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Abstract. The rational design, synthesis, and evaluation of two novel series of 2-(aminomethyi)-3,4,7,9-
tetrahydro-2H-pyrano(2,3-eJindole and indolone derivatives are disclosed, based on the recently discovered D2
agonist phenolic template prototype [i.e. the 7-OH-2-(aminomethyl)chroman nucleus]. The indolones were

observed to have higher affinity and intrinsic activity than the corresponding indoles. © 1998 Elsevier Science

Ltd. All rights reserved.
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INTRODUCTION

The search for more potent and selective dopamine (DA) D7 agonists continues to attract considerable

attention due to their implication in several psychiatric and neurological ilinesses such as schi:

Parkinson's disease and drug addiction [1,2]. The design of D2 agonists has revolved predominately around the
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DA pharmacophore (i.e. 1) [3]. By embedding the 3-OH-phenethylamine moiety in either its a- or 8-

rotameric conformations, medicinal chemists have systematicaily explored the conformational and

topographical requirements of the D2 receptor pharmacophore. A thorough understanding of the D7

McDermed [4,5], Cannon [6,7], Seiler [8,9], Liljefors [10,11], Wikstrom [10,11], and others [3]. More

recent efforts have focused on identifying second generation dopaminergic agents with improved oral
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Recently, our laboratories discovered several novel phenolic templates (2-6, Chart 1) which were
recognized as embracing novel scaffolds having ready access to the D2 agonist pharmacophore. This discovery
opened new and promising opportunities toward expanding our knowledge of the D2 agonist pharmacophore
and the design of a new generation of D7 agonists and partial agonists [13-15]. Modeling studies performed on
the 7-OH-2-(aminomethyl)chromans (7-OH-AMC, 2ab) [13], 7-OH-2-(aminomethyl)benzodioxan (3) [13]

and 7-OH-(aminomethyl)benzoxazine (4) [15] identified low energy conformations which closely adhered to



bioavailable, presumably due to its rapid metabolism via conjugation of the C-7 phenolic hydroxyl group with
glucoronic acid.

In order to exploit this potent and highly selective prototypic agonist (i.e. 2a), our next challenge was
blity by replacing the metabolically labile phenol moiety with more
stable bioisosteres. Though there is much precedent in the dopamine area demonstrating the use of indoles

19] and more recently indolones [20-22] as bioisosteric replacements for the phenol moiety, the
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apparent. In this report is described the synthesis and SAR of two novel congeneric series of dopaminergic

agents (i.e. 7 and 8), based on the newly discovered 7-OH-AMC D2 agonist template (i.e. 2a).

Molecular Modeling/Design Strategy
Unlike the rotationally promiscuous hydroxyl group of the phenol, indoles and indolones contain ‘fixed
inear N-H bond. Previous studies, demonstrati
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D2 receptor's sensitivity toward the ligand's hydrogen bond directionality capabilities, revealed the angular

indole (9a) to be active, while the linear indole (10) was found to be inactive [23]. Consequently,

superposition of the 7-OH-AMC moiety of 2a in its putative receptor-bound conformation, onto the
pharmacophoric elements of the active angular indole (9a), should allow for the identification of the H-bond
directionality of the phenol. A similar analysis could also be used to evaluate which of the regioisomeric
indoles (7a or 11a) would be our target series. In order to simplify our modeling studies, which focused on the
pharmacophoric groups, the flexible side chains were removed. As disclosed in our earlier study of 2a, the N-
methyl analog (2b) was instead relied upon to identify the putative pharmacophoric conformation of 2a. The
structure of 9a was obtained from the Cambridge database, however, the propyl groups were removed to
provide a simplified template (i.e. 9b). Superposition of 2b onto the indole template 9b, followed by
alignment of the hydrogen of the hydroxyl group of 2b onto the N-H of the indole moiety of 9b, aliowed for
excellent overlap and common directionality of both hydrogen bond donating groups (Figure 1). In order to
determine which N-H bond of the potential target indoles, 7a and 11a, best aligned with the N-H vector
the indoles was first manipulated and minimized to
an analogous conformation to that of the previously postulated receptor-bound conformation of 2b.

