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a b s t r a c t

We have previously disclosed a series of glucocorticoid receptor (GR) ligands derived from
6-indole-1,2,3,4-tetrahydroquinolines through structure–activity relationship (SAR) of the pendent
C6-indole ring. In parallel with this effort, we now report SAR of the tetrahydroquinoline A-ring that iden-
tified the importance of a C3 hydroxyl in improving GR selectivity within a series of non-steroidal GR
agonists.

� 2010 Elsevier Ltd. All rights reserved.
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The glucocorticoid receptor (GR) belongs to the steroid receptor
subfamily of nuclear hormone receptors1 (NHRs) including the
estrogen receptor (ER), mineralocorticoid receptor (MR), androgen
receptor (AR), and progesterone receptor (PR). Glucocorticoids
(GCs) such as prednisolone 1 and dexamethasone 2 (Fig. 1) are
widely prescribed in the clinic to treat inflammatory and autoim-
mune disorders. Although effective therapeutic agents, the use of
GCs must be managed against their propensity to induce a variety
of side effects.2 The transrepression (TR) of pro-inflammatory
genes that encode for cytokines and other inflammatory mediators
is thought to form the basis for the beneficial anti-inflammatory ef-
fects of GCs while direct transactivation (TA) of specific genes, such
as those involved in gluconeogenesis, leads to their unwanted side
effects.3 Discovery of GR ligands that selectively favor TR over TA
has been the focus of considerable research effort and remains a
difficult task.4–11

In addition to TR/TA selectivity, the development of new non-
steroidal GR-selective ligands possessing drug-like properties can
be challenging.12 We recently identified GR ligands based on 6-in-
dole-1,2,3,4-tetrahydroquinolines, exemplified by 3.13 Initial SAR
in the series focused on the pendent C6-indole ring to improve
GR selectivity while maintaining TR activity. Concurrent with this
effort, we explored SAR of the tetrahydroquinoline A-ring of 3 that
subsequently identified new GR-selective agonists possessing
steroid-like TR activity.
All rights reserved.
GR binding was determined using a radiolabeled dexametha-
sone competitive binding assay with baculovirus-expressed GR.4

To assess the functional activity of the new ligands, GR-mediated
TA was measured in a co-transfection (CTF) assay using a luciferase
reporter containing a glucocorticoid response element (GRE).14

Potency (EC50) was determined from half-log concentration–
response curves and maximal efficacy was determined relative to
dexamethasone. To evaluate TR activity of the new ligands, a CTF
E-selectin repression assay in HepG2 cells was used in order to
determine repression of transcriptional activation mediated by
3
H

Figure 1. Steroidal glucocorticoids and 6-indole tetrahydroquinoline.
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Table 1
In vitro assay resultsa

N
H

Cl

NH

R
R1

Compdb R + R1 GR binding Ki (nM) PR binding Ki (nM) GRE activation E-selectin repression assay IL-6 repression assay

Eff. (%) EC50 (nM) Eff. (%) IC50 (nM) Eff. (%) IC50 (nM)

1 Prednisolone 5.3 ± 0.3 — 130 ± 7 5.3 ± 3.6 100 ± 2 4.1 ± 0.8 97 ± 1 23 ± 2

3 0.6 ± 0.1 13 ± 1 110 ± 6 20 ± 3 92 ± 3 9.4 ± 2.9 67 ± 8 59 ± 23

7 O 5.8 ± 0.7 70 77 ± 9 235 ± 25 76 ± 11 13 ± 11 57 —

8 O 4.5 ± 2.2 14 ± 8 106 ± 10 95 ± 13 82 ± 7 4.7 ± 1.6 nt nt

9 O 3.5 ± 0.7 25 223 ± 15 7.4 ± 0.5 123 ± 1 2.1 ± 1.9 92 ± 12 36 ± 14

10
O

6.0 ± 1.4 420 174 ± 36 215 ± 40 71 ± 5 18 ± 10 47 ± 7 64 ± 18

11 O
Bn

340 270 — — 57 ± 8 — nt nt

12 OH 1.7 ± 0.4 1200 ± 200 144 ± 6 7.1 ± 4.5 101 ± 3 1.1 ± 0.2 96 ± 5 16 ± 4

(�)12 0.9 ± 0.1 2400 ± 700 133 ± 34 0.8 ± 0.3 79 ± 6 0.2 ± 0.03 103 ± 10 1.6 ± 0.5
(+)12 85 ± 12 1400 ± 500 48 ± 18 483 ± 44 40 ± 7 — 56 100

