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The serendipitous discovery of N-cyclohexyl-8-fluoro-3,3a,4,9b-tetrahydro-1H-thiochromeno[4,3-c]isox-
azole-1-carboxamide as a selective human serotonin 5-HT,p antagonist with K; of 42 + 5 nM is reported
herein. A subsequent functional assay indicated little agonist activity compared to 5-HT itself.

© 2010 Elsevier Ltd. All rights reserved.

The importance of selective serotonin 5-HT,g antagonists is evi-
dent from the on going research probing the significance of this
receptor in fields such as migraine, irritable bowel syndrome, pul-
monary hypertension, and hypertrophy.!~ During the collection of
data in another project, we noted one tetrahydrothiochromenois-
oxazole-1-carboxamide that exhibited selective inhibition of sero-
tonin receptor 5-HTp over 5-HT,4 and 5-HT,c. While not the focus
of our project, we nevertheless recognized the importance of such
a selective inhibitor as a research probe and report our findings
here. By way of comparison with the tetrahydrothiochromenoisox-
azole-1-carboxamides disclosed here, Figure 1 lists the structures
of some commercially available, selective antagonists of 5-HT,g
used as assay standards.

Recent growing interest in designing molecules that interact
with multiple receptors (polypharmacology) has identified a need

for software tools suitable for this aim.>~® This prompted us to
expand our existing software tools from an on-target/off-target
system to a more robust polypharmacology design system.? In or-
der to further develop these software tools, we required assay
results against multiple targets for a common set of molecules.

A series of 8-fluorotetrahydrothiochromenoisoxazole-1-carbox-
amides 5-9 were prepared for this purpose in an analogous
manner to that previously reported for tetrahydrothiochromenois-
oxazoles as indicated in Scheme 1.'°

2,5-Difluorobenzaldehyde 1 was treated with allyl mercaptan to
form the thioether 2. Treatment of 2 with 5-hydroxypentanal oxime
under Abiko conditions'? forms a nitrone that undergoes an intra-
molecular 1,3-dipolar cycloaddition reaction with the allyl moiety
to form the desired tetrahydrothiochromenoisoxazole ring system
3 with concomitant formation of an N-tetrahydropyranyl protecting
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Figure 1. Structures of some commonly available selective 5-HT,p antagonists. Source: Tocris Biosciences, UK.
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Scheme 1. Reagents and conditions: (i) allyl mercaptan, K,CO3, DMF, 80 °C, 51%; (ii) 5-hydroxypentanal oxime, Bu,SnO, PhCH3, Dean-Stark; (iii) aq HCI, MeOH, rt, 81% (two

steps); (iv) RNCO, THF, rt, 77%.

