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Abstract: A facile procedure for the preparation o and tertiary amines from
t

nitriles has been developed. The addition of amines to
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NPS R-568 (1) hydrochloride represents a new class of arylalkylamine calcimimetics' that display
agonist activity at the parathyroid cell caicium receptor and thereby inhibit parathyroid hormone secretion in
vivo. NPS R-568 (1) hydrochloride is currently undergoing Phase II clinical trials for the treatment of primary
and secondary hyperparathyroidism.

o

During the investigation of possible synthetic routes to 1, we envisioned that (R)-1-(3-
methoxyphenyl)ethylamine (2) might condense directly with the intermediate diisobutylaluminum-imine
complex, 3, to generate the imine, 4 (Scheme 1). Subsequent in situ reduction of 4 would afford the desired

2
product, 1. Although a related condensation h ! rte a side 1 1, ur knowledge there
have been no accounts which utilize this transformation as a part of a general amine synthesis. Recently, an

intramolecular cyclization was used to prepare 3-methyl-5-hydroxy indoles,* and a closely related reaction
with cyanohydrins yielding amino aicohols was reported.”>* Our first attempt at this "one-pot" procedure
afforded 1 in low (~40 %) isolated yield, in part due to the formation of polymeric by-products. To optimize
this procedure, we explored the effects of solvent, reaction time, and the number of amine equivalents used.

In our hands, the maximum yield for the synthesis of 1 was achieved as follows. DIBAL-H (1 equiv.)
was added to a solution of 3-(2-chlorophenyl)propionitrile in CH,Cl, (or toluene)® at -78 °C. After stirring for
1 h at room temperature, to ensure the formation of the intermediate diisobutylaluminum-imine complex, 3, the
reaction mixture was cooled to 0 °C, and treated with 2 equiv. of the amine 2, for 3 h. The reaction mixture

was treated with 1M ethanolic NaBH; at room temperature. Standard acid/base work-up followed by
M emsmninaranthie mm ciling oal affeedad 1 i 090/ 1 iald 6 T Twdaw thace canditicong the nee f lace than 9
caromatograpny on siica gel, dliovlacd 1, il 0270 yliCiu under these co 1QiU0I11S, Ui UST OL 185S than 2
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equivalents of amine 2 great
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To explore the generality of this procedure, we examined the addition of several amine nucleophiles to
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ields were found to be poor with relatively non-

ep's, e consequences of addiug pi‘il 1ary
nucleophilic or hindered amines. Reaction with aniline, for example, afforded only modest amounts of product
(42%). No coupling product was observed upon condensation of the indicated diisobutylaluminum-imine
complex with #-butyl amine.

Entries 8 and 9 show that the addition of secondary amines to diisobutylaluminum-imine complexes is
possible; however, the use of at least 3 equivalents of amine was required to achieve reasonable yields of
tertiary amine products. Fewer than 3 equivalents of amine resulted in the formation of large amounts of
unidentified side products after work-up.

Entry 7 demonstrates that deprotonation, with concomitant epi imerizati

ontry / aemonstrates in, n 11, WILN concomitant cpium allon a T 1 (0.4 4

..... in ;mmdt o oorrrreifianmt smmalilacs s dae tlaaca wanatine e dibiaaao Annnndicanls: tanntennsmt ~AF 7O\ 71NN
lllllll IS HOUL a SIgHILCalit PrOoDICHL LUl UICHT 1Cactivull CONUIUuULS ﬂ\.«LUI aingly, u UIHICHL OL (O )={7)~<=
1 -r

methylbutyronitrile with DIBAL-H and benzylamine, followed by reductive work-up, gave the desired

product in 86% yield with 95% ee.®
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Derived by Adding DIBAL-H To Nitriles®
Entry Amine Nitrile Product Yield

H
1 H 2N/© @\/\ CN @\/\/ N\l/\l 42%
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“using nitrile (1 equiv), DIBAL-H (1 equiv), and amine (2 equiv for primary amines and 3 equiv for secondary amines); °-
butylamine failed to add to the diisobutylaluminum-imine complex, workup afforded 3-phenylpropionaldehyde exclusively in 74%
yieid.
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Toluene and dichloromethane were found to give optimal results, little or no product was observed using
o
A

ental: Preparation of (R)-N-(3-methoxy-1-phenylethyl)-3- (2-chlorophenyl)-1-

abiitdll <

propylamme (1) A stlrred solutlon (at -78 °C) of 3-(2-chlorophenyl)propionitrile (0.83 g, 5.0 mmol) in
dichloromethane (5.0 ml) was treated dropwise with diisobutylaluminum hydride (0.731 g, 5.05 mmol).
The reaction was removed from the cold bath and allowed to stir at room temperature for 1 h. After this
time, the reaction mixture was cooled to 0 °C and treated with (R)-c-methyl benzylamine (1.51 g, 10.0
mmol) After stirring for 3 h at 0°C, the reaction mixture was carefully treated with NaBH, (0.210 g, 5.5

N AT 1 o 1
minol) in ethanol (5.5 ml) and then allowed to stir at room temperature for 1h. The reaction was

quenched by the addition of dilute aqneo C1 (25 ml of 10% HCI) and then made basic by the addition
of IN NaOH The organic layer wi hed w1th water and dried over anhydrous MgSQ,. Filtration
and concentration afforded the crude product Flash chromatography (silica) using a gradient of CHCl;
to CHC13/MeOH yielded the product, 1 (1.25 g, 82%), as a clear, colorless oil.

All of the products of these reactions were characterized by 'H- and *C-NMR,and GC/MS. Each
product has either successfully passed combustion analysis (Oneida Research Services, Inc.) or has been
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characterized by high-resolution mass spectrometry.
Enantiomeric purity was determined by chiral HPLC using a Chiralcel-OD HPLC column vs. a racemic
standard prepared by the same method.



