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O éter-oxima quira 2 e o éster-oxima 4 foram preparados para aquilagéo e esterificagdo da
oxina 1. Hidroxiaminaracémica 6 e a hidroxiamina 10 foram sintetisadas a partir de N-hidroxipu-
canimida e o dcool correspondente na presenca de di etil azodicarboxilato, e os dois produtos
convertidos nos éteres-oximas 7 e 11 respectivamente. As reacfes de ciclizagdo radicalar intra-
moleculares desses éteres e ésteres-oxima foram estudadas; a formagao das alquil hidroxi-aminas
3, 8 e 12 foi observada nas reacfes bem sucedidas.

Chiral oxime ether 2 and Oxime ester 4 have been prepared by akylation and esterification of
the oxime 1. Racemic hydroxylamine 6 and chiral hydroxylamine 10 have been synthesised from
N-hydroxysuccinimide and the corresponding alcohol in the presence of diethylazodicarboxylate,
the two products were converted into the oxime ethers 7 and 11 respectively. The intramolecular
radical cyclisation reactions of these oxime ethers and esters has been studied, successful reaction
was observed to produce alkyl hydroxylamines 3, 8 and 12.
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| ntroduction

The first example of the intramolecular addition of a
radical to an oxime ether was published in 1983 by Corey
and Pyne’. In this work a silyloxyalkyl radical was pro-
duced by the reaction of zinc and trimethyl silyl chloride
on a carbonyl group which then attacks the oxime ether.
The alkoxyaminy! radical which results from the cyclisa
tion seems to have specia stability which may be due to
stabilisation of the nitrogen radical centre by the adjacent
oxygen lone pair. Since this early work extensive studies
have taken place in which akyl radicals have been pro-
duced by reaction of ahalide with tributyl tin hydride, or a
related reductive method, which then undergo addition to
theoxime ether usually, but not alwaysin anintramolecul ar
reaction?. In 1990 Enholm et al., reported the intramol ecu-
lar additon of an alkenyl radical to an oxime ether, the sp?
radical was generated by addition of BusSnH to an alkyne®.
Prompted by these studies we have recently reported a
series of examples of intramolecular radical cyclisation

reactions of oxime ethers®. An unusual rearrangement was
also observed when the alkoxyamine products of the cycli-
sation were reduced with LiAIH4 °. The next stage in this
project was to modify the reaction to produce chiral prod-
ucts, we now wish to report our studies on this topic. The
ideawas to use a chiral hydroxylamine to produce a chiral
oxime ether RCH=NOR*, nucleophilic attack on these
compounds has received some attention in the literature®,
and has been the subject of arecent publication’. However,
we know of no previouswork on the addition of radicalsto
chiral oxime ethers of thistype.

Results and Discussion

We have previously reported the use of chloromethyl
menthyl ether asachiral OH protecting group useful inthe
measurement of the enantiomeric excess of intermediates
in a synthetic sequence®. In seeking new applications for
this reagent we deprotonated the oxime 1 (Scheme 1) with
sodium hydride and alkylated the resulting alkoxide with
chloromethyl menthy! ether in THF with DMPU to produce
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Scheme 1. Reagents: i, NaH, DMPU, THF; ii, chloromethyl-(1R)-menthy! ether; iii, BuzSnH, AIBN, Benzene; iv, camphanic chloride, pyridine.

the chiral oxime ether 2 in 82% yield. Treatment of 2 with
BuzSnH and AIBN gave alkoxyamine 3in 78% yield asa
1:1 mixture of diastereoisomers as measured from the °C-
and H-NMR of the product. Thelack of diasterosel ectivity
isnot surprising in view of the fact that the oxime carbon
is five bonds away from the chiral centre on the menthyl
group. Four of these connecting bonds are single and sowe
would expect awide variety of conformationsto be present
hence making effective chirality transfer more difficult.

It iswell known that esters have a prefered conforma-
tioninwhichtheacyl and alkoxy substituentsaretrans. We
therefore attempted to restrict the conformational mobility
of the system by preparing oxime ester by reaction of the
oxime 1 with camphanic chlorideand pyridineto producethe
oximeester 4in93%yield. Oximeestershaveprevioudy been
used in Beckmann type rearrangements'©, radical cyclisation
reactions have not been reported previoudy for the com-
pounds. When the oxime ester 4 wastreated with BusSnH the
dtarting material was consumed but no identifiable product
was obtained. Clearly the chirality in oxime ethers 2 and 4is
toofar away fromthe oximecarbon atom andthetwoformally
diagtereotopic faces of the oximeare not sufficiently different
for selectivity to occur inthe addition reaction. Theclosest we
canget thestereogenic carbontotheoximeisto haveit directly
attatched to the nitrogen of the oxime, in order to achievethis
objective we need to us a chiral oxime ether.