Table 1
Selectivity of human 5-HT, assay results for compounds 5-17
Compd R PDSP” % Inhibition at 10 pM*® K€ (nM)
5HTa 5HT5 5HT,c 5HTa 5HT 5HT,c
5 Ph 10,630 33.6 95.3 61.2 >10,000 223 5171
6 iPr 10,631 22 89.3 55.4 >10,000 569 >10,000
7 nPr 10,632 -23.2 93.0 37.4 >10,000 384 >10,000
8 CeHi4 10,633 6.2 102.5 30.0 >10,000 42 >10,000
9 nBu 10,634 -15.6 92.0 349 >10,000 489 >10,000
11 Ph 9397 11.0 71.6 56.7 >10,000 1606 >10,000
12 iPr 9398 -0.2 14.8 28.9 >10,000 >10,000 >10,000
13 nPr 9399 24 53.5 14.7 >10,000 6596 >10,000
14 CeHiy 9400 5.5 75.5 28.1 >10,000 1773 >10,000
15 tBu 9401 12.0 43.0 25.9 >10,000 >10,000 >10,000
16 nBu 9402 0.8 35.4 234 >10,000 >10,000 >10,000
17 2-MePh 9403 12.8 52.2 402 >10,000 3999 >10,000
¢ Average for n = 4. Assay details available at PDSP.
> PDSP access code.
¢ Binding values determined only when inhibition at 10 pM was over 50%.
group. The tetrahydropyranyl protecting group was removed with Table 2
aqueous acid to form 8-fluorotetrahydrothiochromenoisoxazole 4. Assay results for compound 8 showing selectivity for 5-HTy5*
Treatment of 4 with an appropriate isocyanate in THF formed the
N-substituted isoxazolidine-1-carboxamides 5-9.12 Receptor % Inhibition®  K; (nM)  Receptor % Inhibition  K; (nM)
Testing of the carboxamides 5-9 in a number of assays indi- Shtla 36.9 D5 -142
cated that the N-cyclohexyl isoxazolidine-1-carboxamide 8 com- sht1b 1.3 DAT 66.3 >10,000
pletely inhibited 5-HT,g (102.5%) at the test concentration of gggg f;:g E[?R :ig
10 uM, but not 5-HT,a (6.2%) or 5-HTyc (30.0%). A K; value of 5ht2a 6.2 H2 30.8
42 nM for carboxamide 8 was subsequently measured in a binding 5ht2b 102.5 42+5 H3 -10.0
experiment with 5-HT,g using [2H]LSD (1 nM) as the competitive Sht2c 300 H4 -05
ligand. 5-HT itself exhibits K;= 11 nM in this assay. ggga ;g'é fﬁR ;‘3"2
This selectivity prompted us to further explore the structure- 5ht6 180 M2 237
activity relationship of this group of molecules. 5ht7 27.1 M3 20.6
As can be seen from the results in Table 1, dramatic loss of AlphalA 37.8 M4 44.9
activity against 5-HT,5 occurred when the N-cyclohexyl group g:z; ;‘7‘ MER 3;’3
in 8 was replaced by short chain alkyl groups in compounds Beta3 o s 341 510,000
6, 7 and 9. Replacement of the N-cyclohexyl group with a phenyl D1 14.0 SERT 204 >10,000
group in 5 resulted in a fivefold reduction in binding affinity to D2 8.1 Sigma 1 16.5
5-HT,p, and loss of selectivity with mild activity in the 5-HT,c 3431 1;(2) Sigma 2 11

assay.

Compound 8 assay results for other receptors are shown in
Table 2, indicating a strong selectivity for 5-HT,g. Of note, the
cyclohexyl carboxamide 8 exhibited poor activity against other
serotonin receptors, even at the higher 10 uM concentration.
Dopamine, histamine, muscarinic, and opiate receptors show little
activity towards 8. Carboxamide 8 does not show activity in the
serotonin transporter assay.

2 Assay details available at PDSP. Data available as at July 2010.
b % Inhibition at 10 pM. Average for n = 4.

Compound 8 was then subjected to further testing in a
functional assay to determine the nature of its activity against
5-HT,g. Compound 8 displays negligible activity in the 5-HT,p
agonist assay at 10 uM (0.5% efficacy compared to 5-HT), but high



5490 Y. J. Kwon et al./Bioorg. Med. Chem. Lett. 20 (2010) 5488-5490

NHR
O
HN—Q, N—CQ
@
—_—
O (6]
10 11-17

Scheme 2. Reagents and conditions: (i) RNCO, THF, rt.

activity in the antagonist assay (plCsg=7.37 +0.07) (see Supple-
mentary data).

We had also prepared N-carboxamide derivatives of tetrahydro-
chromenoisoxazole 10 as part of our polypharmacology project,
and report their activities here by way of comparison. The parent
ring system 10 was prepared according to Abiko,!! then treated
with an appropriate isocyanate in THF to form the N-carboxamides
11-17 (Scheme 2).

Although a similar trend can be seen for the activity of this ser-
ies of compounds 11-17 against the 5-HT, receptors (Table 1), the
activities are significantly lower, with compound 14, the series
analogue of 8, recording more than a 40-fold reduction in binding
activity against 5-HTg.

In summary, compound 8 was found to be an antagonist inhib-
itor of 5-HT,p with high selectivity over 5-HT, and 5-HT;c.
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