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Abstract: Lewis acid promoted additions of long chained alcohols to 2-carbomethoxy-1,4-benzoquinone (1) have been
examined by using various LAs; AICL, TiCl,, MgBr, and MgCl,. It has been found that the bidentate Lewis acid
MgCl,, having ability to coordinate to both carbonyl oxygens (chelate control) of 2-carbomethoxy-1,4-benzoquinone

L]

(1), produced the addition product almost quantitatively at mild conditions, The MgCl, catalyzed additions of alcohols
have been utilized in the synthesis of rare 2- a]kn‘xvhvdrnmnnnneq (7a-¢). The reactions between quinone 1, alcohol

and AICI, or TiCl, have also been investigated by using NMR spectroscopy.
© 1998 Elsevier Science Ltd. All rights reserved.

Very recently great attention has been focused on Lewis acid (LA) catalyzed reactions and their

mechanistic details.'! Among the LA reactions, those involving the formation of complexes between organic

A raen tammam ek aand o1 +1 - - a

molecules and LAs are important since these complexes play a fundamental role in organic and moorgamc

chemistry. Of special interest to the organic chemist is the possibility of devising a LA able to enhance of the
ofc

reactivity arbonyl compounds by coordination to the (Lewis) basic carbonyl oxygens.’
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alcohols to the B-carbon of 2-acetyl-1,4-benzoquinone (BQ), on a reaction of 2-carbomethoxy-1,4-BQ (1) and

),
long chained alcohols. Unfortunately, when we refluxed a mixture of 1-octadecanol and 2-carbomethoxy-1,4-

£

O (1Y e e s B R,
\.( {1} 1Ul LWL t find any
signs of the desired addition product in the reaction mixture (t.1.c analysis). However many other previous

studies have revealed that quinones activated by acceptor groups can react with heteroatom nucleophiles

~ ~ 2 o~ . man mealer T dlhn e vas o P ol SEPSIS IR D PPV .. Y 2 VO S R o S J Al
Hdiily IO UIC 3-PUSILILIL UILY 111 UIC PIUSCIILE O LEWIS O DIODSICA aCids, UUr o Wil HILETEST I0CUSe: nen on
various LAs and their ability to catalyze nucleophilic conjugate addition of long chained alcohols to activated

1,4-benzoquinone. We record in this paper the results of studies which indicate that the nature of LA and
solvent have dramatic effects on the product distribution obtained in the experiments described herein.

The final goal of our research is to find a set of conditions acceptable for the preparation of 2-
alkoxyhydroquinones used as compatibilizers in

which have been one of the most intensively investigated research areas in LCP chemistry in recent years.
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In our case 2-carbomethoxy-1,4-BQ (1) was chosen as the starting material, partly because it is easily
prepared from commercially available materials® and most importantly the methyl ester group can be removed
later by decarbomethoxylation.” Furthermore, 3-position of the quinone 1 posesses th
character and may easily be attacked by some anionic species.®’

Many previous investigations have shown that results observed in LA catalyzed reactions are a sensitive
function of substrates, conditions and catalyst used, therefore deta.
necessary. It is also clear that 2-carbomethoxy-1,4-BQ (1) needs a detailed investigation, because of its
multifunctional (two a,B-double bonds,'® one 1,3-diketo system, two carbonyl groups and one ester group)
chemical nature.

Interest in the possibility of enhancing the reaction between 2-carbomethoxy-1,4-BQ (1) and alcohols led
us to investigate the use of the range of Lewis acid catalysts (AICl,, TiCl,, MgBr,, MgCl,). We performed LA
catalysed reactions in a molar ratio 2:1:1 of quinone, alcohol and catalyst, because previous studies in the
d that excess of quinone is needed for an efficient
The great importance of the molar ratio of quinone and alcohol was also noticed later in our work. The reaction
involves an initial addition of alcohol to the activated quinone with formation of alkoxyhydroquinone which is
arting quinone to alkoxyquinone."