Oxime ethers are most conveniently prepared from
alcohols and N-hydroxy succinimide foll owing the method

of Grochowski and Jurczac'!. We therefore need to apply
this method to chiral acohols to produce chiral hydroxy-
lamines. The first example in Scheme 2 is the reaction of
racemic 1-phenyl ethanol with N-hydroxy succinimide to
give the adduct 5 in 62% yield. The succinimide group is
then removed by reaction with hydrazine to furnish the
racemic 1-phenyl ethyl hydroxylamine 6 which was con-
verted directly into the oxime ether 7. Succesful intra-
molecular radical cyclisation of oxime 7 was achieved with
BusSnH and AIBN to produce the alkoxy amine 8 in 62%
yield asa 1:1 mixture of diastereoisomers.

The other example in Scheme 2 is the reaction of
(S)-naphthyl ethanol with N-hydroxy succinimide and di-
ethyl azodicarboxylate to furnish the (R) adduct 9 in 57%
yield where inversion of configuration has occured in the
substitution reaction. The succinimide group was again
removed with hydrazine to yield the chiral hydroxylamine
10whichwasconverted directly into the chiral oximeether
11in93% yield. Treatment of thisoximewith BusSnH and
AIBN gave radical cyclisation in 68% yield to give the
alkoxy amine 12 asa 1:1 mixture of diastereoisomers.

In conclusion chiral and racemic oxime ether deriva-
tives have been prepared and subjected to intramolecul ar
radical cyclisation reactions. Thisis the first study of this
topic to the best of our knowledge. Thelack of diastereose-
lectivity in the process was disappointing, however it is
hoped that in the future asymmetric induction will be
possible in this reaction.
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Scheme 2. Reagents: i, PPhs, racemic a-methylbenzyal cohal; ii, N2H4; iii, 2-(2-bromoallyloxy)-benzaldehyde, pyridine; iv, BuzSnH, AIBN, benzene;

v, PPhs, (S)-naphthyl ethanol.

Experimental

General

'H-NMR (300 MHz) and *C-NMR (75.5 MHz) spectra
were recorded on a Bruker AM-300 spectrometer at the
University of Leicester. *H-NMR (360 MHz and 250 MHz)
and C-NMR (90.5 MHz and 63.5 MHz) spectra were
recorded on Bruker AM-360 and AM-250 spectrometersat
Merck, Sharp and Dohme, Harlow. Standard mass spectra
and accurate mass measurements were made at the SERC
mass spectrometry centre, University College of Swansea.
Elemental analysis was carried out by Butterworth Labo-
ratories, Teddington, Middlesex. Infra-red spectra were
recorded on a Perkin-Elmer 298 spectrophotometer. Melt-
ing points were determined on a Kofler hotstage and are
uncorrected.

Flash chromatography was carried out using Merck
Kieselgel 60 (230-400 mesh). T.l.c. was performed on
Merck aluminium sheets coated with silicagel 60 Foss (Art
5735).

Light petroleum (b.p. 40-60 °C) and ethyl acetate were
digtilled prior to use. THF was distilled from sodium metal
in the presence of benzophenone.

(R) menthol and its derivatives are obtained from 1R,
2S, 5R-menthol.

2-(3-Bromoallyl oxy)benzal dehyde-O-((R)-menthoxymetho
Xy)oxime 2
2-(3-Bromoallyloxy)benzal dehyde oxime 1 (500 mg,

1.95 mmol) in dry THF (1 cm®) was added dropwise to a
suspension of sodium hydride (56 mg, 2.34 mmol, 80%