Subsequently, using 9b as a template, superposition of the N-methyl analogs of 7b and 11b, again using the



Figure 1. Pharmacophoric groups of 2b (black) overlayed onto indole template 9b (gray).

be nearly orthogonal to the indole N-H of template 9b (Figure 3). Shown in Figure 4 is an overlay of 2b with
its corresponding angular indole analog (7b). On the basis of these overlaps the proper N-H directionality

considered high priority targets which should potentiaily fuifiil the D) pharmacophoric criteria.

Figure 2. Superposition of angular indole 7b (gray) onto indole template 9b (black).
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The synthesis of angular indoles (7a, ¢-f) and angular indolones (8a-f) could be achieved through the

common key intermediate 18 whose preparation is shown in Scheme 1. Commercially available 12 was treated
with acetyl chloride and AICI3 to afford 13 in yieids ranging from 40-70%. Chromone 14 could be prepared in

a one-pot reaction by treating 13 with NaOEt and ethyl oxalate followe d by the in situ cyclization elimination

ulfuric acid. Hydrogenation in acetic acid afforded 15. Treatment with di-tert-
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butyl dicarbonate followed by reduction with LiBH4 gave 17 in excelient yield. Proiection of 17 with t-butyi-
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dimethyisilyichloride afforded the pivotal intermediate 18. Shown in Scheme 2 is the route used to convert 18
to the angular indoles (7a, c-f). Deprotonation of 18 using s-butyllithium afforded the corresponding dianion

which was quenched with DMF and treated with sulfuric acid to give indole 19. The corresponding bromide

P A o Sel el o S T

), prepared using triphenylphosphine and carbon tetrabromide, was reacted with the appropriate amines,
which concomitantly deprotected the t-Boc group to afford the desired target indoles (7a, ¢-f). The congen-

eric indolones were prepared (Scheme 2) by quenching the corresponding dianion of 18 with carbon dioxide.
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'Reagents (a) (i) Dibenzoyl tartaric acid (ii) K,CO5-H,O (b) See methods in Schemes 1 & 2.

same reaction vessel, using aqueous HCI in methanol, afforded 21. In contrast to the indole synthesis, only
small amounts of bromide 22a were isolated using carbon tetrabromide and triphenylphosphine. Instead,
tosylate 22b was prepared in good vield and subsequently treated with the appropriately substituted amines
to afford the target angular indolones (8a-f).

Chromatographic resolution using a Chiralcel AS column (see experimental section) allowed for the
separation of the (+) and {-)-isomers of 7a. A classical resolution of intermediate 15 (Scheme 3) using
dibenzoy! tartaric acid afforded both (+) and (-) enantiomers in 99.9% optical purity. Assignment of the

absolute stereochemistry of (-)-15 was established by a X-ray crystallographic analysis and found to be of the
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HPLC. Both (§)- and (R)-15 were converted to their corresponding indoles and indolones (Scheme 3)
according to those methods used for the racemates to reveal that the S- configuration belonged to both (+)-7a

and (+).8a whereag the o I n
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he (°H affinity state (D2"®") and the antagonist [3H]-spiperone plus

GTP to label the low affinity state (D2'"") of the receptor. Ketanserin (30 nM) was present in all assays with

1 aJ

{“H]-spiperone to preclude binding of spiperone to 5-HT? receptors. Compounds were also evaiuated for

their affinity for 5-HT1A and o] receptors using [SH]-8-OH-DPAT and [3H]-prazosin, respectively.

activity was predicted based upon the preferential antagonism of agonist versus antagonist radioligand binding,
u a

based upon a similar method previously reported by Lahti et al. [24]. The displacement of the antagonist,
[3H]spiperone, in the presence of high concentrations of GTP, measures the ability of the ligand to bind to the

D2 receptor, while displacement of an agonist, [3H]quinpirole, in the absence of GTP measures the ligand's
ability to bind to the D2"#" receptor [Ki"=Kj(D2"™™); Ki"=Ki(D2"¢")]. The ratio [i.e. (K;i'/Ki")] was shown
to be a reliable estimate with the ligand's intrinsic activity as determined by other assays. Selected compounds
which displayed impressive affinity, selectivity and a ratio predictive of intrinsic activity between talipexole

