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SYNTHESIS OF 4-|2—(DIMETHYLAMINO)ETHYL—2—14C| PHENOL
(HORDENINE-o~4c)
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SUMMARY

4-|2-(Dimethylamino)ethyl—Z—lAC| phenol (hordenine-u—lac)
has been synthesised in three steps from |140|potassium
cyanide and p-benzyloxybenzyl chloride which in turn was

obtained in four steps from p-hydroxybenzeic acid.
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In an attempt to clarify the details of the metabolic degradation of the

(1,2)

alkaloid hordenine in plants we needed hordenine labelled at the carbon

a to the dimethylamino group. The required compound was synthesised as follows:
methylation of p-hydroxybenzoic acid (1) produced the methyl ester (2) that
was treated with benzyl chloride to protect the phenolic hydroxyl group(3’4)
as its benzyl ether (3). Lithium aluminum hydride reduction of 3 gave the
p-benzyloxybenzyl alcohol (4) that was in turn transformed(5’6) into the
corresponding chloride (5). Treatment of compound 5 with |14C|potassium

(7,8)

cyanide in dimethyl sulphoxide at room-temperature afforded the nitrile

(é)(g) in excellent yield. Catalytic hydrogenation of compound 6§ in acidic
(10-12) gave labelled tyramine hy&rochloride (7) which upon reductive

(13) afforded the title product (8)

conditions

methylation in the presence of formaldehyde
with an overall radioactive yield of 80%.
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3: R=Me; R'=CH,Ph  6: R=*CN; R'=,Cﬁ2Ph
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(14)

Marion et al. have reported the synthesis of tyramine—u-14C hydrochloride
(7) but following a more difficult procedure and with much lower chemical and
radiochemical yields. Besides, the synthesis of A—I2—(dimethylamino)ethyl—l—lQC|
phenol (hordenine—e—lac) has been reported in the literature(ls).
EXPERIMENTAL

Melting points are uncorrected, NMR spectra were recorded at 60 MHz, and mass
spectra at 70 eV, IR spectra were registered as KBr dispersions. Radioactivity
was measured by liquid scintillation counting.

2-(p-Benzyloxyphenyl) acetonitrile-l—lac (6) . Compound 5 (314 mg) was

dissolved in dry dimethyl sulphoxide (20 ml) and to this solution !14C|potassium
cyanide (80.9 mg; 1 mCi) was added, and the mixture was kept at room temperature
for 90 min. It was then poured into water (100 ml) and extracted with methylene
chloride (4 x 50 ml), The organic extract was washed with water (5 x 50 ml) and
dried. Evaporation of the solvent gave a solid (315 mg) identical (m.p., TLC,
IR) to unlabelled 2-(p-benzyloxyphenyl) acetonitrile of m.p. 68-69°C. IR: 2250,
1620, 1580, 1510, 1250, 815, 745 and 700 cm !, NYR (CDC1,-TH8): & 3.61 (s, 2H,
—CEQ-CN), 5.03 (s, 2H, —C§2—O), 6.93 and 7.23 (ddAB’ 4H, J=9 Hz, disubstituted
phenyl), 7.35 (s, 5H, CHy=C/H). MS (m/e, %): 223 i, 6), 91 (100). Specific
activity: 0.63 mCi/mmol.

Tyramine—a—lac Hydrochloride (7). Compound 6 (313 mg) was dissolved in

absolute ethanol (30 ml), concentrated hydrochloric acid (0.36 ml) was added,
and the mixture was hydrogenated over 10% palladium on charcoal at room
temperature and atmospheric pressure for 24 h. The reaction mixture was filtered
the solid was washed with ethanol (2 x 1 ml), and the filtrate was concentrated
to about 3 ml; addition of methylene chloride and petroleum ether gave a
crystalline product (173 mg) that was identified as tyramine hydrochloride by
comparison with an authentic standard (TLC, IR, MS). IR: 3100, 1620, 1500, 1230
and 840 em”™'. NUMR (D,0-DSS): § 2.7-3.4 (m, AjBy system, G, ~Cily~Cil,=), 6.92
and 7.23 (dd,y, 4H, J=9 Hz, -CcH,-). ms{10 1D e ay: 137 (41), 108 (100),
107 (83), 91 (13), 77 (58). Specific activity: 0.62 mCi/mmol.

