
Pergamon Bioorganic & Medicinal Chemistry Letters 8 (1998) 3087-3092 

BIOORGANIC & 
MEDICINAL CHEMISTRY 

LETTERS 

3-PYRIDYLETHANOLAMINES: POTENT AND SELECTIVE 
HUMAN 63 ADRENERGIC RECEPTOR AGONISTS 

Elizabeth M. Naylor,* Vincent J. Colandrea, Mad R. Candelore, Margaret A. Cascieri, 

Lawrence F. Colwell, Jr., Liping Deng, William P. Feeney, Michael J. Forrest, Gary J. Horn, 

D. Euan Maclntyre, Catherine D. Strader, 1 Laurie Tota, Pei-Ran Wang, Matthew J. Wyvratt, 

Michael H. Fisher, and Ann E. Weber 

Departments of Medicinal Chemistry, Biochemistry and Physiology, Pharmacology, 
and Laboratory Animal Resources, 

Merck Research Laboratories, Rahway, New Jersey 07065, U.S.A. 

Received 20 July 1998; accepted 16 September 1998 

Abstract: The 3-pyridylethanolamine L-757,793 is a potent 63 AR agonist (ECs0 6.3 nM, 70% activation) 
with 1,300- and 500-fold selectivity over binding to the 61 and 62 ARs, respectively. L-757,793 stimulated 
lipolysis in rhesus monkeys (EDs0 0.2 mg/kg) with a maximum response equivalent to that elicited by 
isoproterenol. © 1998 Elsevier Science Ltd. All rights reserved. 

1~3 Adrenergic receptor agonists (AR) are potential anti-obesity drugs. 2 These agents activate specific 

receptors, located on the surface of  adipocytes, causing stimulation of  lipolysis and an increase in metabolic 

rate. A number of different structural classes of  63 AR agonists have been disclosed. 3 The arylethanolamine 

BRL 37344 (1) was one of  the first 63 AR agonists to be discovered. In rats, BRL 37344 is a potent, selective 

63 AR agonist and was used to identify the 63 AR in rat brown adipocytes. 4 Subsequently, cloning and 

expression of  the human and rat 63 ARs indicated differences in their pharmacological properties. 5 In human 

AR assays performed here at Merck, BR 37344 is a weak 63 partial agonist (63 ECs0 450 nM, 23% activation) 

with 61 and fl2 AR binding affinities of 5,000 and 3,000 nM, respectively. 6 
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Recent publications from Merck describe a number of  aryloxypropanolamines.7-1° Aryloxypropanol- 

amine L-755,507 (2) is a highly potent human 63 AR agonist (63 EC50 0.43 nM, 52% activation) with greater 
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than 400-fold selectivity over binding to the I~1 and [~2 ARs, respectively.8, 9 The sulfonamide moiety present in 

L-755,507 and related compounds imparts significant potency and selectivity for the human fl 3 AR. 7 We 

decided to investigate whether incorporation of a sulfonamide moiety into the arylethanolamines would have a 

similar effect. I l 

Series of  phenethanolamines 3a and the 3-chloro analogs 3b were synthesized and their biological 

profiles examined. 12 These compounds exhibited minimal 1~3 AR agonist activity (data not shown). 

Modification of  the aryloxy group present in the L-755,507 series led to the discovery of  

3-pyridyloxypropanolamine L-749,372 (4). 10 L-749,372 is a 133 AR partial agonist (ECs0 3.6 nM, 33% 

activation) with 270- and 30-fold selectivity over binding to the fll and fl 2 ARs, respectively. In view of the 

biological profile of  L-749,372, we prepared a series of 3-pyridylethanolamines 5. The synthesis of these 

compounds is illustrated in the Scheme. 13 

Scheme. Asymmetric Synthesis of 3-Pyridylethanolamines 
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Reaction of 6-chloronicotinic acid with methyllithium lithium bromide complex gave the methyl ketone 

6.14 The methyl ketone 6 was treated with bromobarbituric acid in refluxing tetrahydrofuran (THF) to afford 

the bromoketone 7. In the absence of  the chloro substituent, the bromoketone was unstable. Asymmetric 

reduction with (-)-DIP-Chloride TM [(-)-B-chlorodiisopinocampheylborane] provided the bromohydrin 8 that 

was converted to the epoxide 9 with base. 15 Epoxide opening with p-nitrophenethylamine hydrochloride 

followed by protection of  the resultant secondary amine with di-tert-butyldicarbonate gave the protected 

ethanolamine 10. Epoxide opening with p-nitrophenethylamine rather than p-aminophenethylamine produced 

an improved yield and precluded a selective protection step. Concomitant dechlorination and reduction of the 

nitrobenzene to aniline were effected by hydrogenation under basic conditions using Raney ® nickel as catalyst. 

Aniline 11 was sulfonylated with the appropriate sulfonyl chloride 16 then deprotected with trifluoroacetic acid 
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(TFA) to afford the desired 3-pyridylethanolamines 5. In vitro data for these compounds is shown in Tables 1 

and 2. 

Table  1. Comparison of  the 1~3 AR Agonist Activity and 111 and 132 Binding Affinity for Sulfonamides 5a-j 

OH 
N 

a NHS02 R2 

~3 EC50, nM ~1 Binding ~2 Binding 

Compound R 2 (%act) a IC50, nM b IC50, nM b 

5a Me (1)c 7,000 10,000 

5b isoPro (1)c 100,000 50,000 

5c (CH2)2Ph (12) c 100,000 8,000 

5d Ph 160 (55) 20,000 8,000 

5e 2-Naphthyl 38 (78) 10,000 1,000 

5f 3-Quinolinyl (26) c 100,000 1,000 

5g 4-isoPro-Ph 56 (65) 30,000 6,000 

5h 4-C1-Ph 49 (70) 30,000 10,000 

5i 4-Br-Ph 77 (65) 10,000 5,000 

5j 4-I-ah 56/86) 10,000 7,000 
aAdenylyl cyclase activation given as % of the maximal stimulation with isoproterenol; single point data are reported in parentheses as 
(% activation @ concentration in nM). bReceptor binding assays were carried out with membranes prepared from CHO cells 
expressing the cloned human receptor in the presence of 125I-iodocyanopindolol. CSingle point data, % activation at 100 nM. 