[(Ki“/Ki")=466] [13] and SDZ-208-911 [(K;“/K;")= 1.1] [13] were subsequently evaluated in vivo. Further

il B Sl |

details of the pharmacoiogical assays and test modeis can be found in our earlier report [13].
RESULTS AND DISCUSSION

As shown in Table 1 (R)-7a was observed to lose 10-fold affinity (K;=1.9 nM) for the D2High when

compared to the analogous phenol [i.e. (R)-2; K=0.2 nM)]. As in the case of the 7-OH-AMC series, the

W
binding mode at the D2 receptor was occurring with respect to the indolic and 7-OH-AMC series, several

analogs (i.e. 7¢-f) were prepared with previously explored side chains from our earlier study and tested to

p
parallel affinity changes strongly suggests that both the 7-OH-AMCs and the indole analogs are aligning

themselves in a very similar orientation in the D7 receptor cavity. In fact, the indoles (7a, c-f) were

consistently observed to bind to the D" receptor with approximately 10-12 fold lower affinity than their
analogous 7-OH- AMCs. The side-chain variations of the indoles had an enormous influence on affinity and

selectivity. Though indoles 7¢-e had only modest affinity for the DpHigh, attaching the 2-thienyl-methylamine
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and benzylamine side chains (i.e. 7a and 7f, respectively) resulted in a significant increase in affinity for the

were also identified as having significant affinity for the D2 receptor, the embedded D2 pharmacophore was

not reported as being recognized. The loss in affinity when replacing the phenolic moiety with an indole was a
common trend observed when comparing the analogous compounds prepared in this st

AMC derivatives of our earlier investigation [13] and suggested that the decreased affinity may be attributed to
the ligand’s ability to effectively act as a hydrogen bond donor with the D2 receptor.

Todrrrnatismaaslyr #lhhn TYmHioch a6 lic: atndn ssrmm samzaimle ceno oo a2 1 __alo. . £ /7D .1 /O ™ L .l _
mierestingiy, tne D78 aiinity state was mucn more enantioselective 1or (K)- and {(5)-7a than tne

2Low affinity state, indicating that (R)-7a was more optimized for the agonist state of the D2 receptor. The
eudismic ratiog of 7a for DHHigh and the SHT1 A recentars were of similar magonitude (31 ve 21 Thouoh 7a
eudismic ratiog of /a for 12 and the DH1I1 A receptors were of stmilar magmitude (31 vs 21). lhough 7a

have good oral activity (see Table 1, LMA, po), its observed short half-life in rat microsomes was another
concern which needed to be addressed. These two deficiencies of 7a provided a further impetus to continue

In order to opiimize the ability of 7a to donate a hydrogen bond through its N-H bond more
effectively, the indole nucleus was replaced by the indolone moiety. Indolone 8a was observed to bind to the

DpHigh receptor with a 7-fold increase in affinity and a 11-fold decrease in affinity for the SHT1A receptor
when compared to indole 7a. Affinity for o] receptors remained unaffected and consequently indolone 8a
was observed to have a 46-fold and 330-fold selectivity for the DoHigh versus SHT1A and o] receptors,

respectively. Initially a chromatographic chiral resolution of (RS)-8a revealed that the eutomer, which was

subsequently determined to have the R configuration, had similar affinity to the corresponding phenolic analog

(R)-2a with respect to D2Hish {0.2 nM vs 0.14 nM] and o] receptors (212 nM vs 165 nM) and was slightly

less selective versus SHT1 A receptors (22.5 nM vs 8.5 nM). This observation demonstrates that the the DA

DyHigh receptor recognizes the indolone and the phenol moieties as bioisosteric surrogates, as well as the R-

configuration as being the eutomeric series. Substituent effects on the benzyl ring led to slight increases in
affinity for the 4-chloro and 4-methyl groups. However, the 2.4-dimeth