The products obtained are summarized in scheme 1. and the overall results are described in the following text.

It can be observed that depending on the LA and the solvent used, the reaction gives either addition product 2,

~
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At the outset we hoped that the formation of a 1:1 complex would enhance the reactivity of 2-
carbomethoxy-1,4-BQ (1) enough and started the experimentation with commonly used strong LA, AICL."
This is a typical monodentate catalyst and has ability to form 1:1 complex with carbonyl compounds. The
reaction activated by AlICL, in toluene, the final reaction mixture contained 43 % of the addition product 2. We
reasoned that the modest reactivity enhancement of AICI, is the result of that Al has only one empty p-orbital
to interact with one of the carbonyl oxygens and the nonchelated transition state can not activate the B-carbon
enough towards our nucleophile. In THF the main product was surprisingly the chlorinated HQ 4. The
formation of product 4 in the THF can be rationalized by NMR measurements of the mixture of alcohol, THF
and AICl; in a molar ratio of 1:1:1 in d-benzene. The experiment revealed that both alcohol and THF formed a
complex simultaneously with AICl; which means that monodentate AICI, have to release one HCl. This
liberated HCI can then add to quinone 1 to give the chlorinated product 4."

Because the activation of our starting material towards our weak nucleophile with monodentate LA was
poor, our attention was then turned to the task of obtaining a better reactivity via a chelation controlled
transition state. First, we tested a widely used chelate forming LA, TiCl,, which has ability to form 1:2
dducts or even 1:1 dimeric complexes with carbony! compounds.”™ TiCl, reaction
did not produce the desired addition product 2, and it was observed, surprisingly, that the final mixture

consisted mainly of the chlorinated HQ 4, the reduced starting material 3 and also the product 5. It is

on the calculation that one mole of quinone produces one mole of the chlorinated HQ 4. Apparently, one TiCl,
can deliver two chlorides to two quinones. A plausible rationalization of the result is presented in the note."” In
we carried out an NMR
spectroscopic investigation (200 MHz, d-benzene) directly on mixtures containing TiCl, and the other starting

materials. A NMR spectrum of a sample of quinone 1 and TiCl, in the molar ratio 2:1 proved that one bidentate

quinone disappeared. Finally we made a measurement of the mixture of quinone 1, alcohol and TiCl, in the

molar ratio of 2:1:1. The signals of complexed quinone 1 and uncomplexed alcohol and uncomplexed THF in

activates quinone towards nucleophilic addition.

Because the reactions to obtain addition products from quinone 1 and alcohol with AICl, and TiCl, as

only in 26 % yield and the residue contained the reduced starting material 3 and polar, so far unidentified,

PR S - PR DU, L \lhD« P - I O P A MY JEEN MY .S N P - T .
So far it is not clear why MgBr, did not produce the product 2, but one possible cause might be

N

that, in THF, quinone 1 formed insoluble precipitates upon complexation with MgBr, and therefore could not

efficiently react with the alcohol.



1946 0. E. O. Hormi, A. M. Moilanen / Tetrahedron 54 (1998) 1943-1952

Having failed to obtain good yields of the desired addition product 2 with above mentioned LAs, we

finally tested anhydrous MgCl,, which is also a bidentate Lewis acid like TiCl, and MgBr, and is able to form

L7
chelate with Lewis bases with two empty p-type orbitals of the metal. As we can see from the table 1., the
excellent yields in both toluene and THF show that MgCl, is the perfect catalyst to our synthesis. We believe
that MgCl, initially coordinates to the carbonyl oxygens and forms a six-membered chelation ring intermediate.
~ A 1

This is followed by a nucleophilic attack of alcohol to the chelated quinone 1.

