[ formosana
"Chen + Koo\ 0862# and M[ macrophylla "Chan!
drasekhar\ Prabhu\ + Venkateswarlu\ 0869#\ a dimeric
phenol "i[e[ M[ montana and M[ indica "Wall et al[\ 0877##\
sterols and triterpenes "i[e[ M[ chisia "Ali\ Giri\ + Pakra!
shi\ 0864## and a triterpene glycosidal fraction from M[
chisia\ which possesses anti!in~amatory and tran!
quilosedative activities "Gomes\ Sharma\ + Ghatak\
0876#[

In continuation of our previous investigation
"Muhammad et al[\ 0882#\ we herein report on the iso!
lation and characterization of four new alkylated benzo!
quiones as methyl ethers from complex mixtures
containing isomeric monohydroxy alkylbenzoquinones
"0¦1# and "2¦3#\ together with a new dimethyl ether
derivative from a mixture of dihydroxy alkylbenzo!
quinones\ isolated from the fruits of M[ lanceolata[ The
new compounds are 1!acetoxy!4!methoxy!5!methyl!2!
tridecyl!0\ 3!benzoquinone "4#\ 1!methoxy!4!acetoxy!5!
methyl!2!tridecyl!0\ 3!benzoquinone "5#\ 1!acetoxy!4!
methoxy ! 5 ! methyl ! 2 ! ð"z# ! 09? ! pentadecenylŁ ! 0\3 !
benzoquinone "6#\ 1!methoxy!4!acetoxy!5!methyl!2!
ð"z#!09?!pentadecenylŁ!0\3!benzoquinone "7# and 1\4!
dimethoxy!5!methyl!2!tridecyl!0\3!benzoquinone "8#[
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1[ Results and discussion

Column chromatography of the n!hexane extract of
M[ lanceolata fruits\ using n!hexaneÐEtOAcÐAcOH mix!
ture as eluent "see Section 2#\ resulted in the isolation of

two constituents\ namely\ dihydromaesanin "05#
"Muhammad et al[\ 0882# and maesanin "01# "Kubo et
al[\ 0876# together with a fraction consisting of a complex
mixture of hydroxy!alkylbenzoquinones\ as suggested by
its0H and02C NMR data Table 1[ Subsequent separation
of the mixture by chromatography over 6) AgNO2!
impregnated silica gel "using CH1Cl1 as solvent#\ followed
by C!07 reversed phase chromatography "using Lich!
roprep silica gel RP!07 and MeCN as solvent# yielded
two fractions\ each consisting of a mixture of isomeric
monohydroxy!alkybenzoquinones\ 0¦1 and 2¦3\ in
yields of 9[92) and 9[902)\ respectively[ These two
fractions were not amenable to further separation and
their benzoquinone components\ 0Ð3\ were only sep!
arable as their methyl ethers[ The methyl ethers were
prepared by treatment with ethereal solution of CH1N1

to give 4Ð7\ respectively\ which were separated by ~ash
chromatography\ followed by centrifugal preparative
chromatography "Chromatotronþ#[

Compound 4\ C12H25O4\ exhibited UV\ IR\ 0H NMR
and mass spectral data that were comparable to those
of compound 5\ which also analyzed for C12H25O4[ For
example\ both compounds showed the same base peak at
m:z 249 ðMÐAcŁ¦ in their mass spectra and four similar
substituents "i[e[ ÐMe\ ÐOMe\ ÐOAc\ and ÐC02H16 hydro!
carbon chain# as suggested by their 0H and 02C NMR
data "Tables 0 and 1#[ Thus\ the long tridecyl hydro!
carbon chain at C!02 in both compounds was the same
as observed in rapanone "09# "Dallacker and Lohnert\
0861#\ rather than the pentadecyl chain of dihydro!
maesanin"05# "Muhammad et al[\ 0882#[

The arrangement of the four substituents on the benzo!
quinone ring as shown in 4 and 5 were determined by
1D NMR experiments\ including COSY\ HETCOR and
HMBC[ The 1D NMR 02CÐ0H HMBC experiment on 4

showed a three!bond correlation between d 0[83 "C!5!
Me#\ dc−0 070[9 and dc−4 044[7\ and d 1[26 "H!0?#\ dc−1