Qliaiiagy 1V uie Trhas VALY S

affinity for the DpHigh receptor, suggesting the 2-methyl group was having a detrimental effect. Parallel SAR

modifications in the indole and indolone series discovered in this study were observed to have parallel effects
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Throughout the racemic indole series the intrinsic activity ratios were much lower (K;'/K;"= 4-18) than
the corresponding indolones (K;L/K,;H=12-48]), This suggests that the indole pharmacophoric group is less

High receptor than the indolones, which apparently have superior hydrogen bonding

et lCL«CplUl’ tnar

capabilities necessary for binding to the agonist state of the D7 receptor. The higher intrinsic activity ratios of

was confirmed in the DOPA accumulation, and locomotor activity assays. The ratio o
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suggests that it would have a lower intrinsic activity level. Unfortunately, not only di
T
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We have previously reported the effects of the phenolic analog (R)-2a and its enantiomers on

locomotor activity in mice [13]. Multiphasic dose response curves were produced by these compounds.

ca Prgags:
DPCLIH y, JSCS IC\U 1 reu
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i motor activity; intermediate doses produced less of a

PRSI ol PR
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reduction and sometimes baseline levels of locomotor activity; high doses resulted in reductions in locomotor

activity. It was observed that other compounds produced only reductions in locomotor activity and that there

compounds with higher estimates of intrinsic activity had multiphasic dose response curves, while compounds
with lower estimates of intrinsic activity did not. This relationship is also observed in the locomotor activity

RS)-83 (Fimlr s § and 6). The indolone (R?\ 8a and its eutomer (R)-8a had int trinsic

activity ratios >20 and were observed to produced multiphasic dose response curves. The potency of (R)-8a

was shifted left relative to (RS)-8a consistent with its higher affinity for the D" receptor. The distomer (S)-
P

8a did not produce any significant e
(RS)-7a, and its eutomer (R)-7a as well as the distomer (S)-7a produced locomotor activity dose response
curves with only a single phase. This is consistent with their lower intrinsic activity ratios compared with
(RS)-8a. Morcover, the left shift of the dose response curves for (R)-7a relative to (RS)-7a was consistent

High

with its higher affinity for D2""®" receptor.

Correlation also exists between the estimates of intrinsic activity and the degree of rotational behavior

elicited by some of these compounds in 6-OHDA lesioned rats. The higher the affinity and degree of intrinsic

43w radx -

activity, the greater degree O
60 min following administration (0.3 mg/kg s.c.) of (R)-8a, (S)-8a and (R)-7a were 401.37 + 49.74, 5.00 £ 2.94
and 205.25 + 81.68, respectively. The eutomer (R)-8a also produced significant contralateral rotation at 0.1

mg/kg s.c. {mean = 347.62 £ 67.07). Due to its lov
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Figure 5. Dose-response curve for inhibition of

spontaneous locomotor activity for
(RS)-8a, (R)-8a and (S)-8a.
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the indole congeners.
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The indolone ring was found to be an excellent bioisostere for the phenol moiety and as revealed in our
previous study, the benzyl group was optimized for the DpHigh receptor. Excellent selectivity over the

IR 8 in

T1A and o] receptors was achieved in the indolone series. The SAR revealed in this investigation suggests

that these two novel classes of indoles and indolones have a common orientation at the agonist (high affinity)

A

intrinsic activity, and selectivity within this new generation of dopaminergic agents
>

Materials

Melting points were detemined on a Thomas-Hoover melting point apparatus and are uncorrected. 1y
reCor
Chemical shifts are reported in d values (parts per million, ppm) relative to an internal standard of

tetramethylsilane in CDCI3 or DMSO-dg. Infrared (IR) spectra were recorded on a Mattson Galaxy Series

FT-IR 3000 spectrophotometer and are reported in reciprocal centimeters (cm-1).  Microanalyses were

obtained on a Perkin-Elmer 2400 elemental analyzer. The mass spectra were determined on a LKB-90008,

Kratos MS 50 or Finnigan 8230 mass spectrometer. Optical rotation were performed on a Perkin-Elmer
241MC polarimeter. Analytical thin-layer chromatography (TLC) was carried out on precoated plates (silica

gel, 60 F-254), and spots were visualized with UV light and stained with cither an alcohol solution of

phosphomolybdic acid or in an iodine chamber. Solvents and reagents were used as purchased.