We also tested the reaction between the quinone 1 and alcohol by using different amounts of MgCl, and

addition. In this context we also tested the effect of varying molar ratios quinone 1 to alcohol. When we treated

2 moles of quinone 1 with one mole of alcohol, the alcohol was consumed quantitatively to give one
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alkoxyquino
crude reaction mixture comprised of only 30 % yield of the addition product 2 and the rest of the mixture
contained reduced starting material 3 and unreacted alcohol. A plausible rationalization of the catalytic process
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MgCl, there were no signals from soluble MgCl,-quinone complexies, which means that the catalysis has to be

heterogeneous and MgCl, is present as a distinct phase and the reaction proceeds then at the surface of the

From the results it was obvious that the choice of Lewis acid and solvent proved crucial to the success of

the addition reaction. Catalysis by MgCl, in toluene was generally satisfactory and 2-alkoxy-3-carbomethoxy-
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Finally, we tested the applicability of the MgCl, catalysis on the addition of long chained alcohols to 2-
carbomethoxy-1,4-BQ (1) and produced a series of 2-alkoxyHQs (7) by using the synthetic route shown in

scheme 2. These reactions can also be successfully accomplished in a larger scale synthesis.

CONCLUSION

MgCl, proves to be an effective activating agent for regioselective monoaddition of long chained alcohols

to activated quinone. In general, this reaction may be performed under very mild conditions and it offers a

simple and straightforward route for larger scale production of 2-alkoxyhydroquinones (7).
EXPERIMENTAL SECTION
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spectrometer in CDCI, and d-acetone. Infrared spectra were performed as KBr pellets and recorded on a Bruker
IFS 66. Mass spectra were determined by the EI mode using Kratos MS 80 FF spectrometer. Column

chromatography was carried out on silica gel 60 (70-230 mesh, Merck). Thin layer chromatography was
performed on 0,25 mm precoated silica gel 60 Fs,, (Merck) and viewed by UV light/ I,. The yields are not
optimized.

General Procedure for the Lewis Acid Promoted Addition of 1-Octadecanol to 2-Carbomethoxy-1,4-BQ
(Scheme 1.). The reactions were carried out at room temperature, under N, atmosphere. 2-carbomethoxy-1,4-
BQ (1) and 1-octadecanol were dissolved in toluene or THF and the Lewis acid catalyst was added. The

mixture was stirred until the qtar‘hno qnlnnnp had bheen consumed nnmhlpfp]v (f]r-’ eluent: 10 %

AR vad

EtOAc/CH,Cl,, R, (1) = 0.84, R(3) = 0.71). The final reaction mixture was extracted w1th diluted hydrochloric

acid and Et,0. Organic layer was dried and evaporated. Products were separated by column chromatography.

Spectroscopic Data of Products 3, 4, 5:
Methyl 2,5-dihydroxybenzoate (3). 'H NMR (200 MHz, d-acetone): & 3.93 (s, 3H), 6.84 (d, 1H, J = 9.1 Hz),

7.08 (dd, 1H, J=9.1, 3.2 Hz), 7.28 (a 1H, J-32Hz), 8.15 (s, 1H), 10.20 (s, 1H); m/z (%) + EI: M+ 168 (37),
1‘\/ A1INAMNN TTDAMAO T7 11 £ M IYT N 170 N AN O A1 170 NAN

120 (1UV) MIRUVLD, El calcd. for \/8“6\)4 106 U‘I'L, wunu 1008.U4U.

Methyl 2-chlore-3,6-dihydroxybenzoate (4). 'H NMR (200 MHz, d-acetone): & 3.89 (s, 3H), 6.79 (d, 1H, J =
9.0 Hz), 7.00 (d, 1H, J = 9.0 Hz), 8.41 (s, 1H), 8.99 (s, 1H); m/z (%) + EI: M+ 202 (30), 170 (100), 142 (32) ;
HRMS, El calcd. for CH,0,Cl 202.003, found 202.004.

