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(sept, 2H, 2 x -CH(CH,),), 6.8 (s, 4H, aromatic).

The alkaline layer was acidified with conc. HC and extracted with petroleum ether (3 x 60 ml). The
organic layer was washed with water, brine, dried (Na,SO,). Removal of solvent and the distillation
of the residue furnished a pale yellow oil (2.89, 63%) of O-isopropoxyphenol (3),! bp. 130°/4 mm,
lit.! bp. 100-102°/11 mm. IR (neat) 3560, 3000, 1610, 1510, 1480, 1400, 1390, 1135, 790, 750 cm!.
'HNMR (CCl,): 8 1.23, 1.33 (d, 6H, J = 6 Hz, -CH(CH,),), 4.46 (sept., 1H, -CH(CH,),), 5.73 (s, 1H,
OH), 6.6-6.9 (m, 4H, aromatic).
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In continuation of our earlier utilization of the heteroatom-facilitated lithiation of aromatic
compounds' for the preparation of radiolabelled estrogens? and antiestrogens,? we needed to prepare
methoxytamoxifen (6) and its radiolabelled derivatives. The key step in the synthesis of these
antiestrogens is a Grignard reaction (Eq. 2). Since compounds having ether, hydroxy, amino and
other similar groups are known to form the Grignard reagents in low yields, perhaps because of their
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ability to form associated polymeric Grignard reagents,* the success of the reaction depends on the
choice of an appropriate phenol-protecting group and of the reaction conditions. It was then decided
to determine the ideal reaction conditions using acetophenone as a model compound.

The infrared spectrum of the product of the reaction of acetophenone with the Grignard
reagent prepared from p-[B-(N,N-dimethylamino)ethoxyJphenyl bromide (1), using known methods
of activation® such as magnesium and 1,2-dibromoethane system or iodine activated magnesium,
showed no hydroxylic stretching absorption; TLC analysis showed one spot (R, = 0.22, 20:1 acetone-
triethylamine) and its mass spectra (m/e 328) suggested it to be 4,4'-bis[(B-
dimethylamino)ethoxy]biphenyl. However, the use of finely powered activated magnesium (to
increase the surface are of magnesium) in an inert atmosphere gave 1-phenyl-1-[p-(B-N,N-
dimethylamino)ethoxy]phenylethanol (2), dehydration of which gave 1-phenyl-1-[p-(B-N,N-
dimethylamino)ethoxyphenylethylene (3); compounds 2 and 3 were identified spectroscopically and
by their elemental analysis. Under the same conditions, 2-pheny!-1-(p-methoxyphenyl]-1-butanone
(4)° gave methoxytamoxifen (6) in 52% yield.

EXPERIMENTAL SECTION

Finely powdered activated magnesium metal was prepared by the reduction of an anhydrous
magnesium(Il) halide with sodium.*¢ 'H NMR spectra were recorded on 100 MHz instrument in
CDCI, containing 1% TMS as an intemal standard. Flash chromatography was performed according
to the procedure of Still,’ (silica gel 60, 230-400 mesh). Microanalyses were performed by Galbraith
Laboratories, Knoxville, TN.

1-Phenyl-1-[p-(B-N,N-dimethylamino)ethoxy]phenylethanol (2).- To a refluxing suspension of
finely powered magnesium (0.159 g, 6.15 mmol)®® in 20 ml of tetrahydrofuran, in a 3-necked round-
bottomed flask was added dropwise p-[B-(N,N-dimethylamino)ethoxy]phenyl bromide (1.59 g, 6.15
mmol). The reaction mixture was stirred for 4 hrs at 30° and cooled to 0° then acetophenone (0.616
g, 5.13 mmol) in tetrahydrofuran was added dropwise through a dropping funnel. The mixture was
refluxed overnight under nitrogen, cooled, quenched with a saturated solution of ammonium chloride
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and then extracted with ether. The extracts were dried (anhydrous sodium sulfate) and evaporated to
afford an oily product, which was purified by flash chromatography on silica gel using CHCI,-
MeOH (95:5) as an eluent. Recrystallization from hexane-ethyl acetate gave 0.95 g (65%) of white
crystals, mp. 70-72°, identified as 2. 'H NMR (60 MHz, CDCL,): & 1.83 (3H, s), 2.23 (6H, s), 2.65
(2H, t, J = 6 Hz), 3.1 (1H, br) 3.99 (2H, t, ] = 6 Hz), 6.6-7.4 (9H, aromatic). *C NMR (100 MHz,
CDCL,): 630.97, 45.78, 58.18, 65.34, 75.79, 113.95, 125.71, 126.92, 127.07, 127.98.