13 OH 16 ± 4 1300 ± 180 157 ± 15 105 ± 14 84 ± 4 14 ± 4 95 ± 18 37 ± 34

17
OH

nt nt — — 64 ± 6 — — —

19

O
436 3000 — — 27 ± 5 — 49 —

20
O

416 1900 — — — — nt nt

22 OH 10 ± 3 1100 ± 150 71 ± 5 370 ± 35 69 ± 10 24 ± 8 40 —

a EC50 and IC50 values determined from half-log concentration response curves. Agonist efficacies represent the percentage maximal response in comparison to dexa-
methasone (100%). E-selectin repression efficacies represent the percent of maximal inhibition of the response induced by TNFa and IL-1b. IL-6 repression efficacies represent
the percent of maximal inhibition of the response induced by IL-1b. Standard errors (SEM) represent the mean value of at least two separate experiments with triplicate
determinations. If no SEM is noted, value is from a single determinant. M-dash (—), not active and denotes <20% efficacy or potency >1 lM. nt, denotes not tested.

b Except where noted, compounds were tested as racemates.
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NFjB or AP-115 while an IL-6 ELISA assay4 determined inflamma-
tory cytokine repression in primary neonatal human dermal fibro-
blast (NHDF) cells.

Tetrahydroquinoline 3 (Table 1) is a GR agonist possessing high
E-selectin and partial IL-6 repression efficacy. Although an effec-
tive ligand for GR, 3 is highly lipophilic (c log P = 6.9) and showed
significant PR binding affinity (Ki = 13 nM). We sought to investi-
gate the A-ring of 3 to minimize receptor cross-reactivity while
in turn improving TR activity. In an effort to reduce the high lipo-
philicity of 3 the strategy of incorporating polar functionality into
the A-ring was undertaken. Dihydroquinoline 413 (Scheme 1)
served as a convenient starting point from which both the C3
and C4 positions of 3 could be examined. Toward this end, 4 was
oxidized (borane–THF, hydrogen peroxide) followed by subse-
quent C6 bromination (N-bromosuccinimide) to yield intermediate
bromide 5. Swern oxidation of 5 led to the formation of ketone 6
which could be alkylated with an appropriate electrophile (potas-
sium tert butoxide, THF) followed by palladium-catalyzed Suzuki
reaction using 1H-indol-7-ylboronic acid to provide C3 racemic ke-
tone analogs 8–11. Alternatively, Suzuki reaction of 5 or 6 gener-
ated C3 hydroxyl or ketone analog 12 and 7, respectively.

The results of analogs 7–11 are summarized in Table 1. Intro-
duction of a ketone at C3 (7) resulted in a less potent (�10-fold)
and efficacious GR agonist with reduced GR binding affinity rela-
tive to 3. Although, 7 offered an improved c log P (5.5) over 3, it
was inactive in the IL-6 repression assay. Incorporating substitu-
tents at the C4 position of 7 such as methyl (8), allyl (9), or prenyl
(10) provided full agonists with single nanomolar binding affinity.
GR agonist potency of 7 was enhanced by either a C4 methyl or al-
lyl group, with 9 exhibiting an in vitro profile similar to predniso-
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Scheme 1. Reagents and conditions: (a) borane–THF, THF 0 �C to room temperature
then 2 M KOH, hydrogen peroxide; (b) N-bromosuccinimide, chloroform; (c) Swern
oxidation; (d) potassium tert-butoxide, R-Br, THF; (e) 1H-indol-7-ylboronic acid,
PdCl2dppf, dioxane, 2 N Na2CO3, 100 �C.
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Scheme 2. Reagents and conditions: (a) borane–THF, THF 0 �C to room temperature
then 2 M KOH, hydrogen peroxide; (b) N-bromosuccinimide, chloroform;
(c) pyridinium chlorochromate, sodium acetate, CH2Cl2; (d) potassium tert-butox-
ide, iodomethane, THF; (e) 1H-indol-7-ylboronic acid PdCl2dppf, dioxane, 2 N
Na2CO3, 100 �C.
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Scheme 3. Reagents and conditions: (a) sodium borohydride, methanol 23 �C;
(b) 1H-indol-7-ylboronic acid, PdCl2dppf, dioxane, 2 N Na2CO3, 100 �C.
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Scheme 4. Reagents and conditions: (a) N-bromosuccinimide, DMSO, water;
(b) potassium hydroxide, diethyl ether; (c) methyllithium, diethyl ether; (d)
bromine, sodium hydrogencarbonate, chloroform; (e) 1H-indol-7-ylboronic acid,
PdCl2dppf, dioxane, 2 N Na2CO3, 100 �C.
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lone in respect to its GR binding, TA and TR activity; however, sig-
nificant PR cross-reactivity (Ki = 25 nM) was observed. Exchanging
the allyl group of 9 for prenyl (10), served to diminished PR binding
affinity (Ki = 420) and offered an improved GR/PR ratio, albeit, with
a resulting loss in TR activity and increased lipophilicity. Benzyl
analog (11) showed a complete loss of TA and TR activity and sub-
stantially reduced GR binding affinity (Ki = 340 nM) compared to 7.