Methyl 2-chloro-(4 or 5)-octadecanyloxy 3,6-dihydroxybenzoate (5). 'H NMR (200 MHz, d-CDCl,): & 0.89
(t, 3H), 1.27 (m, 30 H), 1.79 (m, 2H), 3.87 (t, 3H), 4.03 (s, 3H), 5.45 (s, 1H), 7.28 (s, 1H), 11.10 (s, 1H); m/z
(%) + EI. M+ 470 (5), 218 (62), 186 (100); HRMS, EI calcd. for C,;H,;0,Cl 470.280, found 470.280.

General Procedure for the Addition of Alcohols to 2-Carbomethoxy-1,4-BQ (1) in the Presence of MgClL,.
A mixture of 2-carbomcthoxy-l 4 BQ (1), ROH and anhydrous MgCl, (molar ratio 2:1:1) in toluene was
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ganic layer was dried and evaporated.

The addmon produc was solated by crys alhzatlo from methanol (2a,b) or the residue was chromatographed
on silica gel (2¢c-f).

2-Carbomethoxy-3-octadecanyloxy-1,4-BQ (2a). A mixture of (1) (64.05 g, 0.39 mol), 52.18 g (0.19 mol) of
1-octadecanol and 18.33 g (0.19 mol) of MgCl, in 1000 ml of toluene.
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Isolation from methanol gave 2a (75.36 g, 0.174 mol) in a 90 % yield). R; = 0.64 (eluent: 25% EtOAc/hexane),
mp. 55 °C. IR(KBr): 2820, 1735, 1680, 1642, 1600, 1470, 1340, 1240 cm™, 'H NMR (200 MHz CDCl,): & 0.88
(t, 3H), 1.26 (m, 30H), 1.72 (m, 2H), 3,90 (s, 3H), 4.28 (t, 2H), 6.71 (s, 2H). m/z (%) + EI: M+ 434 (8), 184

(92), 152 (100); HRMS, EI caled. for C,H,0, 434303, found 434301, Only 2-carbomethoxy-3-
e

t.lc. (eluent: 25 % FfﬂAr/hpvnnp\
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octadecanyloxy-1,4-BQ (2a) was isolated and analyzed. Otherwis

indicated so clearly the formanon of addition products, that we had no need to analyse the quinone
intermediates. After separation the addition products (2a-f) were reduced immediately to the corresponding
HQs (6a-f) by using Na,S,0,.

2-Carbomethoxy-3-octadecanyloxyHQ (6a). 2-carbomethoxy-3-octadecanyloxy-1,4-BQ (2a) was dissolved
in CH,Cl, and 1000 mi of saturated Na,S,0,/H,0 was added. The mixture was stirred for 30 min at room
temperature, until the yellow color of the quinone had disappeared. Organic layer was dried and evaporated to a

95-100 % yield of 6a. R; = 0.65 (eluent: 25% EtOAc/hexane), mp. 61 °C. IR(KBr): 3380, 2890, 2840, 2820,
1645, 1595, 1455, 1215 em™; "H NMR (200 MHz, d-aceto ) 5 0.88 (t, 3H), 1.29 (m, 30H), 1.78 (m, 2H), 3,94
(s, 3H), 3.95 (t, 2H), 6.57 (d, 1H, J = 8.9 Hz), 7.02 (d, IH 9 Hz); m/z (%) + EI: M+ 436 (10), 184 (100)

~ s 77 N 73

= 8.
152 (79); HRMS, EI calced. for C, H,,0, 436.319 found 436 316.

2-Carbomethoxy-3-dodecanyloxyHQ (6b). A mixture of (1) (6.00 g, 0.036 mol), 3.35 g (0.018 mol) of 1-
dodecanoi and 1.71 g (O 018 mol) of MgCl, in 150 ml of toluene proceeded 2—carbomethoxy-3-dodecanyloxy-

1,4-BQ (2b). Isolation from methanol gave 2b (5.38 g, 0.015 mol) in a 85 % yield.