037[6 and dc−3 072[9\ as well as d 3[90 "C!4!OMe#\ dc−3

072[9\ and dc−5 016[1\ thus con_rming that the methyl
and methoxy groups were ortho to each other in a 0\3!
benzoquinone ring system[ In addition\ the HMBC
experiment further demonstrated two!bond correlations
between the C!5!methyl group and dc−5 016[1\ and the
H!0? methylene group and dc−2 024[9[

A similar HMBC experiment on compound 5 showed
three bond correlations between d0[81 "C!5!Me#\ dc−0

072[3 and dc−4 037[5\ and d 1[30 "H!0?#\ dc−1 044[7 and
dc−3 079[6\ as well as d 3[90 "C!1!OMe#\ dc−0 072[3 and
dc−2 020[6\ thus con_rming that the methyl and methoxy
groups were meta to each other\ while the acetoxy group
was placed para to the methoxy group[ From the fore!
going data compound 5 is the methyl ether of 1!hydroxy!
4 acetoxy!5!methyl!2!tridecyl!0\3!benzoquinone "1#\
while 4 is the methyl ether of compound 0[ Finally\ the
mixture "0¦1# was acetylated to give the same diacetate
00\ which analyzed for C13H23O5 by CIMS "Tables 0Ð1#\
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thus con_rming that compound 0 is a positional isomer
of 1[

The methyl ethers 6 and 7\ each analysed for C14H27O4\
had spectral data "UV\ IR\ 0H and 02C NMR# that were
generally similar to those of the methyl ethers 4 and 5[
Thus\ the 0H and 02C NMR data "Tables 0Ð1# of the 0\ 3!
benzoquinone nucleus of 6 and 7 were almost indis!
tinguishable from those of 4 and 5\ respectively\ while the
long hydrocarbon chain at C!2 was the same in both
compounds\ but di}erent from the tridecyl side chain of
4 and 5[ Instead\ the long pentadecenyl chain found in 6

and 7 was clearly the same as in maesanin\ "01# "Kubo et
al[\ 0876# and maesanol "02# "Muhammad et al[\ 0882#\
including the signals due to the cis double bond system
at C!09?!C!00? "Tables 0Ð1#\ which were very close[ The

02C NMR data for the benzoquinone nucleus of 6 and 7

were assigned by comparison with those of compounds
4 and 5\ respectively\ and were found to be very close\
thus con_rming 6 and 7 are the methyl ethers of 2 and 3\
respectively[

Fraction A was found to contain crude 03\ a minor
compound that was inseparable from maesanol "02#[
Hence it was decided to identify it as its methyl ether 8\
C11H25O3[ The 0H and 02C NMR spectral data "Tables 0Ð
1# of 8 were remarkably similar to those of maesanol
dimethyl ether "04# "Muhammad et al[\ 0882#\ but lacked
signals associated with the C!09?!C!00? ole_nic group of
hydrocarbon chain[ Instead\ 8\ like 4 or 5\ was concluded
to have a C!2 tridecyl hydrocarbon chain\ as suggested
by its MS and 02C!NMR spectral data[ The identity of
compound 8 was substantiated by comparing its 02C
NMR data for the benzoquinone ring carbons and
attached substituents\ with those established for 4Ð7 and
04 "Muhammad et al[\ 0882#[