Introduction of a hydroxyl group at C3 provided alcohol 12
(c log P = 5.6) as a fully efficacious GR agonist with good binding
affinity (Ki = 1.7 nM). With respect to 3, alcohol 12 exhibited
reduced (�100-fold) PR binding affinity and showed an improve-
ment in repression of IL-6. Furthermore, this increase in both GR
selectivity and TR activity is achieved with a reduction in lipophil-
icity. The C3 hydroxyl group of 12 may serve to impart unfavorable
binding interactions within the PR, thereby, reducing unwanted PR
cross-reactivity and improving GR selectivity. For example, com-
pare ketones 7 and 8 with their respective alcohols 12 and 1316

(Table 1). The PR binding affinity of the C3 ketones is reduced by
conversion to their corresponding alcohols. Compound 12 was sep-
arated into its respective enantiomers via chiral HPLC.17 Racemate
12 and the corresponding (�) enantiomer demonstrated similar GR
binding affinity, GR agonism, and TR activity; while the (+)
enantiomer was �50-fold less potent in GR binding affinity, and
exhibited no TA or TR activity.

Since C3 ketones (7–10) were effective ligands for GR, we subse-
quently investigated whether a C4 ketone is similarly accepted.
Hydroboration–oxidation of 1418 (Scheme 2) followed by bromina-
tion provided racemic alcohols 15 and 16 as a readily separable
mixture (1.5:1, respectively). Alcohol 15 was oxidized to the
corresponding C4 intermediate ketone 18 and used to synthesize
analogs 19 and 20, whereas 16 was subjected to a Suzuki reaction
using 1H-indol-7-ylboronic acid to provide 17. Both ketones 19
and 20 showed modest GR binding affinity (Ki = 436 nM and
416 nM, respectively) with neither possessing any TA or TR activity
(Table 1). Comparing 20 to 8 suggests a preference for the C3 ketone
regioisomer.

An examination of 17, which is devoid of GR activity and inac-
tive in both TR assays with respect to 12, suggests the importance
of the C4 methyl for activity. The C3 hydroxyl and C4 methyl of 12
possess a trans relationship. To investigate whether this orienta-
tion was preferred, we synthesized the corresponding cis alcohol
22 from sodium borohydride reduction19 of ketone 6 followed by
Suzuki reaction of racemic 21 as depicted in Scheme 3. While cis
alcohol 22 maintained selectivity for GR (Ki = 10 nM) over PR
(Ki = 1100 nM), reduced GR agonist activity and complete loss in
repression of IL-6 was observed relative to trans alcohol 12.
To probe the importance of the N1 nitrogen in the tetrahydro-
quinoline A-ring, we synthesized racemic alcohol 25 from chro-
mene 2320 as depicted in Scheme 4. In contrast to 12, the
tetrahydrochroman analog 25 showed no TA or TR activity (data
not shown) but did maintain affinity for GR (Ki = 18 nM) over PR
(Ki = 128 nM).

Selected new ligands were examined for their cross-reactivity
against a panel of steroid hormone receptors (Table 2). In general,
a significant improvement to the ligand’s cross-reactivity profile
was observed by the addition of a C3 hydroxyl group. The C3
hydroxyl did not enhance GR binding affinity relative to 3, but



Table 2
Cross-reactivity for selected new ligandsa

Compdb GR binding Ki

(nM)
PR binding Ki

(nM)
MR binding Ki

(nM)
AR binding Ki

(nM)

3 0.6 ± 0.1 13 ± 1 21 57 ± 7
12 1.7 ± 0.4 1200 ± 200 800 ± 140 900 ± 200
13 16 ± 4 1300 ± 180 890 915
22 10 ± 3 1100 ± 150 1200 ± 100 400 ± 170

a Standard errors (SEM) represent the mean value of at least three separate
experiments with triplicate determinations. If no SEM is noted, value is from a
single determinant.

b Except where noted, compounds were tested as racemates.
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served to diminish off-target receptor (PR, MR, AR) binding, thus
improving GR selectivity within the series. For example, 12 showed
good GR selectivity over PR (�700-fold), MR (�470-fold), and AR
(�530-fold).