2-carbomethoxy-3-dodecanyloxy-1,4-BQ (2b) from the previous step was dissolved in CH,Cl, and 250 ml of
saturated Na,S,0,/H,0 was added. The mixture was stirred for 15 min at room temperature, until the yellow
color of the quinone had disappeared. Organic layer was dried and evaporated to a 95-100 % yield of 6b. R, =
0.61 (eluent: 25% EtOAc/hexane), mp. 51 °C. IR(KBr): 3400, 2900, 2840, 2820, 1650, 1600, 1440, 1330 cm™:

'H NMR (200 MHz, d-acetone): & 0.87 (t, 3H), 1.29 (m, 18H), 1.77 (m, 2H), 3.94 (s, 3H), 3.95 (t, 2H), 6.58 (d,
[H, J=9.1 Hz), 7.02 (d, 1H, 1 = 9.1 Hz), 7.58 (s, 1H), 9.93 (s, 1H); m/z (%) + EI: M+ 352 (10), 184 (71), 152
(100); HRMS, EI caled. for C,0H,,0, 352.225, found 352.222.

Y AP NP QTS Y, . R L£r1 \

2-Car uumuuu‘\y-3-0ﬁaiiy}i)"‘ynQ (\‘)C) A mixture of (1) (8.12 g, 0.049 m(‘)l), 3.25 g (0.025 moi) of 1-octanoi
and 2.38 g (0.025 mol) of MgCl, in 200 ml of toluene proce eded 2-carbomethoxy-3-octanyloxy-1,4-BQ (2¢)
Flash chromatography on silica gel (eluent: 25 % EtOAc/hexane) afforded 2¢ (5.90 g, 0.020 mol) in a 82 %

yield.

2-carbomethoxy-3-octanyloxy-1,4-BQ (2¢) from the previous step was dissolved in CH,Cl, and 250 ml of
saturated Na,S,0,/H,0 was added. The mixture was stirred for 15 min at room temperature, until the yellow
color of the quinone had disappeared. Organic layer was dried and evaporated to a 95-100 % yield of 6¢. R, =
0.59 (eluent: 25% EtOAc/hexane), mp. 50 °C. IR(KBr): 3410, 2900, 2830, 1650, 1600, 1430, 1330, 1215, 830

11T NTR AT /AN X ATT S ABO i AT T T ~T T SH)

cm’; 'H NMR (200 MHz, d-acetone): 5 0.88 (1, 3H), 1.31 (m, 1UH), 1.76 (m, 2H), 3.94 (s, 3H), 3.95 (t, 2H),
6.57(d, 1H,J = 8.9 Hz), 7.02(d, 1H,J=9.1 Hz), 7.59 (s, 1H), 9.92 (s, 1H); m/z (%) + EI: M+ 296 (11), 184
(31), 152 (100); HRM calcd. for C(H,,0, 296.162, found 296.158.

2-Carbomethoxy-3-hexanyloxyHQ (6d). A mixture of (1) (5.93 g, 0.036 mol), 1.83 g (0.018 mol) of
hexanol and 1.70 g (0.018 mol) of MgCl, in 150 ml of toluene proceeded 2- carbomethoxv 3 hexdnvloxv-l 4-
BQ (2d). Flash chromatography on silica gel (eluent: 25 % EtOAc/hexane) afforded 2d (3.80 g, 0.014 mol) in a
80 % yield.