dispersion in mineral oil) in dry THF (10 cm®) and 1,3-dli-
methyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU)
(300 mg, 2.34 mmol). The solution was tirred at room
temperature for 1 h followed by the addition of chlo-
romethylmenthyl ether (600 mg, 2.93 mmol) in one por-
tion. Stirring at room temperature was continued for 1 h.
The reaction was quenched with water and the crude prod-
uct extracted into diethyl ether. The organic phase was
dried (MgSO4) and evaporated under reduced pressure.
Chromatography on silica gel with diethyl ether-light pe-
troleum (b.p. 40-60 °C) (1:9, v/v) aseluent afforded oxime
ether 2 asaclear, colourlessoil (678 mg, 82%); Ry (diethyl
ether-light petroleum [b.p. 40-60 °C], 1:1, v/v) 0.35; [a]p
-64° (c. 6.5, CH2Cl2); nmax. (film)/cm™® 3060 w, 2940 s,
2910 s, 2860 s, 1635 w (C=N), 1600 m, 1570 w, 1560 w,
1480 m, 1450 s, 750 s; du (300 MHz, CDCl3, MesSi)
0.71-1.04 (12 H, m, H-4", H-7", H-8", H-9", H-10"), 1.17-
142 (2 H, m, H-5" and H-2"), 1.62 (2 H, m, H-3"), 2.08-
2.28(2H, m,H-6"),3.47 (1H,td, J4.2,J10.6,H-3"), 4.64
(2H,dd, Iy zeand Jr 37 < 1.0, H-1"), 5.26 and 5.30 (2 H,
AB quartet, J 7.7, OCH20), 5.66 (1 H, dt, J3z3E 2.0,
H-3'Z),5.96 (1 H, dt, H-3'E), 6.81 (1 H, d, J34 8.1, H-3),
6.97 (1H,dd, Js4 7.4, Js6 7.7, H-5), 7.29 (1 H, td, Ja6 1.6,
H-4), 7.85 (1 H, dd, H-6), 8.56 (1 H, s, CH=N) ppm; dc
(75.5MHz, CDCl3, M&sS)) 15.8 (C-7"),21.1(C-10"), 22.3
(C-9"), 23.1(C-2"), 25.0(C-8"), 31.5(C-3"), 34.4 (C-1"),
41.3 (C-4"), 48.1 (C-6"), 71.9 (C-1), 77.6 (C-5"), 95.9
(OCH:0), 112.4 (C-3), 118.0 (C-3), 121.1 (C-1), 121.6
(C-5), 126.6 (C-2'), 126.8 (C-4), 131.1 (C-6), 145.5
(CH=N), 155.6 (C-2) ppm; m/z (El) 424/426 (MH*, 2),
256/258 (2), 240/242 (4), 169 (8), 139 (48), 97 (22), 83
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(100), 69 (40), 55 (58); (Found: MH", 424.1487.
C21Ha4BrNOs requires MH*, 424.1487).

4-(2-(R)-Menthoxymethoxyamino)chroman-3-ylidene 3

2-(2-Bromoallyl oxy)benzal dehyde-O-(2-(R)-mentho

xymethoxy) oxime 2 (250 mg, 0.59 mmol) and tributyltin
hydride (206 mg, 0.71 mmol) were dissolved in benzene
(30cmd, 0.02 M dilution of 2) and the sol ution degassed by
bubbling a steady stream of nitrogen throughit for 1 h. The
solution was heated to reflux temperature under a nitrogen
atmosphere and azobisisobutyronitrile (AIBN) (20 mg,
0.12 mmol) in benzene (10 cm?) added over 10 h. Heating
a reflux temperature was continued for a further 12 h.
Benzene was evaporated in vacuo and the residue purified
by chromatography on silica gel with diethyl ether-light
petroleum (b.p. 40-60 °C) (1:4, v/v) as eluent. A 1:1 mix-
ture of diasterecisomers of hydroxylamine 3 (159 mg,
78%) asapaeyelow ail. Rs (diethyl ether-light petroleum
[b.p. 40-60 °C], 1:4, V/v) 0.47; Nmax (film)/cm® 3200 br, w,
3010 w, 2960 m, 2920 w, 2860 w, 1650 (C=N), 1600 w,
1590 m, 1580 w, 1480 m; d+ (300 MHz, CDCl3, MesS)
0.68-1.04 (24 H, complex m, H-2', H-7', H-8', H-9" and
H-10' in both diasterecisomers), 1.18-1.43 (4 H, m, H-
5and H-2' in both diasterecisomers), 1.62 (4 H, m, H-3'
in both diastereoisomers), 1.98-2.31 (4 H, m, H-6' in both
diastereoisomers), 3.29 (1 H, td, J4.2, 10.6, H-1' in dias-
tereoisomer A), 3.35(1H, td, J4.3,10.6, H-1' in diastereoi-
somer B), 4.44 (1 H, s, H-4 in diasterecisomer B), 4.47 (1
H, s, H-4 in diastereoisomer A), 4.49 (2 H, d, Jox 2y 12.0,
H-2x in both diasterecisomers), 4.70 and 4.84 (2 H, AB q,
J7.6, OCH20 in diastereoisomer B), 4.75 and 4.86 (2 H,
AB ¢, J7.5, OCH20 in diastereocisomer A), 4.85 (2 H, d,
H-2y in both diasterecisomers), 5.28 (2 H, s, H-E in both
diastereoisomers), 5.33 (2 H, s, H-Z in both diasterecisom-
ers), 6.84 (2 H, d, Jg7 8.2, H-8 in both diasterecisomers),
6.90 (2 H, t, Js5 = Js;7 7.5, H-6 in both diastereocisomers),
7.15-7.27 (4 H, m, H-5 and H-7 in both diastereoi somers)
ppm; dc (75.5 MHz, CDCls, M&Si) 159 (C-7'), 21.1
(C-10'), 22.3(C-9'), 22.96 and 23.02 (C-4'), 25.3 (C-8'),
31.49 and 31.55 (C-5'), 34.31 and 34.35 (C-3'), 41.2 and
42.3 (C-6'), 48.1 and 48.2 (C-2'), 60.1 (C-4), 67.3 (C-2),
76.9 (C-1'), 96.5 and 98.0 (OCH20), 115.8 and 115.9
(C=CHy), 116.9 and 117.0 (C-8), 119.87 and 119.93 (C-
4a), 120.6 (C-6), 129.42 and 129.45 (C-7), 129.9 and 130.1
(C-5), 139.3 and 139.4 (C-3), 155.19 and 155.25 (C-8a);
m/z (Cl) 346 (MH", 7), 160 (6), 145 (100), 122 (4); (Found:
MH", 346.2382. Co1Hz:1NOs requires MH, 346.2382).