2[ Experimental

Mp] uncorr[^ IR] KBr and neat^ NMR] 199\ 299 or 499
MHz "0H# and 49\ 64 or 014 MHz "02C# in CDCl2\ using
TMS as int[ standard^ multiplicity determinations "APT
and DEPT# and 1D NMR spectra "COSY\ HETCOR
and HMBC# were run using standard Varian or Bruker
software^ MS] direct probe using Shimadzu QP499
GC:mass spectrometer^ CIMS] Finnigan 2299 mass spec!
trometer\ using NH2 as an ionizing gas^ TLC] silica gel 59
F143 "solvent n!hexaneÐEtOAc^ 6]2#\ AgNO2!impregnated
silica gel 59 F143 "solvent] n!hexaneÐEtOAcÐAcOH^
6]2]9[0# and reversed phase RP!07 F143 S "solvent MeCN#^
CC] silica gel 59\ 6) AgNO2!impregnated silica gel and
Lichroprep RP!07\ using as solvents n!hexaneÐEtOAcÐ
AcOH\ CH1Cl1 and MeCN\ respectively^ centrifugal
prep[ TLC "CPTLC\ using Chromatotronþ\ Harrison
Research Inc[ Model 6813#] 0 or 1 mm silica gel PF143

disk\ using a ~ow rate of 2 ml min−0[ The isolated com!
pounds were visualized under short!wavelength "lmax 143
nm# UV!light and with 0) vanillinÐH1SO3 spray reagent[

2[0[ Plant material

The fruit of Masea lanceolata Forrsk were collected in
summer 0886\ in Abha\ Saudi Arabia "Blatter\ 0867#[
A voucher specimen is deposited at the herbarium of
MAPPRC\ College of Pharmacy\ King Saud University\
Riyadh\ Saudi Arabia[

2[1[ Extraction and isolation of benzoquinones

The dried ground fruits "599 g# were percolated with
n!hexane "2×4 L^ yield 009 g#[ The n!hexane extract "14
g# was subjected to CC over silica gel "type 59\ 649 g# and
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Table 0
0H NMR chemical shift valuesa and coupling constants "in parentheses\ in Hz# for compounds 4Ð8 and 00

H 4 5 6 7 8 00

0? 1[26\ t "6[4# 1[30\ t "6[4# 1[25\ t "6[5# 1[30\ t "6[5# 1[28\ t "6[2# 1[28\ t "6[7#
1? 0[39 m 0[27 m 0[39 m 0[27 m 0[25 m 0[30 m
8? Ð Ð 0[88 m 1[90 m Ð Ð
09? Ð Ð 4[22\ t "4[3# 4[23\ t "3[5# Ð Ð
00? Ð Ð 4[22\ t "4[3# 4[23\ t "3[5#
01? 0[13\ mb 0[13\ mb 0[88 m 1[90 m 0[13\ mb 0[13 mb

03? Ð Ð 0[15 mb 0[16 mb Ð Ð
04? Ð Ð 9[77\ t "6[9# 9[78\ t "6[9# Ð Ð
1!OMe Ð 3[90 s Ð 3[9 s 2[87 sc Ð
4!OMe 3[90 s Ð 2[88 s Ð 2[88 sc Ð
5!Me 083 s 0[81 s 0[81 s 0[81 0[80 s 0[84 s
OAc 1[23 s 1[24 s 1[90 s 1[91 Ð 1[23\ 1[24\ 1×s
Other 0[14Ð0[21 m\ 0[14!0[29 m 07H 0[14Ð021 m 03H\ 0[15Ð021 m 03H\ 0[13Ð021 m\ 0[13Ð0[21 m\
protons 07H "H!2?!H!00?# "H!2?!H!00?# "H!2?!H!7?\ H!02?# "H!2?!H!00?\ H!02?# 07H\ "H!2?!H!00?# 07H\ "H!2?!H!00?#

a Spectra for 4\ 5\ 8 and 00 were recorded at 299 MHz\ and for 6 and 7 at 499 MHZ[
b Superimposed under other CH1 protons[
c Interchangeable signals[

