
8-Hydroxyquinoline (‘oxine’) is a powerful metal chelating
agent.1 Despite this property, there are few reports of the
incorporation of the 8-hydroxyquinoline unit into matrices
such as aza-crown systems. This is because, hitherto, no
synthons for the incorporation of the 8-hydroxyquinoline unit
have been developed. Herein we describe the preparation of
the simple derivative, 2-bromomethyl-8-(2,2-dimethyl-
propanoyloxy)quinoline 9 and, as an example of its utility, the
use of this synthon in preparing the aza-crown derivative 11.

In order to attach the 8-hydroxyquinoline unit onto a
substrate a short handle is required and the 2-methyl
derivative, 1, also known as quinaldine, which is
commercially available, was chosen. Functionalisation of this
methyl group requires protection of the 8-hydroxy group and,
initially, the methylated species 2 was prepared. Oxidation of
this gave the corresponding N-oxide 3 but attempts to effect an
acid-catalysed rearrangement,2 using tosyl chloride, failed to
give any of the desired chloromethyl derivative 4.

Attempted bromination of the 8-methoxy-derivative, using
N-bromosuccinimide in carbon tetrachloride, afforded
mixtures in which aromatic bromination predominated, to
give products such as the 5-bromo-derivative 6 and small
quantities of the 2-bromomethyl-5-bromo-compound 7 but
none of the required 2-bromomethyl derivative 5.

A means for deactivating the phenolic ring of the quinoline
was required and an ester derivative was considered. The
choice of the ester derivative is important since the ester group
had to be unaffected by primary or secondary amines used in
subsequent alkylations. After several attempts it was found
that the pivaloyl ester 8 satisfied this requirement.
Bromination of the ester 8, using N-bromosuccinimide in

carbon tetrachloride, afforded a modest yield of the required
bromomethyl-compound 9.

The synthon 9 was relatively stable and no evidence for
self-quaternisation of the quinoline nitrogen was observed.
Presumably the adjacent pivaloyl group acts as a steric
buttress to shield the nitrogen and thus prevent this potential
reaction. 

In order to apply the synthon 9, its reaction with 1,4,7-
triazacyclononane was attempted. Stirring the bromide with
the triazacyclononane in acetonitrile at room temperature
overnight, in the presence of triethylamine to neutralise the
hydrogen bromide side product, gave the desired tris-
substituted product 10.

Attempts to remove the pivaloyl group by hydrolysis with
ethanolic potassium hydroxide3 failed, the compound 10
degrading under these conditions. Eventually it was found that
a reductive method, using lithium aluminium hydride in
anhydrous THF afforded the required product 11 in high yield.
Compound 11 is potentially a powerful chelating agent whose
properties need to be fully explored.

The synthon 9 is thus of possible use as an alkylating agent,
allowing the incorporation of the oxine group into a range of
substrates.

Experimental

8-(2,2-Dimethylpropanoyloxy)-2-methylquinoline 8: 8-Hydroxy-
2-methylquinoline (20g, 0.13mmol) and triethylamine (20.94 g,
0.21 mmol) were dissolved in dry dichloromethane (250 cm3) and
stirred under argon at 0 oC whilst adding, dropwise over 1 h, pivaloyl
chloride (16.7 g, 0.138 mmol). Stirring was continued for a further 
72 h at room temperature and the reaction mixture worked up by
adding water (150 cm3), separating and washing the organic phase
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with 2M sodium hydroxide solution (150 cm3). The organic phase
was dried over anhydrous Na2SO4, filtered and evaporated to dryness
at a rotary evaporator. The brown oil was cooled to 5oC and
crystallised by trituration with hexane. The white solid obtained was
collected and dried to give the title ester (26.54 g, 86%), m.p. 49–51
oC. Found: C, 74.3; H, 7.1; N, 6.1; C15H17NO2 requires C, 74.0; H,
7.0; N, 5.8 %.

νmax (film/cm-1) 1753, 1703, 1505, 1472, 1107; δH (300 MHz,
CDCl3) 1.51 (9H, s, tBu), 2.67 (3H, s, 2-CH3), 7.24 (1 H, d, J 8, 3-H),
7.36 (1 H, dd, J 1, 7, 5-H), 7.43 (1 H, t, J 8, 6-H), 7.63 (1 H, dd, J 1,
8, 7-H), 8.01 (1 H, d, J 8, 4-H);m/z (EI) 243 (M+, 100%).