In summary, we report our results based on A-ring SAR of
6-indole tetrahydroquinoline 3 which identified 12 as a selective
non-steroidal GR agonist with TR activity (E-selectin and IL-6)
similar to prednisolone. Polar functionality was successfully incor-
porated into the A-ring via addition of a C3 hydroxyl group, which
resulted in commitment improvements in receptor cross-reactiv-
ity, IL-6 repression activity, and lipophilicity with respect to 3.
Further SAR of this bicyclic 6-indole tetrahydroquinoline series
focusing on improvements in hepatic microsomal stability and
subsequent demonstration of in vivo efficacy will follow.

References and notes

1. (a) Evans, R. M. Science 1988, 240, 889; (b) Rosen, J.; Day, A.; Jones, T. K.; Jones,
E. T. T.; Nadzan, A. M.; Stein, R. B. J. Med. Chem. 1995, 38, 4855.

2. (a) Rosen, J.; Miner, J. N. Endocr. Rev. 2005, 26, 452; (b) Coghlan, M. J.; Elmore, S.
W.; Kym, P. R.; Kort, M. E. Curr. Top. Med. Chem. 2003, 3, 1617; (c) Schacke, H.;
Docke, W. D.; Asadullah, K. Pharmacol. Ther. 2002, 96, 23.

3. For recent reviews see: (a) De Bosscher, K.; Haegeman, G. Mol. Endocrinol. 2010,
23, 281; (b) Schacke, H.; Berger, M.; Hansson, T. G.; McKerrecher, D.;
Rehwinkel, H. Expert Opin. Ther. Patents 2008, 18, 339; (c) Hudson, A. R.;
Roach, S. L.; Higuchi, R. I. Curr. Top. Med. Chem. 2008, 8, 750; (d) Takahashi, H.;
Razavi, H.; Thomson, D. Curr. Top. Med. Chem. 2008, 8, 521.

4. (a) Ardecky, R. A.; Hudson, A. R.; Phillips, D. P.; Tyhonas, J. S.; Deckhut, C.; Lau,
T. L.; Li, Y.; Martinborough, E. A.; Roach, S. L.; Higuchi, R. I.; López, F. J.;
Marschke, K. B.; Miner, J. N.; Karanewsky, D. S.; Negro-Vilar, A.; Zhi, L. Bioorg.
Med. Chem. Lett. 2007, 17, 4158; (b) Hudson, A. R.; Roach, S. L.; Higuchi, R. I.;
Phillips, D. P.; Bissonnette, R. P.; Lamph, W. W.; Yen, J.; Li, Y.; Adams, M. E.;
Valdez, L. J.; Vassar, A.; Cuervo, C.; Kallel, E. A.; Gharbaoui, C. J.; Mais, D. E.;
Miner, J. N.; Marschke, K. B.; Rungta, D.; Negro-Vilar, A.; Zhi, L. J. Med. Chem.
2007, 50, 4699; (c) Elmore, S. W.; Pratt, J. K.; Coghlan, M. J.; Mao, Y.; Green, B.
E.; Anderson, D. D.; Stashko, M. A.; Lin, C. W.; Falls, D.; Nakane, M.; Miller, L.;
Tyree, C. M.; Miner, J. N.; Lane, B. Bioorg. Med. Chem. Lett. 2004, 14, 1721.

5. Robinson, R. P.; Buckbinder, L.; Haugeto, A. I.; McNiff, P. A.; Milham, M. L.;
Reese, M. R.; Schaefer, J. F.; Abramov, Y. A.; Bordner, J.; Chantigny, Y. A.;
Kleinman, E. F.; Laird, E. R.; Morgan, B. P.; Murray, J. C.; Salter, E. D.; Wessel, M.
D.; Yocum, S. A. J. Med. Chem. 2009, 52, 1731.