2-(2-Bromoallyl oxy)benzal dehyde-O-camphanic oxime 4

2-(3-Bromoallyloxy)benzaldehyde oxime 1 (500 mg,
1.95 mmol) and camphanic chloride (507 mg, 2.34 mmol)
were stirred for 30 min at room temperature in pyridine (2
cm®). Thereaction mixturewas diluted with water (10 cm?)
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and the product was extracted into diethyl ether. The or-
ganic phase was washed with hydrochloric acid (2 M),
water and dried (MgSOa). Column chromatography on
silicagel with diethyl ether-light petroleum (b.p. 40-60 °C)
(7:3. viv) as eluent yielded the oxime ether 4 (791 mg,
93%) as needles, m.p. 88-89 °C (from ethanol). (Found: C,
55.01; H, 5.19; N, 3.32. Co0H20BrNOs requires C, 55.04;
H, 5.09; N, 3.21); [a]p -6° (C. 2.24, CHxCl»); Ry (diethyl
ether-light petroleum [b.p. 40-60 °C], 7:3. v/v) 0.38; Nmax.
(CHCl5)/cmt 2990 w-2860 w, 1780 s and 1710 s (C=0),
1630 w; dy (300 MHz, CDCl3, MesSi) 1.67 (3 H, s, Me),
1.14(3H, s,Me), 1.15(3H, s, Me), 1.74 (1 H, ddd, Jza' 2a"
4.1, Jza, 267 9.3, Jaar 3vv 13.3, H-34"), 1.99 (1 H, ddd, Jav 30"
45, Jop, 220 15.0, H-2b"), 2.15 (1 H, ddd, Jay 2o 10.7,
H-3b"), 2.55 (1 H, ddd, H-2d"), 4.72 (2H, s, H-1"), 5.73 (1
H, d, 33z 1.8, H-4'Z), 599 (1 H, d, H-3'E), 6.01 (1 H,
d, J348.4,H-3),7.04(1H,dd, Js4 7.4, J56 7.8, H-5), 7.45
(1H, ddd, Ja6 1.6, H-4), 8.00 (1 H, dd, H-6), 8.93 (1 H, s,
CH=N) ppm; dc (75.5 MHz, CDCls, MesSi) 9.7 (Me),
16.68 (Me), 16.72 (Me), 28.9 (C-3"), 30.9 (C-2"), 54.66
(CMey), 54.7 (C-4"), 72.1(C-1'), 90.5(C-1"), 112.7 (C-3),
118.5(C-1), 118.8(C-3'),121.8 (C-5), 126.1 (C-2'), 128.0
(C-4), 1335 (C-6), 153.7 (CH=N), 156.7 (C-2), 164.9
(C-5"),178.0(C=0) ppm; m/z (Cl) 436 (MH*, 2), 255 (12),
216 (100), 160 (38), 137 (5), 120 (15), 109 (8) (Found:
MH™, 436.076. C20H2:BrNOs requires MH* 436.076).