Anal. Caled for C jH,,NO,: C, 75.76; H, 8.12; N, 4.98. Found: C, 75.72; H, 8.05; N, 4.95
1-Phenyl-1-[p-(B-N,N-dimethylamino)ethoxy]phenylethylene (3).- A solution of 1.85 g of 2 in
methanol, and 2 mL of HCI was refluxed ovemight; it was then cooled to 0°, neutralized with 6 N
sodium hydroxide and extracted with ethyl acetate. After drying over anhydrous sodium sulfate; the
solvent was evaporated and flash chromatography of the crude product on silica gel using CHCL-
MeOH (92:8) as an eluent gave 1.55 g (89%) of 3 (R, = 0.34) as a yellow solid. '*C NMR (100 MHz,
CDCL): 6 42.90, 58.31, 65.58, 112.35, 114.44, 126.62, 127.54, 128.30, 129.27.

Anal. Calcd for C H,,NO: C, 80.86; H, 7.94; N, 5.24. Found: C, 80.81; H, 7.98; N, 5.25

1-[4-Methoxyphenyl]-1-[p-(B-N,N-dimethylamino)ethoxy Jphenyl-2-phenyl-1-butanol (5).- To a
refluxing suspension of finely powdered magnesium® (0.312 g, 13 mmol) in 40 mL of
tetrahydrofuran in a 3-necked round-bottomed flask, was added dropwise 3.0 g (12.3 mmol) of 1.
The reaction mixture was stirred for 4 hrs at 30° and cooled to 0°. Then 2-(phenyl)-1-(4-
methoxyphenyl)-1-butanone (2.84 g, 11 mmol)® in tetrahydrofuran was added dropwise through a
dropping funnel. The mixture was refluxed overnight under nitrogen, cooled, quenched with a
saturated solution of ammonium chloride. The mixture was then extracted with ether and the extract
was dried over anhydrous sodium sulfate. Evaporation of the solvent afforded an oil, which was
purified by flask chromatography to give 2.51 g (53%) of a yellow oil identified as 5. 'H NMR (100
MHz, CDCL,): 8 12.66, 23.44, 44.78, 55.06, 56.55, 58.21, 65.71, 80.38, 112.35, 113.39, 126.23,
127.07, 127.52, 129.34, 130.18, 138.43, 139.01, 139.23, 157.26, 157.65.

1-[4-Methoxyphenyl]-1-[p-(B-N,N-dimethylamino)ethoxylphenyl-2-phenyl-1-butene (6).- A
solution of 250 g of 5 in methanol and 1.5 mL of 10N HCI was refluxed ovemight; it was then
cooled to 0°, neutralized with 6N sodium hydroxide and extracted with ethyl acetate. The extract was
dried over anhydrous sodium sulfate. Evaporation of the solvent gave an oil which was flash
chromatographed on silica gel using CHCL,:MeOH (91:9) to give a yellow oil 6 (2.30 g, 95%) which
was shown to be a 1:1 mixture of the E and Z isomers of methoxytamoxifen.® 'H NMR (100 MHz,
CDCL,): 6 0.95 (3H, t, J = 6 Hz, CH,CH,), 2.25 and 2.27 (6H, s, N(CH,),, 2.60-2.90 (4H, m,
CH,CH, and OCH,CH,N), 3.67 and 3.78 (3H, s, OCH,) 3.95-4.25 (2H, t, OCH,CH,N), 6.53, 6.57
(2H, t, two overlapped doublets, J = 9 Hz), 6.78 (2H, d, J = 9 Hz), 6.88-7.19 (9H, m). *C NMR (300
MHz, CDCL,): 6 13.79, 29.99, 45.97, 55.19, 78.37, 65.77, 112.60, 113.30, 125.39, 127.35, 129.73,
130.57, 131.94, 135.34, 136.24, 137.36, 140.96, 142.74, 156.72, 158.23.
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The title compound (1) has been used as an intermediate in the four-step synthesis of
spermine diacetal dinitrate (2),' an experimental immunosuppressive agent? of novel chemical
structure. Interest in 2 led us to produce larger quantities of it. Succinamide 1 has previously been
prepared in three steps by reaction of 3-chloropropionaldehyde diethyl acetal with potassium
phthalimide to give N-(3,3-diethoxypropyl)phthalimide in 92% yield. The phthalimide was
converted to 3,3-diethoxypropylamine (3), with hydrazine in 74% yield, and 3 was then reacted with
succinyl chloride in methylene chloride at -50° to form 1 in 43% yield.! Unfortunately, upon scale-up
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