6. (a) Xiao, H.-Y.; Wu, D.-R.; Malley, M. F.; Gougoutas, J. Z.; Habte, S. F.;
Cunningham, M. D.; Somerville, J. E.; Dodd, J. H.; Barrish, J. C.; Nadler, S. G.;
Dhar, T. G. M. J. Med. Chem. 2010, 53, 1270; (b) Yang, B. V.; Vaccaro, W.;
Doweyko, A. M.; Doweyko, L. M.; Huynh, T.; Tortolani, D.; Nadler, S. G.; McKay,
L.; Somerville, J.; Holloway, D. A.; Habte, S.; Weinstein, D. S.; Barrish, J. C. Bioorg.
Med. Chem. Lett. 2009, 19, 2139.
7. (a) Ali, A.; Balkovec, J. M.; Greenlee, M.; Hammond, M. L.; Rouen, G.; Taylor, G.;
Einstein, M.; Ge, L.; Harris, G.; Kelly, T. M.; Mazur, P.; Pandit, S.; Santoro, J.;
Sitlani, A.; Wang, C.; Williamson, J.; Forrest, M. J.; Carballo-Jane, E.; Luell, S.;
Lowitz, K.; Visco, D. Bioorg. Med. Chem. Lett. 2008, 16, 7535; (b) Thompson, C. F.;
Quraishi, N.; Ali, A.; Tata, J. R.; Hammond, M. L.; Balkovec, J. M.; Einstein, M.;
Ge, L.; Harris, G.; Kelly, T. M.; Mazur, P.; Pandit, S.; Santoro, J.; Sitlani, A.; Wang,
C.; Williamson, J.; Miller, D. K.; Yamin, T. D.; Thompson, C. M.; O’Neill, E. A.;
Zaller, D. M.; Forrest, M. J.; Carballo-Jane, E.; Luell, S. Bioorg. Med. Chem. Lett.
2005, 15, 2163; (c) Ali, A.; Thompson, C. F.; Balkovec, J. M.; Graham, D. W.;
Hammond, M. L.; Quraishi, N.; Tata, J. R.; Einstein, M.; Ge, L.; Harris, G.; Kelly, T.
M.; Mazur, P.; Pandit, S.; Santoro, J.; Sitlani, A.; Wang, C.; Williamson, J.; Miller,
D. K.; Thompson, C. M.; Zaller, D. M.; Forrest, M. J.; Carballo-Jane, E.; Luell, S. J.
Med. Chem. 2004, 47, 2441.

8. (a) Kuzmich, D.; Kirrane, T.; Proudfoot, J.; Bekkali, Y.; Zindell, R.; Beck, L.;
Nelson, R.; Shih, C.-K.; Kukulka, A. J.; Paw, Z.; Reilly, P.; Deleon, R.; Cardozo, M.;
Nabozny, G.; Thomson, D. Bioorg. Med. Chem. Lett. 2007, 17, 5025; (b) Regan, J.;
Lee, T. W.; Zindell, R. M.; Bekkali, Y.; Bentzien, J.; Gilmore, T.; Hammach, A.;
Kirrane, T. M.; Kukulka, A. J.; Kuzmich, D.; Nelson, R. M.; Proudfoot, J. R.; Ralph,
M.; Pelletier, J.; Souza, D.; Zuvela-Jelaska, L.; Nabozny, G.; Thomson, D. S. J. Med.
Chem. 2006, 49, 7887.

9. (a) Shah, N.; Scanlan, T. S. Bioorg. Med. Chem. Lett. 2004, 14, 5199; (b) Schacke, H.;
Schottelius, A.; Docke, W.-D.; Strehlke, P.; Jaroch, S.; Schmees, N.; Rehwinkel, H.;
Hennekes, H.; Asadullah, K. Proc. Natl. Acad. Sci. U.S.A. 2004, 101, 227.

10. Bai, M.; Carr, G.; DeOrazio, R. J.; Friedrich, T. D.; Dobritsa, S.; Fitzpatrick, K.;
Guzzo, P. R.; Kitchen, D. B.; Lynch, M. A.; Peace, D.; Sajad, M.; Usyatinsky, A.;
Wolf, M. A. Bioorg. Med. Chem. Lett. 2010, 20, 3017.

11. (a) Biggadike, K.; Boudjelal, M.; Clackers, M.; Coe, D. M.; Demaine, D. A.; Hardy,
G. W.; Humphreys, D.; Inglis, G. G. A.; Johnston, M. J.; Jones, H. T.; House, D.;
Loiseau, R.; Needham, D.; Skone, P. A.; Uings, I.; Veitch, G.; Weingarten, G. G.;
McLay, I. M.; Macdonald, S. J. F. J. Med. Chem. 2007, 50, 6519; (b) Barker, M.;
Clackers, M.; Copley, R.; Demaine, D. A.; Humphreys, D.; Inglis, G. G. A.;
Johnston, M. J.; Jones, H. T.; Haase, M. V.; House, D.; Loiseau, R.; Nisbet, L.;
Pacquet, F.; Skone, P. A.; Shanahan, S. E.; Tape, D.; Vinader, V. M.; Washington,
M.; Uings, I.; Upton, R.; McLay, I. M.; MacDonald, S. J. F. J. Med. Chem. 2006, 49,
4216.