Reaction of 2-(2-Bromoallyl oxy)benzal dehyde
O-camphanic oxime 4 with tributyltin hydride and AIBN

A solution of AIBN (23 mg, 0.014 mmol) in benzene
(10 cm®) was added dropwise over 8 h to a solution of
2-(3-bromobut-3-en-1-oxy)benzaldehyde O-camphanic
oxime 4 (300 mg, 0.68 mmol) and tributyltin hydride (240
mg, 0.83 mmol) in dry deoxygenated benzene (34.4 cm®,
0.02 M dilution of 4) heated at reflux temperature. Heating
was continued for a further 5 h. Benzene was evaporated
under reduced pressure but analysis of the crude product
mixture revealed in excess of ten components that could
not beisolated. All starting material was consumed.

N-(a-Methylbenzyl oxy)phthalimide 5

To atirred solution of N-hydroxyphthalimide (1.00 g,
6.13 mmol), triphenylphosphine (1.61 g, 6.13 mmol) and
a-methylbenzylalcohol (0.75 g, 6.13 mmol) in THF (30
cm®) under a nitrogen atmosphere was slowly added
diethylazodicarboxylate (1.17 g, 6.74 mmol). The reaction
mixture was stirred at room temperature for 24 h. THF was
evaporated in vacuo. Chromatography on silica gel with
dichloromethane-light petroleum (b.p. 40-60 °C)(1:1, v/v)
as eluent afforded the phthalimide 5 (1.01 g, 62%) as
plates, m.p. 89-91 °C (from light petroleum [b.p. 60-80
°C]); (Found: C, 71.86; H, 4.92; N, 5.27. C16H13NOs re-
quires C, 71.90; H, 4.92; N, 5.24); Ry (dichloromethane-
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light petroleum [b.p. 40-60 °C] 1:1, v/v) 0.43; Nmax
(CH.Cl,)/cmt 3080-2820 w, 1785 s, 1725 s, 1460 m, 1370
s, 1185 s; dH (300 MHz, CDCl3s, MesSi) 1.70 (3H, d, J6.5,
CHj3),5.49 (1 H, q, PhCHMe-), 7.26-7.36 (3H, m, H-oand
H-pin PhCH(Me)O-), 7.50 (2H, m, H-min PhCH(Me)O-),
7.69 (4 H, m, phthalimide protons) ppm; dc (75.5 MHz,
CDCls, MesSi) 20.4 (CHg), 85.0 (PhCHMe-), 123.3
(phthalimide), 127.5 (C-0in PhCH(Me)O-), 128.3 (C-min
PhCH(Me)O-), 128.7 (phthalimide), 128.9 (C-p in
PhCH(Me)O-), 134.2 (phthalimide), 138.9 (C’ in
PhCH(Me)O-), 163.7 (C-1 and C-3) ppm; m/z (El) 268
(MH*, 13), 164 (13), 105 (100), 90 (31); (Found:
[M+NH4]", 285.1239. C16H13NO3 requires [M+NHa]",
285.1239).

O-(a-Methyl)benzylhydroxylamine 6

N-(a-Methylbenzyloxy)phthalimide 5 (290 mg, 1.09
mmol) and hydrazine monohydrate (54 mg, 1.09 mmol)
were heated at reflux temperature in ethanol (5 cm®) for 2
h. The reaction mixture was poured into 3% sodium car-
bonate solution and the product extracted with diethyl
ether. Ry (dichloromethane-light petroleum [b.p 40-60 °C],
1:1, viv) 0.20. The hydroxylamine 6 was used without
purification.