Table 1
02C NMR chemical shift valuesa for compounds 0¦1\ 2¦3 and 4Ð8 and 00

"0¦1#b "2¦3# 4b 5 6 7 8 00

0 079[4\ 072[2 079[3\ 072[2 070[9 072[3 070[3 072[7 073[4 068[6
1 049[2\ 040[9 049[2\ 040[0 037[6 044[7 038[0 045[1 044[3 038[9
2 021[6\ 017[6 021[6\ 017[7 024[9 020[6 024[2 021[0 029[8 024[7
3 Ð Ð 072[9 079[6 072[2 070[0 073[9 079[9
4 040[0\ 049[2 040[2\ 049[3 044[7 037[5 045[1 038[9 044[3 038[9
5 004[7\ 019[0 004[6\ 019[1 016[1 020[0 016[4 020[4 015[3 020[7
0? 11[6\ 12[2 11[7\ 12[3 12[3 12[6 13[9 12[5 12[9 12[7
1? 17[0\ 17[1 17[1\ 18[1 17[3 17[7 17[7 18[1 17[8 17[2
8? Ð 15[8\ 16[1c Ð Ð 16[2c 16[2c Ð Ð
09? Ð 018[7\ 018[8 Ð Ð 029[1 029[1 Ð Ð
00? Ð 018[7\ 018[8 Ð Ð 029[1 029[1 Ð Ð
01? 11[5\ 11[5 15[8\ 17[0c 11[6 11[6 16[4c 16[5c 11[6 11[6
02? 03[9\ 03[9 21[9\ 21[9 03[0 03[0 21[2 21[3 03[0 03[0
03? Ð 11[3\ 11[3 Ð Ð 11[6 11[6 Ð Ð
04? Ð 03[9\ 03[9 Ð Ð 03[3 03[3 Ð Ð
1!OMe Ð Ð Ð 50[1 Ð 50[5 50[0 Ð
4!OMe Ð Ð 50[9 Ð 50[3 Ð 50[0 Ð
5!Me 6[7\ 7[6 6[8\ 7[6 7[5 8[9 8[9 8[4 7[3 8[1
OAc 056[7\ 057[9\ 057[0\ 056[8\ 057[0\ 19[2 056[7\ 19[5 057[4\ 19[6 057[2\ 19[6 Ð 056[7\ 19[1\

19[8\ 19[8 19[2\ 19[3 056[4\ 19[1
Other 18[1Ð20[8\ 18[2Ð18[7\ 18[2Ð20[8\ 18[2Ð20[8\ 17[7Ð29[0\ 18[1Ð29[0\ 18[2Ð20[8\ 18[1Ð20[8\ 8CH1

C 8CH×1 5CH1×1 8CH1 8CH1 5CH1 5CH1 8CH1

a Spectra for 0Ð5\ 8 and 00 were recorded at 64 MHz\ and for 6 and 7 at 014 MHz[
b Multiplicities were determined by APT and:or DEPT\ also aided by 1D NMR COSY and HETCOR experiments[
c Interchangeable signals[

eluted with n!hexane\ followed by increasing amounts of
EtOAc in n!hexane containing AcOH "9[0)#[ Elution
with n!hexane gave fraction A as an orange gum con!
taining mixtures of compounds 02 and 03 "499 mg#\ which
was separated by rechromatography over 6) AgNO2!

impregnated silica gel "type 59# using CH1Cl1ÐCHCl2
"0]0# as solvent to give crude 03 "149 mg^ Rf 9[14\ silica
gel\ solvent] n!hexaneÐEtOAc^ 6]2#\ followed by maesanol
"02\ 199 mg\ mp 027Ð039>C\ Lit[ Muhammad et al[
"0882#\ mp 039Ð031>C# as orange needles[ Further elution
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with n!hexaneÐEtOAcÐAcOH "7]1]9[0# yielded fraction
B as gum containing the complex mixture "0¦1# and
"2¦3# "854 mg#\ which upon rechromatography over
6) AgNO2!impregnated silica gel "type 59\ 39 g# using
CH1Cl1 as solvent to give yellow solid " fraction B!0\ 149
mg#\ followed by an orange gum " fraction C\ 449 mg#\
with Rf values of 9[39 and 9[29 "AgNO2!impregnated
silica gel\ solvent] CH1Cl1#[ Both the fraction were further
puri_ed separately by rechromatography over Lich!
roprep silica gel RP!07\ using MeCN as solvent\ which
yielded two mixtures of compounds ð0¦1 "199 mg# and
2¦3 "349 mg#Ł as pale yellow needles and an orange
gum\ respectively "Rf each 9[31\ C!07 silica gel^ solvent]
MeCN#[ Further elution with n!hexaneÐEtOAcÐAcOH
"84]4]9[0# a}orded fraction D "0[4 g#\ which was rech!
romatographed over 6)[ AgNO2!impregnated silica gel
to give dihydromaesanin as yellow needles "05\ 299 mg\
mp 87Ð099>C\ Lit[ Muhammad et al[ "0882#\ mp 090Ð
091>C#\ followed by maesanin "01\ 049 mg\ mp 89Ð81>C\
Lit[ Kubo et al[ "0876##\ mp 80Ð82>C# as yellow prisms[
The identity of maesanin "01# was con_rmed by com!
parison of its spectral data with those reported in the
literature "Kubo et al[\ 0876#\ while dihydromaesanin
"05# and maesanol "02# were con_rmed by direct com!
parison with authentic samples[