8-(2,2-Dimethylpropanoyloxy)-2-bromomethylquinoline 9: A
mixture of the pivalate ester 8 (20 g, 82 mmol), N-bromosuccinimide
(16.56 g, 92 mmol) and benzoyl peroxide (200 mg) in carbon
tetrachloride (200 cm3) was heated to reflux for 24 h, then cooled and
the mixture filtered. The solution was evaporated to dryness (rotary
evaporator) and the residue chromatographed through silica gel
(loading 1:60) eluting with dichloromethane to afford the title
monobromide (4.11 g, 16%) as a white, crystalline solid, m.p.
(hexane) 58–60 oC; νmax (Nujol/cm-1) 2360, 1753, 1703, 1598, 1568,
1275, 1107, 838, 762 and 721; δH (300 MHz, CDCl3) 1.52 (9 H, tBu),
4.63 (2 H, s, CH2Br), 7.42 (1 H, d, J 9, 3-H), 7.55 (2H, m, 5-H, 6-H),
7.67 (1 H, dd, J 1, 8.5, 7-H), 8.13 (1 H, d, J 9, 4-H). Found: MH+

322.0446, C15H17NO2Br79 requires 322.044265. 
1,4,7-Tris-[2-(8-(2,2-dimethylpropranoyloxy)quinolinyl)methyl]-

1,4,7-triazacyclononane 10: A solution of 1,4,7-Triaazacyclononane
(376 mg, 2.9 mmol), the bromide 9 (3.0 g, 9.3 mmol) and
triethylamine ( 1.62 cm3, 11.6 mmol) in dry acetonitrile (20 cm3) was
stirred at room temperature for 24 h. the solvent was removed and the
residue extracted with dichloromethane and washed with 10% w/v
aqueous sodium carbonate solution, backwashing with more
dichloromethane. The organic extract was dried over anhydrous
sodium sulfate, filtered and the solvent remobved to leave an off-
white solid. The crude product was purified by chromatography
through silica gel, eluting with 1:9 methanol-dichloromethane, to
afford, as a pale yellow solid, the title compound (1.31 g, 53%), m.p.
61–63 oC. Found: C, 67.6; H, 7.3; N, 9.3. C51H60N6O6.3H2O requires
C, 67.5; H, 7.3; N, 9.3 %; νmax (film/cm-1) 3404, 1747, 1704, 1600,
1571, 1507, 1472, 1216, 1123, 841, 667; δH (300 MHz, CDCl3) 1.46
(27 H, 3 x tBu), 2.874.63 (12 H, m, aza-CH2), 3.90 (6 H, s, 3 x CH2),
7.35 ( 3 H, d, J 7.5, 3-H), 7.46 (3 H, m, 5-H), 7.64 (6 H, m, 6-H and
7-H), 8.04 (3 H, d, J 8, 4-H); m/z (FAB) 853 (MH+; 100%). 

1,4,7-Tris-[2-(8-hydroxyquinolinyl)methyl]-1,4,7-triazacyclononane
11: The pivaloyl-protected quinaldine derivative 10 (0.80 g, 0.94 mmol)

was stirred in freshly distilled tetrahydrofuran (10 cm3) under argon in
an ice bath. To the solution was cautiously added lithium aluminium
hydride (95 mg, 2.51 mmol) and the mixrture stirred for 1 h, allowing
the mixture to reach ambient temperature. The mixture was quenched
by the slow addition of water and the pH adjusted to 7 with dilute
hydrochloric acid. The mixture was then treated to a solution of
aqueous tartaric acid (20 cm3) and stirred for 6 h. The mixture was
neutralised with aqueous sodium hydrogen carbonate solution, the
tetrahydrofuran removed under reduced pressure and the residual
aqueous fraction treated with chloroform (10 cm3) before filtering
through Celite and the aqueous chloroform filtrate washed with brine,
all aqueous fractions being back extracted with two further portions of
chloroform. The organic extract was dried over anhydrous sodium
sulfate, filtered and evaporated to dryness. The obtained residue was
triturated with ether to give the title compound as a pale yellow solid
(241 mg, 57%), m.p. 67–69 oC; νmax (Nujol/cm-1) 3500–3300, 1662,
1599, 1570, 1505, 1325, 1246, 1086, 837 and 751; λmax (CH3OH/nm
298 (ε/dm3mol-1cm-1 7310); δH (300 MHz, CDCl3) 2.96 (12 H,m,
aza-CH2), 3.96 (6 H, s, 3 x CH2), 7.14 (3 H, d, J 8, 7-H), 7.28 (3 H,
d, J 8, 5-H), 7.41 (3 H, t, J 8, 6-H), 7.58 (3 H, d, J 8, 3-H), 8.03 
(3 H, d, J 8, 4-H); δC (75 MHz, CDCl3) 53.3, 60.0, 117.1, 118.7, 120.9,
126.2, 128.2, 128.7, 131.3, 136.1, 157.1. Found (FAB): MH+ 601.2934;
C36H36N6O6 requires 601.2927. 
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