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Abstract: The relative and absolute stereochemical requirements for high affinity 
binding to the human NK-1 receptor are defined for a series of quinuclidine ethers. 
Whilst the S stereochemistry at C-3 is essential for high affinity, surprisingly both 
epimers at C-2 are active. 

The series of neurope~ides known as the ta~hykinins are thought to have an 

important role in pain, neuroimmune interactions and neuromodulation.1 The biological 

actions of the tachykinins are mediated through specific cell-surface receptors, 

designated NK-1, NK-2 and NK-3. Three receptor subtypes have been identified on 

the basis of marked differences in the rank order of potencies of agonist peptides in 

different tissues, with Substance P (SP) being the preferred agonist for NK-1 

receptors, Neurokinin A (NKA) for NK-2 receptors and Neurokinin 6 (NKB) for NK-3 

receptors. The existence of these three receptor subtypes has been confirmed by the 

cloning and sequencing of three distinct genes from mammalian sources.*zaz‘f 

Recently several potent non-peptide NK-1 antagonists have been describedss, which 

have demonstrated activity in a number of animal models of inflammation. 

R 
(1) R= CH, 
(2) R= CF, 
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In part 1 of this series we described the identification of a series of quinuclidine based 

NK-1 antagonists, and the work undertaken to optimise the benzyl ether substitution7 in 
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these structures. In particular the importance of the 3,5disubstitution (1) was 

high~ighted~ In this communication we describe the relative and and absolute 

stereochemical requirements for high affinity binding, using the 3,5- 

bis(trifluromethyi)benzyl analogues (2) . 
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(6) 2S,3S Ph 
(7) 2R,3R 

Ph 

(4) Ph 
. . . 
III 

(8) 2R,3S Ph 

Reagents: i. LiEtsBH, THF; ii. Na, iPrOH, Toluene; iii. Camphanic acid chloride, 

CHzCIs; iv. Recrystallise from EtAclHexane; v. KOH, EtOH, reflux; vi. KHMDS, 

3,5-(Bistr~fluromethyl)benzyl bromide. 
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The two diastereomeric alcohols (3) and (4) were prepared by stereoselective 

reduction of the benzhydryi ketone (5)s (Scheme 1). Redu~ion with the hindered 
reagent LiEt3BH afforded the cis alcohol (3) in 80 % yield. In contrast, reduction with 

sodium and isopropanol afforded the corresponding frans alcohol (4).in 50 % yield. 

The isomeric alcohols were then independently treated with camphanic acid chloride to 

afford the corresponding diastereomeric esters (80%). Each pair of diastereomeric 

esters was then separated by recrystallisation to afford the four individual 

diastereoisomers (6-9). Hydrolysis with ethanolic hydroxide (80%) and subsequent 

aikylation with bis(trifluoromethyl)benzyl bromide afforded the required benzytethers 

(10-13) in yields of 50-60 %. Single crystal X-ray determination of two (6 & 9) of the 

four intermediate camphanate esters9 allowed elucidation of the absolute 

configuration of all the resulting benzyl ethers. The affinities of the four stereoisomers 

for the human NK-1 (hNK-1) receptor stably expressed in CHO cells were determined 

by competition with 1291~SP lQ,ft, and the resufts are collated in Table 1. 

Table 1: Displacement of [i281] Substance P from hNK-1 receptor in CHO Cells 

Number Stereo fC50 (nM) 

IO 2S,3S 1.3 f 0.9 (6) 

11 2R,3R 570 f 300 (6) 

12 2R,3S 0.7 f 0.3 (4) 

13 2S,3R 270 f 160 (4) 

As anticipated, the 2S,3S stereoisomer (10) of the c/s compounds showed high 

affinity for the hNK-1 receptorlz, with the 2R,3R enantiomer (11) displaying a lOOO-fold 

reduction in affinity, this observation paralleling that found for the analogous 

benzylamines13. However in contrast to the analogous benzylamines in which the 

trans isomer had greatly reduced affinity is, it was of interest that the 2R,3S 

stereoisomer (12) also showed high affinity. Comparison of the two active 

stereoisomers indicates that the stereocenter at C-3 is crucial for high affinity binding, 

suggesting that the ether oxygen may accept a hydrogen bond from the receptor. In 

addition, both epimers at C-2 display high affinity binding, however superimposition of 

the structures would not allow for overlay of both rings of the benzhydryl and the benzyl 

ether. This observation suggests only one of the rings of the benzhydryl group is 

required for high affinity . These results help to refine the binding model proposed 

previously? in addition to the two aromatic interactions, one of which has been shown 

to interact with His-197 of the NK-1 receptorl4, and the binding of the protonated 

bridgehead nitrogen, the present study would also suggest a possible hydrogen 

bonding interaction with the benzylic heteroatom. 
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