2[2[ Methylation of compounds "0¦1#

The mixture of compounds 0 and 1 "099 mg# was
treated with an excess of an ethereal solution of CH1N1

at room temp for 3 h[ The reaction mixture was dried in
vacuo to a}ord a yellow residue containing two products
"Rf 9[59 and 9[44\ silica gel\ solvent] n!hexaneÐEtOAc]
3]0# that was subjected to CC "silica gel 59\ solvent]
petrolÐEtOAc^ 08]0# to give compounds 4 "45 mg# and 5

"39 mg# as pale yellow needles[

2[3[ 1!Acetoxy!4!methoxy!5!methyl!2!tridecyl!0\3!
benzoquinone "4#

Pale!yellow needles from hot n!hexane\ mp 45Ð46>C^
UV lEtOH

max nm "log o#] 193 "3[45#\ 160 "2[74# and 280
"1[69#^ IR ymax "KBr# cm−0] 1899\ 1759\ 0679"OAc#\ 0559\
0509\ 0409\ 0269\ 0169\ 0079\ 0014 and 0999^ 0H and 02C
NMR] Tabs[ 0Ð1^ MS m:z "rel[ int#] 281 ðMŁ¦ "0#\ 249
ðMÐAcŁ¦ "099#\ 071 "14#\ 056 "19#\ 042 "04#\ 026 "01#\ 72
"14#\ 58 "19# and 32 "59#[

2[4[ 1!Methoxy!4!acetoxy!5!methyl!2!tridecyl!0\
3!benzoquinone "5#

Pale!yellow needles from hot n!hexane\ mp 34Ð35>C^
UV lEtOH

max nm "log o#] 191 "3[47#\ 169 "2[75# and 289
"1[61#^ IR ymax "KBr# cm−0] 1809\ 1759\ 0669\ 0559\ 0599\
0359\ 0269\ 0159\ 0069\ 0029 and 0909^0H and02C NMR]
Tabs[ 0Ð1^ MS m:z "rel[ int#] 281ðMŁ¦ "0#\ 249 ðMÐAcŁ¦

"099#\ 071 "14#\ 056 "14#\ 042 "04#\ 026 "19#\ 72 "29#\ 58
"14# and 32 "69#[

2[5[ Methylation of compounds "2¦3#

The mixture of compounds 2 and 3 "299 mg# was
methylated using CH1N1\ as previously described for
0¦1 and the reaction mixture separated by CPTLC "1
mm silica gel PF143 disk\ solvent] petrolÐEtOAc^ 38]0# to
yield 6\ followed by 7 "099 and 049 mg\ Rf] 9[59 and 9[44\
silica gel\ solvent] n!hexaneÐEtOAc\ 3]0^ respectively# as
yellow gums[

2[6[ 1!Acetoxy!4!methoxy!5!methyl!2!ð"z#!09?!
pentadecenylŁ!0\3!benzoquinone "6#

Yellow gum^ UV lmax EtOH nm "log o#] 193 "3[54#\ 160
"2[89# and 272 "1[64#^ IR ymax "neat# cm−0] 1899\ 1759\
0664\ 0549\ 0599\ 0349\ 0279\ 0169\ 0054\ 0024 and 0999^
0H and 02C NMR] Tabs[ 0Ð1^ MS m:z "rel[ int#] 319 ðMŁ¦