Methods
2-Hydroxy-3-methyl-4-nitro-acetophenone (13). To a 5 L round-bottom flask equipped with a
mechanical stirrer, nitrogen inlet and temperature controlled heating mantle was added 2-methyl-3-nitrophenol



(210 g, 1.37 mol), nitrobenzene (1680 mL), and acetyl chloride (127 mL, 1.79 mol). The reaction was warmed
up to 45 °C and a small amount of aluminum chioride was added and the reaction was stirred at 45 °C for i

hour. After the addition of another portion of aluminum chloride (183 g, 1.37 mol), the temperature rose to 60
°C and the reaction mixture was slowly heated to 120 °C and allowed to stirred for another 16 hours. The

onAdiy PN P LR
SUULUILLL CHITVIIUC

*N

and o gatniratad amiiannie anlivdi s ~F
odliud a daturalcu aqucuua DUIU(JUII Ul

S’

3T
Z L

—~

was added slowly, keeping the temperature below 25 °C. The organic layer was separated and was diluted

with toluene, filtered over Solka Floc to remove tar impurities, and washed with water. More tar impurties

e AiT DRALARLULT

ecipitated and the mixture was again filtered over Solka Floc. The o

g (72 %) of a thick oil which solidified upon standing: mp 40-41 °C; IR (KBr) 1650 em™l; TH NMR (DMSO-
dY8222(3H. ). 2.70 (3H. ). 7.40 (1H. 4. J=8.8 Hz). 802 (111 d. ]=8.8 Hz) 12.84 (1H. 5. OH): MS FI
dg) 0 2.22 (3H, s), 2.70 (3H, s), 7.40 (IH, d, J=8.8 Hz), 8.02 (1H, d, J=8.8 Hz) 12.84 (1H, s, OH); MS EI

m/e 195 (M™). Anal. caled. for CQH9NO4: C, 55.39; H, 4.65; N, 7.18; found: C, 55.30; H, 4.53; N, 7.06.

8-Methyl-7-nitro-4-oxo-4H-chromene-carboxylic acid ethyl ester (14). To a 5 L 3-neck round-

bottom flask, equipped with a mechanical stirrer and nitrogen inlet was added diethyl oxalate (167 ml., 1.23

nol) and 21 % sodium ethoxide in ethanol (840 mL, 2.25 mol). After cooling the mixture in an ice water bath
for 10 min, a solution of 13 (192.8 g, 0.99 mol) in ethanol (775 mL) was added under vigorous stirring. The
solution became thick, solidified, and the temperature was increased to 50 °C for 3 h while the mixture was

stirred. A solution of concentrated sulfuric acid (80 mL) in ethanol (280 mL) was added slowly, and the

___________ (o)

reaction mixture was heated to reflux for 1.5 hours, then stirred ove oom temperature. Sodium acet

=2

(77 g) was added and the mixture was stirred for 20 min, followed by the dropwise addition of water (280 mL).
mi

After stirring for 20 min, the solid was collected on a filter and washed with a solution of ethanol-water

vacuum oven to afford 193 g (70 %) of desired product. This product was taken on to the next step without

further purification: mp 119-5-120 °C; IR (KBr) 1780, 1640 em~!; TH NMR (CDCl3) & 1.46 (3H, t, J=7.2

Hz), 2.71 GH, s), 4.49 (2H, q, J=7.2 Hz), 7.15 (1H, s), 7.82 (1H, d, J=8.8 Hz), 8.16 (1H, dd, J=8.6, 0.7 Hz);
MS EI m/e 277 (M™*). Anal. calcd. for C13H11NOg: C, 56.32; H, 4.00; N, 5.05; found: C, 56.36; H, 3.86; N,

4.88.

(RS)-7 0-8-methyl-chroman-2-carboxylic acid ethyl ester (15). A mixture of 14 ( 42.2 ¢
n 1A N A VI X o b SAT ) e laninl anatin anid wino hudsacgamntad ot &) mo: far AQ e Tha
U.12<Z mol) ana patlaaium on Carvoll (4.7 g) 1l glacl ICCUC aCia was aydarogenaca at ov psi 10l 56 (i, 10c



catalyst was removed by filtration of the mixture through celite and the solvent removed under high vacuum.