2-(2-Bromoallyl oxy)benzal dehyde-O-(a-Methyl ) benzyl oxi
me7

2-(2-Bromoallyloxy)benzaldehyde (225 mg, 0.93
mmol) and O-(a-methyl)benzylhydroxylamine 6 (150 mg,
1.12 mmol) were stirred overnight at room temperature in
pyridine (5 cm®). Pyridine was removed under reduced
pressure. Chromatography on silica gel with dichlo-
romethane-light petroleum (b.p. 40-60 °C) (1:1, v/v) as
eluent yielded a single isomer of the oxime ether 7 as a
clear colourless oil (246 mg,73%); Ry (dichloromethane-
light petroleum [b.p. 40-60 °C], 1:1, v/v) 0.52; Nmax
(film)/cm™ 3060 w, 3010w, 2990 m, 2910w, 2860w, 1635
m, 1600 s, 1570 w, 1480 s, 1450 s; du (300 MHz,
CDCl3,MesSi) 1.61 (3H, d, J6.6, Me), 4.60 (2H,t,Jr 3z
=Jr3el.3,H-1),535(1H,q PhCH(Me)O-), 5.64 (1 H,
dt, J3zze 2.2, H-32),5.94 (1H, dt, H-3E), 6.77 (1 H, d,
J3,48.4,H-3),6.91(1H,dd, J547.5,J567.7,H-5), 7.20-7.40
(6H, m, H-4 and H-o0, H-mand H-p in PhCH(Me)O-), 7.74
(1H, dd, Js4 1.7, H-6), 8.61 (CH=N) ppm; dc (75.5 MHz,
CDCl3, MesSi) 21.9 (Me), 71.9(C-1'), 81.2 (PhCH(Me)O-
), 112.5(C-3),118.0(C-3'), 121.5(C-1), 121.6(C-5), 126.4
(C-min PhCH(Me)O-), 126.5 (C-2'), 126.7 (C-4), 127.4
(C-pinPhCH(Me)O-), 128.2 (C-0in PhCH(Me)O-), 130.8
(C-6), 143.1 (C' in PhCH(Me)O-), 144.3 (CH=N), 155.4
(C-2) ppm; m/z (Cl) 360/362 (MH*, 100), 256/258 (7), 242
(28), 160 (15), 145 (15), 122 (23), 105 (22), 94 (2); (Found:
MH™, 360.0599. C1gH18BrNO2 requires MH*, 360.0599).
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4-(a-Methylbenzoxyamino)chroman-3-ylidene 8

2-(2-Bromoallyloxy)benzal dehyde-O-(a-methyl)ben

zyloxime 7 (125 mg, 0.35 mmol) and tributyltin hydride
(122 mg, 0.42 mmol) were dissolved in dry benzene (18
cm®, 0.02 M dilution of 7) and the solution degassed for 1
h. The reaction mixture was heated to reflux temperature
and asolution of AIBN (12 mg, 0.07 mmol) in dry benzene
(10 cm®) added over 8 h. Heating was continued for 18 h.
Benzene was removed under reduced pressure. Chroma-
tography on silica gel with diethyl ether-light petroleum
(b.p. 40-60 °C)(1:9, v/v) as eluent afforded a 1:1 mixture
of diasterecisomers of the hydroxylamine 8 as a pae
yellow oil (59 mg, 61%); Rt (diethyl ether-light petroleum
[b.p. 40-60 °C], 1:4, v/v) 0.36; Nmax (CH2Cl2)/cm™ 3080 w,
2960-2900 m, 2805 w, 1640 m, 1610 m, 1570 w, 1485 s,
1240 s; dv (300 MHz, CDCl3, MesSi) 1.44 (3 H, d, J 6.6,
Meinisomer A), 1.52 (3H, d, J 6.6, Meinisomer B), 4.30
(1 H, d, Joax,2eq 11.5, H-2ax in isomer B), 4.40 (1 H, s, H-4
inisomer b), 4.48 (1 H, s, H-4 inisomer A), 4.50-4.55 (2
H, m, H-2eginisomer B and H-2ax inisomer A), 4.76-4.84
(2H, m, CHMeinisomers A and B), 4.88 (1 H, dd, Joeqz
1.1, Joeqoax 11.7, H-2eqg inisomer A), 5.23 (1 H, s, H-E in
isomer B), 5.34(2H, m,H-Einisomer A and H-Z inisomer
B),5.41(1H, d,H-Zinisomer A), 6.77-6.90 (2H, m, H-8
inisomers A and B), 7.07-7.29 (2 H, m, H-6 in isomers A
and B), 7.40-7.48 (4 H, m, H-5 and H-7 in isomers A and
B), 7.70-7.83 (10 H, m, H-o0, H-m and H-p in PhCH2 in
isomers A and B) ppm; dc (75.5 MHz, CDCl3, MesSi) 23.9
and 24.9 (Me), 58.6 and 58.7 (C-4), 69.3 and 69.9 (C-2),
81.5 and 81.6 (CH(Me)Ph), 116.9 and 117.1 (C=CH>),
120.7 and 120.8 (C-8), 120.8 and 121.1 (C-4a), 126.0 and
126.2 (C-6), 127.1 and 127.2 (C-p in PhCHy), 127.8 and
127.9 (C-min PhCH>), 128.1 and 128.2 (C-o0 in PhCHy),
128.5 and 128.6 (C-7), 129.7 and 129.8 (C-5), 143.5 and
143.8 (C' in PhCHy), 145.0 and 145.1 (C-3), 155.1 and
155.4 (C-8a) ppm.