The methyl-, isopropyl-, and phenethylsulfonamides, 5a, 5b, and 5e, respectively, were essentially 

inactive in the human 133 AR assay; however, the benzenesulfonamide 5d exhibited modest potency and 

efficacy. Replacement of  the phenyl group by a 2-naphthyl moiety led to a 4-fold improvement in 113 potency. 

A significant loss in activity was observed with the 3-quinolinylsulfonamide 5f. Earlier SAR studies in the 

phenoxypropanolamine series indicated that substitution at the para position of  the phenyl ring over the ortho 

and meta sites was generally the most preferred for 113 potency enhancement. 7 A number of  4-substituted 

benzenesulfonamides were prepared and tested. The 4-halo- and 4-isopropylbenzenesulfonamides 5g-j were all 

2- to 3-fold more potent than the parent compound 5d. These 4-substituted benzenesulfonamides were all at 

least 100-fold selective (with the exception of the 4-bromo analog, 65-fold selective over 112 binding) for 113 

AR agonist potency over 131 and 112 binding affinity. The ability of  these compounds to activate the 111 and 112 

ARs was low (less than 35% activation at 10 ~tM). 

Next we examined a series of  4-ureidobenzenesulfonamides 5k-o (Table 2). Increasing the length of the 

alkyl chain led to enhanced 113 AR agonist potency. "The phenethyl analog 50 (83 EC50 1.6 riM, 55% activation) 

was equipotent with the octyl urea 5n. The analogous carbamates 5p- r  and amides 5s-u were synthesized and 

tested. In all cases, these compounds were found to have 133 EC50 values less than or equal to their respective 

urea analogs; however, potencies were usually enhanced with increasingly lipophilic groups as was observed in 

the urea series. The ureas and amides generally exhibited good selectivity for 1~3 AR agonist activity over 
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binding to the 131 and 132 ARs. The carbarnates were less selective. In particular, the n-hexyl- and 

phenethylcarbamates 5q and 5r  were only 14- and 12-fold selective over binding to the 1~2 AR. The [~1 and [12 

AR efficacies for these ureas, earbamates and amides were low. The hexylurea 5m was a weak partial agonist 

for the I~1 AR (ECso 7,300 nM, 31% activation), and at 1 ~tM was inactive at the 1~2 AR. This highly selective 

[33 AR agonist, L-757,793 has an ECs0 value of  6.3 nM (70% activation) and binds to the [33 AR with an IC50 

value of 44 nM. 

Table 2. Comparison of  the 133 AR Agonist Activity and 131 and [~2 Binding Affinity for Sulfonamides 5k-u 

OH 

0 ~ Oa " ×A-NA-J 
[13 ECso, nM [~1 Binding ~2 Binding 

Compound X R 3 (%act) a IC50, nM b IC50, nM b 

5k NH Me 100 (63) 2,000 8,000 

51 NH nPro 68 (33) 2,000 8,000 

5nl NH nHex 6.3 (70) 8,000 3,000 

5n NH nOct 1.4 (60) 970 410 

50 NH (CH2)2Ph 1.6 (55) 160 200 

5p O nPro 150 (65) 60,000 10,000 

5q O nHex 27 (70) 2,000 380 

5r O (CH2)2Ph 67 (68) 7,000 820 

5s CH2 nPro 67 (72) 60,000 9,000 

5t CH2 nHex 18 (81) 8,000 10,000 

5u CH2 (CH2)2Ph 18 (53) 10,000 2,000 
aAdenylyl cyclase activation given as % of the maximal stimulation with isoproterenol, bReceptor binding assays were carried out 
with membranes prepared from CHO cells expressing the cloned human receptor in the presence of 1251-1odocyanopmdolol. 

The urea L-757,793 5m was examined in a rising dose study in anesthetized rhesus monkeys. 17 

L-757,793 was given by bolus injection at 15 minute intervals. L-757,793 elicited hyperglycerolemia (EDs0 0.2 

mg/kg) with a maximum response equivalent to that ofisoproterenol. No significant heart rate effects were seen 

up to the maximum dose tested (1 mg/kg). 

When L-757,793 was administered orally (10 mg/kg) to dogs, no serum glycerol response was 

recorded. Plasma concentrations of L-757,793 were less than 10 nM. A large improvement was observed with 

the 4-iodophenyl compound 5j. Its oral bioavailability in dogs (dosed I0 mg/kg po, 3 mg/kg iv) was 51%. This 

data supports our earlier findings, in the phenoxypropanolamine series, 10 that the urea moiety is detrimental to 

oral absorption. 
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In conclusion, we have shown that the 3-pyridylethanolamine L-757,793 is a potent 133 AR agonist 

(ECs0 6.3 nM) with 1,300- and 500-fold selectivity over binding to the 131 and 132 ARs, respectively. Oral 

bioavailability of L-757,793 was poor; however, the impressive oral bioavailability (51%) of the 

4-iodobenzenesulfonamide suggests that modification of the substituents on the benzenesulfonamide moiety 

has the potential to produce a compound with the desirable biological profile of L-757,793, and the 

pharmacokinetic properties necessary for an oral therapeutic agent. Work in this area is ongoing and will be 

published in due course. 
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