2-carbomethoxy-3-hexanyloxy-1,4-BQ (2d) from the previous step was dissolved in CH,Cl, and 200 ml of
saturated Na,S,0,/H,0 was added. The mixture was stirred for 15 min at room temperature, until the yellow
color of the quinone had disappeared. Organic layer was dried and evaporated to a 95-100 % yield of 6d. R, =
0.52 (eluent: 25% EtOAc/hexane), mp. 57 °C IR(KBr): 3420, 2940, 2910, 2860, 2840, 1660, 1590, 1450, 1420,

._.-

1200 cm™; 'H NMR (200 MHz, d-acetone):  0.89 (t, 3H), 1.27-1.47 (m, 6H), 1.75 (m, 2H), 3.95 (s, 3H), 3.95
(t, 2H), 6.57 (d, 1H, ] = 9.0 Hz), 7.01 (d, 1H, J = 9.0 Hz); m/z (%) + EI: M+ 268 (24), 184 (23), 152 (100);
Ty SRR y Ve My S Sy Y - /3 A 2 Al A \ VAl AN I \ Ve
HRMS, FI caled. for C,,H,,0, 268.131, found 268.134
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2-Carbomethoxy-3-butoxyHQ (6e). A mixture of (1) (7.82 g, 0.047 mol), 1.78 g (0.024 mol) of 1-butanol and
2.28 g (0.024 mol) of MgCl, in 200 mi of toluene proceeded 2-carbomethoxy-3-butoxy-1,4-BQ (2e). Flash
chromatography on silica gel (eluent: 40 % EtOAc/hexane) afforded 2e (4.48 g, 0.019 mol) in a 80 % yield.

A i LI 1 42700 1 Af aatis
2-carbomethoxy-3-butoxy-1,4-BQ (2e) from the previous step was dissolved in CH,Cl, and 200 ml of satur:

Na,S,0,/H;0 was added. The mixture was stirred for 15 min at room temperature, until the yellow color o
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quinone had disappeared. Organic layer was dried and evaporated to a 95-100 % yield of 6e. R, = 0.48 (eluent:
25% EtOAc/hexane). IR(KBr): 3570, 3380, 2940, 2920, 2870, 1670, 1430, 1220, 750 cm™; '"H NMR (200
MHz, CDCl;): 8 0.99 (t, 3H), 1.49 (m, 2H), 1.78 (m, 2H), 3.87 (t, 2H), 3.99 (s, 3H), 5.46 (s, 1H), 6.70 (d, 1H, J
=9.1 Hz), 7.12 (d, 1H, T = 9.1 Hz), 10.59 (s, IH); m/z (%) + EI: M+ 240 (17), 184 (16), 152 (100); HRMS, EI
caled. for C,H (O, 240.100, found 240.100.

lash h_nma granhv or qlhga e (g uent: CH,Cl,) afforded 2f (5.11 g, 0.019 mol) in a 80 % yield.

~carb0methoxy 3- benzvloxy-l ,4-BQ (2f) from the previous step was dissolved in CH,Cl, and 250 ml of
saturated Na,S,0,/H,0 was added. The mixture was stirred for 15 min at room temperature, until the yellow
color of the quinone had disappeared. Organic layer was dried and evaporated to a 95-100 % yield of 6f. R, =
0.40 (eluent: 25% EtOAc/hexane), mp. 95 °C. IR(KBr): 3300, 2920, 1650, 1595, 1430 cm™'; '"H NMR (200

MHz, d-acetone): & 3.84 (s, 3H), 5.03 (s, 2H), 6.63 (d, 1H, J = 9.2 Hz), 7.09 (d, 1H, J = 8.9 Hz), 7.32-7.52 (m,

5H), 7.88 (s, 1H), 10.01 (s, 1H); m/z (%6) + EI: M+ 274 (7), 183 (17), 151(23), 91 (100); HRMS, EI calcd. For
CsH,,0, 274.084 found 274.079.

General Procedure for the Decarbomethoxylation of 2-Carbomethoxy-3-alkoxyHQs (7a-¢). A mixture of
2-carbomethoxy-3-alkoxyHQ (~5-10 mmol) and freshly distilled quinoline was stirred vigorously under
nitrogen atmosphere. 1-2 ml of acetic acid ( 99.8 % ) was added with syringe. After 4-5 hours refluxing the
TLC indicated complete reaction. The reaction mixture was cooled and extracted several times with 5 M HCI

and Et,0. The ether layer was dried and evaporated. The product was isolated from hexane.