12. (a) Yates, C. M.; Brown, P. J.; Stewart, E. L.; Patten, C.; Austin, R. J. H.; Holt, J. A.;
Maglich, J. M.; Angell, D. C.; Sasse, R. Z.; Taylor, S. J.; Uings, I. J.; Trump, R. P. J.
Med. Chem. 2010, 53, 4531; (b) Biggadike, K.; Caivano, M.; Clackers, M.; Coe, D.
M.; Hardy, G. W.; Humphreys, D.; Jones, H. T.; House, D.; Miles-Williams, A.;
Skone, P. A.; Uings, I.; Weller, V.; McLay, I. M.; Macdonald, S. J. F. Bioorg. Med.
Chem. Lett. 2009, 19, 4846; (c) Biggadike, K.; Bledsoe, R. K.; Coe, D. M.; Cooper,
T. W. J.; House, D.; Iannone, M. A.; Macdonald, S. J. F.; Madauss, K. P.; McLay, I.
M.; Shipley, T. J.; Taylor, S. J.; Tran, T. B.; Uings, I. J.; Weller, V.; Williams, S. Proc.
Natl. Acad. Sci. U.S.A. 2009, 106, 18114; (d) Clackers, M.; Coe, D. M.; Demaine, D.
A.; Hardy, G. W.; Humphreys, D.; Inglis, G. G. A.; Johnston, M. J.; Jones, H. T.;
House, D.; Loiseau, R.; Minick, D. J.; Skone, P. A.; Uings, I.; McLay, I.; Macdonald,
S. J. F. Bioorg. Med. Chem. Lett. 2007, 17, 4737; (e) Barnett, H. A.; Coe, D. M.;
Cooper, T. W. J.; Jack, T. I.; Jones, H. T.; Macdonald, S. J. F.; McLay, I. M.; Rayner,
N.; Sasse, R. Z.; Shipley, T. J.; Skone, P. A.; Somers, G. I.; Taylor, S.; Uings, I. J.;
Woolven, J. M.; Weingarten, G. G. Bioorg. Med. Chem. Lett. 2009, 19, 158.

13. Roach, S. L.; Higuchi, R. I.; Adams, M. E.; Liu, Y.; Karanewsky, D. S.; Marschke, K.
B.; Mais, D. E.; Miner, J. N.; Zhi, L. Bioorg. Med. Chem. Lett. 2008, 18, 3504.

14. Guido, E. C.; Delorme, E. O.; Clemm, D. L.; Stein, R. B.; Rosen, J.; Miner, J. N. Mol.
Endocrinol. 1996, 10, 1178.

15. Thiesen, H.-J. Immunol. Methods Man. 1997, 1, 315.
16. Analog 13 was synthesized from 8 using sodium borohydride in methanol at

room temperature.
17. Enantiomers of analog 12 were separated on a Chiracel OJ column

(2 cm � 25 cm ID) using 35% EtOH in hexanes as eluent at a flow rate of
2.5 mL/min. (�)12, tR = 15 min, (+)12, tR = 23 min. Absolute configuration of
(�)12 and (+)12 have not been determined.

18. Synthesized from 5-chloro-2-methylaniline following the procedure of
Hamann, L. G.; Higuchi, R. I.; Zhi, L.; Edwards, J. P.; Wang, X. N.; Marschke, K.
B.; Kong, J. W.; Farmer, L. J.; Jones, T. K. J. Med. Chem. 1998, 41, 623.

19. Sodium borohydride reduction provided trans alcohol 5 and cis alcohol 21 in a
ratio of approximately 1:9.

20. Synthesized from 5-chloro-2-methylphenol following the procedure of
Godfrey, J. D.; Mueller, R. H.; Sedergran, T. C.; Soundararajan, N.; Colandrea,
V. J. Tetrahedron Lett. 1994, 35, 6405.


	Tetrahydroquinoline glucocorticoid receptor agonists: Discovery of a 3-hydroxyl for improving receptor selectivity
	References and notes


