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Abstract: The synthesis and SAR of benzylamine side chain analogs of the NK-1 receptor antagonist CP- 
99,994 are described. The 5-trifluoromethoxy analog, CP-122,721, shows superior in vivo blockade of NK-I 
receptor mediated responses. © 1998 Elsevier Science Ltd. All rights reserved. 

The structure-activity relationships (SAR) of the potent NK-1 receptor antagonist CP-99,994 (1) ~ and its 

pharmacological characterization 2 suggested that structural modification might improve its in vivo activity. For 

example, despite CP-99,994's subnanomolar affinity for the NK-1 receptor, blockade of capsaicin-induced 

protein plasma extravasation in the guinea pig requires an oral dose of 5 mg/kg. One possible pharmacokinetic 

shortcoming of CP-99,994 is metabolic lability due to demethylation of/para-hydroxylation to the methoxy 

group on the phenyl ring of the benzylamine side chain. Herein, we report that modification of the benzylamine 

phenyl ring with a 5-trifluoromethoxy group provides CP-122,721 (3f), a compound with superior in vivo 

efficacy in animal models of NK-I receptor antagonism, warranting its designation as a "second generation" 

NK-1 receptor antagonist. 
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The synthesis of the benzylamine analogs of 1 and their SAR are summarized in Scheme 1. Debenzylation of 

CP-99,994 using catalytic platinum, followed by reductive amination with the appropriate aldehyde, afforded 

the desired analogs. As indicated in the SAR table, the most significant increase in NK-1 receptor affinity in 

this series is afforded by the analogs containing a substituent opposite (or para) to the 2-methoxy group. Since 

it has one of the highest NK-1 receptor affinities in this series, compound 3f with the 5-trifluoromethoxy group 

was selected for further evaluation. 3 Analogs of 3f at the 2-position (compounds 3i to 3k), did not afford 

improved NK-1 receptor affinity. 
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*IC50 value for displacement of [3H]Substance P in human IM-9 cells, + S.D. 
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Although 3f shows only a small improvement in NK-1 receptor affinity relative to 1, its in vivo efficacy is 

considerably improved in several assays. For example, the ID50 value of 3f for blockade of locomotor activity 

in the guinea pig elicited by icv administered Sar9Met(O2)-SP is 0.01 mg/kg sc, while for 1 the corresponding 

value is 0.6 mg/kg sc. 5 Against SP-induced plasma extravasation in the guinea pig, 3f shows an ID50 value of 

0.05 mg/kg po, compared with a value of 31 mg/kg po for 1. Capsaicin is a naturally-occurring substance that 

releases endogenous SP, eliciting SP-induced responses in vivo. Compound 3f blocks capsaicin-induced plasma 

extravasation in the guinea pig ureter with an ID50 value of 0.02 mg/kg po as compared with 2.9 mg/kg po for 

1. s In addition, aerosolized capsaicin-induced plasma protein extravasation in guinea pig lung is blocked by 3f 

(ID50 = 0.01 mg/kg po) more potently than by 1 (ID50 = 5 mg/kg po). 5 Finally, 3f suppresses retching and 

vomiting induced by a broad range of emetogens in the ferret, being approximately three-fold more potent than 

1 in these models26 For example, 3f blocks cisplatin-induced emesis with an ID50 of 0.08 mg/kg when given 

orally. 6 The significant increase in efficacy of 3f for blockade of SP-induced effects in vivo relative to 1 

together with its potent anti-emetic activity qualify 3f as a second generation NK-1 receptor antagonist. The 

clinical potential of 3f is currently under evaluation. Recently, a similar approach to improving the in vivo 

activity of CP-99,994, using a 5-tetrazolyl substituent, was reported. 7 
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