Design, Synthesis and Evaluation of Novel
bicyclic pyridine and pyrimidine derivatives as
NK1 Antagonists
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Abstract

A series of novel bicyclic pyridine and pyrimidine derivatives was prepared as a part of a
search for NK; antagonists that could provide effective treatment for urinary incontinence.
Novel pyrido[4,5-b]-1,5-0xazocines and pyrido[2,3-b]-1,5-0xazocines were designed by
incorporating a 2-[3,5-bis(trifluoromethyl)benzyloxy]-1-phenylethylamine fragment into the
pyridine ring, and prepared by a convenient and diversity-oriented method. These compounds
were then evaluated for in vitro activity using the guinea pig ileum contraction assay and for
their in vivo activity in increasing the effective bladder capacity of guinea pigs. Among them,
9-[4-(pyrrolidiny)piperidino]-7-(2-methylphenyl)-3,4,5 ,6-tetrahydro-2 H-pyrido[4,3-b]-1,5-0x
azocin-6-one (2a) and pyrido[2,3-b]-1,5-0xazocin-6-one isomer (3a) each similarly showed
potent NK| antagonist activity in vitro, although the in vivo activity of 3a was superior to that
of 2a. On the other hand, the chemical properties of 2a were more suitable for a drug
discovery program than those of 3a, due to the free rotation about the biaryl bond of 2a. Next,
pyrimido[4,5-b][1,5]oxazocine 10a, designed and synthesized as a hybrid compound of 2a
and 3a, was found to possess both of the advantageous characteristics of 2a and 3a. To further
examine the structural requirements for activity, various chemical modifications were
performed ‘on the bicyclic pyrimidines. Among them, 10b (KRP-103), a
pyrimido[4,5-b][1,5]oxazocine derivative bearing a 4-acetylpiperazinyl group and a
2-methylphenyl group, was identified as the most potent and orally active NK, antagonist.
KRP-103 is expected to be a promising agent for the treatment of urinary incontinence.
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Scheme 1. Reagents and conditions: (a) (1) LDA, THF (2) CO, (3) HCI; (b) (1) SOCly, DMF (2) 3-[[3,5-bis(trifluoromethyl)benzyl Jamino}-
1-propanol, THF; (¢) K,CO;, EtOH; (d) NaH, THF; (e) 2-methylphenylboronic acid, 10 mol% Pd(PPhs),, 2 M Na,COs, toluene, dioxane; (f)
mCPBA, CH,Cly; (g) POCl;; (h) 4-pyrrolidinylpiperidine, 1,4-dioxane.
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Scheme 2. Reagents and conditions: (a) (1) HCl-dioxane (2) H,NCN (3) CH,(CO,Et),, NaOEt, EtOH, reflux (4) POCly, reflux, 22%; (b) (1) LDA, THF,

-78°C, 51 (2) CO,, 1 h (3) HCL, 1, 1 b; () (1) SOCI,, DMF, reflux, 2 h (2) 3-{[3,5-bis(trifluoromethyl)benzylJamino]-1-propanol, THF, 0°C, 1 h then n,
3b; (3) NaH, DMF, 0°C, 1 h, 13%; (d) 2-methylphenylboronic acid, 10 mol% Pd(PPhy),, 2 M NayCOj, toluene, dioxane, reflux, 6 b, 51%.
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Xz CF3
N
Me 0
CF,y
Compd 5 X ¥ YH-NMR ® ppm, d (Hz) NK, antagonisit Effective biadder capacity
(benzylic methylene protons) activity ¥ K (nM) increacing ratio (%) (0.3 mg/kg iv)®

2a N CH 3.93, 5.34 (each 1H, d, J=15.3Hz) 0.339 397
3a CH N 3.94, 3.95, 5.36, 5.39 (each 0.5H, d, J=15.3Hz) 0.210 242
10a N N 3.84, 5.32 (each 1H, d, /=15.3Hz) 0.166 334

¥ In CDCly; d=doublet.

Y Compounds were screened for antagonist activity on guinea pig ileum as described in the text.

) Effective bladder capacity was measured as the volume of saline injected into spinalized guinea pigs. The increasing effects of the test compounds were
expressed as the ratio of the increase in effective bladder capacity compared with the predrug values.
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gents and (2) SOCly, DMF, reflux, 2 h; (b) 3-[[3,5-bis(triflucromethyl)benzyl Jamino]-1 -propanol or 2-[f3,5-bis(trifluoromethyl)-
benzyl]amino)ethanol, THF, 0°C, 1 h then rt, 3 h; {c) K,CO3,DMF, 80°C, 1 h; (d) 2-methy] phenylboronic acid, 10 mol% Pd(PPh,),, 2 M Na,CO;, toluene,
dioxane, reflux, 6 h. (¢) mCPBA, THF, 0°C, 0.5 h then 1t, 3 h; (f) 1-acetylpiperazine, 1,4-dioxane, diisopropylethylamine, reflux, 5 h.
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Table 2
. . Effective bladder capacity®
R Ny 4 Compd NK; antagonist activity® Water solubility increasing ratio (%) Bioavailability®
T KB (nM) (pg /mL) B R %)
N~ CF3 iv id °
N
Me 0
10b (KRP-103) 0.105 6.42 594 £ 123 62.8 = 12.0 41
CFs
26 0.0794 [ 404 = 6.65 0
s\ Me 24 0.148 3.04 430+ 154 29.0 £ 0343 38
Wb:R'=—N  N—( .Z=0 T T
—/ 0
o TAK-637 0.270 ) 12.0 = 5.86
2:R'=—N & ,z=0
/"0 ® Data present the mean of Kg value of guinea pig ileum contraction assay (n = 3-5). Compounds were screened
I\ Me for antagonist activity on guinea pig ileum as described in the text. b Water solubility value determined by a single
24:R'=—N N—« ,Z=NH experiment run in duplicate. © Data present the mean of increasing ratio (%) of effective bladder capacity measured
—~ % as the volume of saline injected into spinalized guinea pigs at 0.3 mg/kg (iv) (n = 4~5) and 3 mg/kg (id) (n = 5~6).

9 An average of 45 independent experiments, ® The value determined by a single experiment at 1 mg/kg (iv).
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