2-OctadecanyloxyH
yield of 7a (39 g, 0.1
1610, 1460, 1165 cm

80 mi of quinoline with 10 mi CH,COOH gave a 91 %
Ac/hexane), mp. 109 °C. IR(KBr): 3270, 2900, 2830,
: 8 0.87 (t, 3H), 1.28 (m, 30H), 1.75 (m, 2H), 3.96 (t

S .40 \dil, JVIL Ko7 QD \UIly &L1j, J3.70 (L
73 /s 115y Je \t

Hz), 662 (d, 1H, J—84Hz) m/z (%) + EI. M+ 378
ound 378.316.

2H), 6.26 (dd, 1H, ] = 8.4, 2.7
(29), 126 (100); HRMS, EI calc

'-hO\"O

2-DodecanyloxyHQ (7b). 6b (2.99 g, 8.49 mmol) and 15 ml of quinoline with 2 ml CH,COOH gave a 72 %
yield of 7b (l 80 g, 6.12 mmol) R = 0.46 (eluent: 25% EtOAc/hexane), mp. 100 °C. IR(KBr): 3280, 2900,

AnAA ' lrw a2 s~ cmma 2 rry ST T

450, 1160 cm™; '"H NMR (200 MHz, d-acetone) 6 0.88 (t, 3H), 1.29 (m, 18H), 1.76 (m, 2H), 3.97

1H,J= 8.5, 2.6 Hz), 6.46 (d, 1H, ] = 2.6 Hz), 6.63 (d, 1H, J = 8.3 Hz); m/z (%) + EI. M+ 294

( .
(9), 126 (100); HRMS, EI calcd. for C,,H,,0; 294.219 found 294.219.
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2-OctanyloxyHQ (7¢). 6¢ (3.09 g, 10.44 mmol) and 15 ml of quinoline with 2 ml CH,COOH gave a 68 %

yield of 7¢ (1.69 g, 7.10 mmol). R; = 0.40 (eluent: 25% EtOAc/hexane), mp. 88 °C. IR(KBr). 3270, 2900,
2830, 1600, 1450, 1160 cm™; '"H NMR (200 MHz, d-acetone): & 0.87 (t, 3H), 1.30 (m, 10H), 1.74 (m, 2H), 3.96
(t, 2H), 6.26 (dd, 1H, J = 8.5, 2.5 Hz), 6.45 (d, 1H, J = 2.8 Hz), 6.63 (d, 1H, J = 8.5 Hz); m/z (%) + EI: M+ 238
(16), 126 (100); HRMS, EI caled. for C,,H,,0, 238.157 found 238.156.

= n T

2-HexanyloxyHQ (7d). 6d (2.5 g,9.33 m mol) and 15 mi of quinoiine with 2 mi LHSLUUH gave a 70 % yield

of 7d (1.37 g, 6.53 mmol) R

(e
-
o
oy
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(0.49 g, 2.71 mmol). R;= 0.30 (eluent: 25% EtOAc/hexane), mp. 79-

-8
1450, 1160 cm™'; '"H NMR (200 MHz, CDCl,): & 0.98 (t, 3H), 1.49 (m,
(dd, 1H,J=87,28Hz), 644 (d, 1H, ] =28 Hz), 6.77(d, 1H, ] =87

WV, ili, e RAiagy Ty 2ady v oo 2ALL 1ddy w

(100); HRMS, EI caled. for C\gH,.0; 182.094 found 182.092.
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Having shown that long chain alcohols add readily to MgCl, activated 2-carbomethoxy-1,4-BQ (1), we
were also interested to know whether MgCl, can be used as a catalyst in the reaction between inactivated

xxr

quinone and long chained alcohols. We found that the catalyst did work also in this case, but only in 10
% yield. (Hormi, O. E. O.; Moilanen, A. M. unpublished results)
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same reaction conditions, only tarry material was produced.