(R)-N-(2-(2-naphthyl)ethoxy)phthalimide 9

Diethylazodicarboxylate (2.22 g, 12.75 mmol) was
added dropwise to a stirred solution of (S)-a-methyl-2-
naphthalenemethanol (2.00 g, 11.61 mmol), N-hy-
droxyphthalimide (1.89 g, 11.61 mmol) and
triphenylphosphine (3.05 g, 11.61 mmol) in THF (50 cm®)
under anitrogen atmosphere. The reaction was |eft stirring
at room temperature for 72 h. THF was evaporated under
reduced pressure. Chromatography on silica gel with di-
chloromethane-light petroleum (b.p. 40-60 °C)(2:1, v/v) as
eluent afforded thephthalimide9 (2.10 g, 57%) asneedles,
m.p. 105-106 °C (from diethy! ether); (Found: C, 75.84; H,
4.89; N, 4.45. Cx0H1sNOs requires C, 75.69; H, 4.76; N,
4.41); R (dichloromethane-light petroleum[b.p. 40-60°C],
1:1, v/v) 0.38; nmax (CH2Cl2)/cm™ 3080-2820 w, 1780 s,
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1720 s, 1460 m, 1370 s, 1180 s; dx (300 MHz, CDCls3,
MesSi) 1.77 (3H, d, J 6.5, Me), 5.67 (1 H, g, ArtCHMe-),
7.41 (2 H, m, H-7" and H-6"), 7.60 (4 H, m, phthalimide
protons), 7.80 (5H, m, H-1", H-3", H-4", H-5" and H-8")
ppm; dc (75.5 MHz, CDCl3, MesSi) 20.6 (Me), 85.1 (Ar-
CHMe-), 123.1 (C-4 and C-7), 124.7 (C-3"), 126.0 (C-6"),
126.2 (C-7"), 127.9 (C-4"), 1275 (C-1"), 127.9 (C-5"),
128.1 (C-8"), 128.6 (phthalimide), 132.7 (C-8a"'), 133.4
(C-4a"), 134.1 (phthalimide), 136.4 (C-2"), 163.6
(phthalimide) ppm; m/z (El) 317 (M*, 1), 155 (100), 127
(12), 115 (8), 104 (10), 76 (13); (Found: M*, 317.1050.
C20H15NOs requires M*, 317.1050).

(R)-O-2-(2-naphthyl)ethyl hydroxylamine 10

(R)-N-(2-(2-naphthyl)ethoxy)phthalimide 9 (670 mg,
2.11 mmol) and hydrazine monohydrate (106 mg, 2.11
mmol) were heated at reflux temperaturein ethanol (5cm®)
for 2 h. The reaction mixture was poured into 3% sodium
carbonate solution and the product extracted with diethyl
ether. Ry (dichloromethane-light petroleum (b.p 40-60
°C)(1:1, v/v) 0.38. The hydr oxylamine 10 was used with-
out purification.

(R)-2-(2-Bromoallyl oxy)benzal dehyde-O-2-(2-naphthyl)eth
yloxime 11

(R)-O-2-(2-naphthyl)ethylhydroxylamine 10 (400 mg,
2.14 mmoal) and 2-(2-bromoallyloxy)benzaldehyde (430
mg, 1.78 mmol) were stirred in pyridine (5 cm®) a room
temperature overnight. Pyridine was removed under re-
duced pressure. Chromatography on silicagel with dichlo-
romethane-light petroleum (b.p. 40-60 °C)(1:1, v/v) as
eluent afforded the oxime ether 11 as a clear, colourless
oil (677 mg, 93%); Rr (dichloromethane-light petroleum
[b.p. 40-60 °C], 1:1, v/v) 0.51; [a]® +7.42° (c. 4.58,
CH2Cl2); nmax (film)/cm™ 3045 w, 2970 s, 2910 m, 2860
w, 1635 m, 1600 s, 1540 w, 1480 s, 750 s; dn (300 MHz,
CDCl3, MesSi) 1.68 (3 H, d, J 6.6, Me), 455 (2 H, t,
Jr3z=Jdr 3 1.2, H-1"), 551 (1 H, g, OCH(Me)naphth),
5.64(1H,dt, Jezze2.1,H-32),5.90(1H, dt, H-3'E), 6.69
(1H,d,J3482,H-3),6.87 (1H,dd, 54 7.5, 56 7.7, H-5),
7.19(1H,ddd, J4s 1.7, H-4), 7.41 (2H, m, H-6" and H-7"),
7.51 (1 H, dd, H-6), 7.71-7.81 (5 H, m, H-1", H-3", H-4",
H-5" and H-8"), 8.60 (1 H, s, HC=N) ppm; dc (75.5 MHz,
CDCl;, MeSi) 21.9 (Me), 71.8 (C-1'), 81.3
(OCH(Me)naphth), 112.4 (C-3), 118.0(C-3'), 121.4 (C-1),
121.4 (C-5), 124.6 (C-3"), 125.1 (C-6"), 125.6 (C-7"),
125.9 (C-4"), 1265 (C-2'), 126.7 (C-4), 127.6 (C-1"),
127.9 (C-5"), 128.0 (C-8"), 130.8 (C-6), 132.8 (C-8a"),
133.2 (C-4d"), 140.6 (C-2"), 144.4 (C=N), 1554 (C-2)
ppm; m/z (El) 410/412 (MH*, 2), 256/258 (2), 155 (100),
141 (2), 127 (15); (Found: MH", 410.0756. C22H20BrNO2
requires MH*, 410.0756).