"0#\ 265 ðMÐAcŁ¦ "34#\ 072"19#\ 056"19#\ 042"07#\ 026"04#\
72"17#\ 58"14#\ 44"59# and 32"099#[

2[7[ 1!Methoxy!4!acetoxy!5!methyl!2!ð"z!09?!
pentadecenylŁ!0\3!benzoquinone "7#

Yellow gum^ UV lmax EtOH nm "log o#] 192 "3[53#\
169 "2[80# and 271 "1[65#^ IR ymax "neat# cm−0] 1809\ 1754\
0669\ 0559\ 0509\ 0344\ 0264\ 0164\ 0079\ 0044 and 0909^
0H and 02C NMR] Tabs[ 0Ð1^ MS m:z "rel[ int#] 319 ðMŁ¦

"0#\ 265 ðMÐAcŁ¦ "49#\ 072 "14#\ 056 "14#\ 042 "19#\ 026
"04#\ 72 "17#\ 58 "29#\ 44 "59# and 32 "099#[

2[8[ Methylation of crude 03

Crude 03 "099 mg# was methylated using CH1N1 as
previously described and puri_ed by short CC "6)[
AgNO2!impregnated silica gel 59\ solvent] n!hexaneÐ
CH1Cl1^ 0]0# to a}ord 1\4!dimethoxy!5!methyl!2!tri!
decyl!0\3!benzoquinone "8# "79 mg# as pale yellow solid^
mp 43Ð44>C^ UV lEtOH

max nm "log o# 194 "3[54#\ 171 "3[97#
and 284 "1[54#^ IR ymax "KBr# cm−0] 1899\ 1759\ 0549\
0594\ 0359\ 0269\ 0154\ 0029\ 0959 and 0999^ 0H and 02C
NMR] Tabs[ 0Ð1^ MS m:z "rel[ int#] 253 ðMŁ¦ "C11H25O3#
"29# 085 "14#\ 070 "39#\ 056 "24#\ 042 "19#\ 038 "24#\ 026
"04#\ 72 "19#\ 44 "49# and 32 "099#[

2[09[ Acetylation of 0¦1

The mixture of compounds 0¦1 "49 mg# was dissolved
in pyridine and treated with Ac1O at room temperature
for 13 h[ Regular work!up of the reaction mixt[ a}orded
a single product\ that was puri_ed by CPTLC "0 mm
silica gel PF143 disk\ solvent] petrolÐEtOAc^ 08]0# to give
1\4!diacetoxy!5!methyl!2!tridecyl!0\3!benzoquinone "00\
34 mg# as light yellow needles^ mp 60Ð69>C^ UV lEtOH

max
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nm "log o#] 192 "3[69#\ 157 "2[81# and 260 "1[64#^ IR ymax

"KBr# cm−0] 1899\ 1759\ 0654\ 0569\ 0529\ 0359\ 0269\
0079\ 0019\ 0909 and 839^ 0H and 02C NMR] Tabs[ 0Ð1^
CIMS m:z "rel[ a}orded a single product\ that was pur!
i_ed by CPTLC "0 mm silica gel PF143 disk\ solvent]
petrolÐEtOAc^ 08]0# to give 1\4!diacetoxy!5!methyl!2!tri!
decyl!0\3!benzoquinone "00\ 34 mg# as light yellow nee!
dles^ mp 60Ð69>C^ UV lEtOH

max nm "log o#] 192 "3[69#\ 157
"2[81# and 260 "1[64#^ IR ymax "KBr# cm−0] 1899\ 1759\
0654\ 0569\ 0529\ 0359\ 0269\ 0079\ 0019\ 0909 and 839^
0H and 02C NMR] Tabs[ 0Ð1^ CIMS m:z "rel[ int#] 327
ðM¦NH3Ł¦ "C13H23O5¦NH3# "099#[
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