Hordenine—a-lac (8). Compound 7 (172 mg) was dissolved in ethanol (20 ml)
containing 40% formaldehyde (0.3 ml) and the solution was hydrogenated over
10% palladium on charcoal at room temperature and atmospheric pressure for 16 h.
The catalyst was filtered off and washed with ethanol. Evaporation of the
solvent afforded a residue that was dissolved in methanol (25 ml) and
evaporated again; this procedure was repeated 4 times in order to eliminate
the paraformaldehyde. The residue (176 mg) was taken in concentrated ammonia
(2 m1) and evaporated. The final residue was purified by sublimation (5 x 10-‘4
torr, 100-105°C) yielding compound 8 (145 mg, 89%) of constant specific
activity of 0.63 mCi/mmol. Its physical properties (TLC, IR, MS) were identical

to those of an authentic standard. IR: 3100, 2700, 1620, 1520, 1240 and 840 cm—l.
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NYR (CD,OD-TMS): 6§ 2,92 (s, 6H, N-CHj), 2.7-3.5 (m, A,B, system, 4H, -CH,-CH,-)
6.80 and 7.15 (4d,, 4, J=9 Hz, —C(H,-); (TFA acid-TMS): 6 3.08 (s, 6H, CHy-N)
3.?;2.??§m, A2B2 system, &H, —CEZ—CEZ—), 7.11 (ddAB, 4H, I=9 Hz, _C6E4_)'

MS > (m/e, %Z): 165 (6), 121 (9), 107 (14), 91 (9), 77 (18), 65 (7), 58(100).

Acknowledgements. We thank the CONICET, the SECYT, and The Organization of the

American States for financial support. We are also indebted to UMYMFOR for the
spectra.
REFERENCES
1. Matchett T.J., Marion L. and Kirkwood S. ~ Can. J. Chem. 31: 488 (1953).
2, Rabitzsch G. - Planta Med. 7: 268 (1959).
3. Loev B. and Dawson C.R. - J. Am. Chem. Soc. 78: 6095 (1956).
4, Haslam E., Haworth R.D., Mills S.D., Rogers H.J., Armitage R. and Searle R.
- J. Chem. Soc. 1836 (1961).
5. Shelton R.S., van Camphen Jr. N.G., Meiner D.F,, Poumerter S.M,, Andrews
E.R., Allen R.E. and Wyckoff K.K. -~ J. Am. Chem. Soc. 75: 5491 (1953).
6. Rabjohn N. (Editor) - Organic Syntheses Coll., Vol. IV, 576 (1963).
7. Freidman L. and Shechter H. - J. Org. Chem. 25: 877 (1960).
8. Benington F. and Morin R.D. - J. Org. Chem. 32: 1050 (1967).
9. Tomita M., Nakaguchi K. and Tagaki S. - J. Pharm. Soc. Japan, 71: 1035 (1951)
10, Hauting W. - J. Am. Chem, Soc. 50: 3370 (1928).
11. Horning E.C. (Editor) - Organic Syntheses Coll. Vol. TII, 720 (1955).
12, Rosemund K.W. and Pfankuch E. - Ber. 56: 2258 (1923).
13, Bowman R.E. and Stroud H.H. - J. Chem. Soc. 1342 (1950).
14. Leete E., Kirkwood S. and Marion L. - Can. J. Chem. 30: 754 (1952).
15, Digenis G.A., Burkett J.W, and Mihranian V. - J. Label. Compounds, 8: 231
(1972),
16. Ghosal S, and Srivastava R, - Phytochemistry, 12: 193 (1973).
17. Hesse M, and Bernhard H.0. (Editors) - Progress in Mass Spectrometry, Vol.3,
Verlag Chemie (1975).