J. Braz. Chem. Soc.

4-[ 2-(R)-(2-naphthyl)ethoxyamino] chroman-3-ylidene 12

(R)-2-(2-Bromoallyloxy)benzaldehyde O-(2)-(2-
naphthyl)ethyloxime 11 (300 mg, 0.73 mmol) and
tributyltin hydride (256 mg, 0.88 mmol) were dissolved in
benzene (37 cm®, 0.02 M dilution of 11) and the solution
was degassed with a steady stream of nitrogenfor 1 h. The
solution was heated to reflux temperature and a sol ution of
AIBN (24 mg, 0.15 mmol) in benzene (10 cm®) was added
over 8 h via a syringe pump. Benzene was evaporated in
vacuo. Chromatography on silica gel with diethyl ether-
light petroleum (b.p. 40-60 °C)(1:9, v/v) aseluent afforded
the hydroxylamine 12 (165 mg, 68%) as a 1:1 mixture of
diastereoisomers A and B, seen asaclear, colourlessail. Ry
(diethyl ether-light petroleum [b.p. 40-60 °C], 1:9, v/v)
0.17; Nmax. (CH2Cl2)/cm ™t 3250 br. w, 1600 m, 1580's, 1480
s, 1460 s, 1240 s, 1070 s; d4 (300 MHz, CDCl3, MesSi)
1.36 (3H,d, J6.6, Mein diastereoisomer A), 1.43 (3 H, d,
J6.5,MeinB),4.35(1H,d, Joax,2eq 11.6, H-2ax IN A), 4.37
(1H,s, H-4inA), 443 (1 H, s, H-4inB), 451 (1 H, d,
Joax,2eq 11.6, H-2ax in B), 4.55 (1 H, d, H-2eq in A), 4.62
(2 H, 2 overlapping g, MeCH in A and B), 4.84 (1 H, d,
H-2eqinB), 522 (1 H, s, C=CHaHpin A), 5.30 (2 H, 2 x
s, C=CHaHp in A and C=CHH, in B), 5.32 (2 H, br. s, NH
in A and B), 6.78 (4 H, m, H-3 and H-5 in A and B),
7.00-7.23(4H, m, H-4and H-6 in A and B), 7.42 (6 H, m,
H-7',H-6 and H-3' inA and B), 7.75(8 H, m, H-1', H-4',
H-5 and H-8' in A and B) ppm; dc (75.5 MHz, CDCls,
MesSi) 21.0 (Me), 21.6 (Me), 60.1 and 10.4 (C-4), 67.2 and
67.3 (C-2), 81.0 and 81.9 (CHMe), 115.7 and 116.1
(C=CHy), 116.8 (C-8), 119.8 and 120.3 (C-4a), 120.4 and
120.5 (C-6), 126.3 (C-5), 126.7 and 127.3 (C-7), 127.4
(CH),127.5(CH), 128.1 (2x CH), 128.3(CH), 128.5(CH),
129.4(2x CH), 130.0(CH), 132.7 (CH), 132.9(CH), 137.0
(C-3),139.1(C), 139.6 (C), 143.0(C), 143.6 (C), 155.1 and
155.2 (C-4a), 168.6 (2 x C-8a) ppm [NB: the C atomsin
the naphthyl group could not be assigned unambiguously];
m/z (Cl) 332 (MH", 22) 188 (8), 171 (5), 155 (39), 145
(100), 128 (2); (Found: MH*, 332.1651. C22H21NO> re-
quires MH", 332.1651).
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