Thea ~rmide nradiiet wace chramatngranhad (78 ¢4 TN A~ havanag) tny affard 24 § 5 (AR 40/ Af an Arange il
1llv viudue PlUUUbt wao uxuuxuatuslayubu \LJ 70 AN OAWTIIVA l\tﬁ} W dliiuiu Lm0 5 \UD '7/0) Vi dil vidiige vl
which solidifies upon standing: mp 82-85 °C; IR (film) 1750 cm-1; 111 NMR (CDCI3) § 1.27 3H, t, J=7.0
I\ D19 /10 o\ D 1D D 18 L 3l AIMNAVE MIT v A DT A~ 7N TN AN AT 11 17 &8 727 1T15)
114 )y L01L \ P11y, D)y, L. 1oL .10 \£lhy 1), T LU LU (L1, 11, .ol \&hd, \1’ .U sy, «./9 \ll_l, Uud, J=—7.0, 2.7 114},
6.19 (2H, bs, NH2), 6.82 (1H, d, J=8.1 Hz), 7.26 (1H, d, J=8.3 Hz); MS EI m/e 235 (M™). Anal. calcd. fi
C11H17NO1: C. 66.36: H 7.28: N. 5.95: found: C. 66.26: H 7.26: N. 5.88

C13H17NO3: C,66.36; H, 7.28; N, 5.95; found: C, 66.26; H, 7.26; N, 5.88

a
solution of (RS)-15 (36.0 g, 0.15 mol) in EtOAc (100 mL) was added a solution of (-)-dibenzoyl-L-tartaric acid

A LS TR \ IV

28.0 g, 0.075 mol) in ethanol (60 mL) whiie stirring. The solution was aliowed to stand overnight and the
mL

—~

crystals were filtered and recrystallized three times from a mixture of EtOAc: ethanol (80 mL.:20

base was prepared by dissolving the salt in a minimum amount of water and basified with solid K2CO3.
Extraction with EtOAc (5x100 mL) and recrystallizing from EtOAc afforded a white crystalline solid: mp 105-
107 °C; [a]25D) -46.9 (c=1.0, MeOH). The product was determined to be >99.9 e.e. by a chiral column.

726 N. SR8
7.0 2.58.

s 1%

s B66H 728N 5§ Q8 found: C A6 0K
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The (+) isomer was resolved in an identical fashion by using (+)-dibenzoyl tartaric acid to afford a

rystalline salt: [a]29p +83.0 (c=1.0, MeOH). The free base was prepared similarly; mp 105-107 °C;

[0]25D +48.0 (c=1.0, MeOH). Anal. calcd. for C13H17NO3: C, 66.36; H, 7.28; N, 5.95; found: C, 66.52; H,

-y

-~y T.{'{\A
7.37; N, 5.94.

~

(RS)-7-tert-Butoxycarbonylamino-8-methyl-chroman-2-carboxylic acid cthyl ester (16). To a

enhitinn nf 18 (74 o 21 § mmah 1in anhudrane THE 740 T ) at N o wae addad a ealntinn nf Ait-hntvle
SULULLIUVIL UL LJ kl-"r 5, Ledd uuuul} 111 AdlIlyuivuo LAk \_Y\J lll.I_J} avr v s VYOO AQUULVUE A DUVLULEIVIR UL LT L Uul—)l
dicarbonate (7.21g, 33.0 mmol) in anhydrous THF (30 mL). e reaction was allowed to warm to ambient

temperature and stirred for an additional 24 h. The reaction mixture was diluted with ether (150 mL) and

washed with water (80ml.)

Purification by chromatography (15 % EtOAc-hexane) afforded 9.5 g (90 %) of white solid: mp 121.5-123 °C;
IH NMR (CDCI3) & 1.22-1.30 (3H, m), 1.38-1.45 (9H, m), 2.01-2.28 (5H, m), 2.71-2.84 (2H, m), 4.17-4.27

(2H, m), 4.67-4.72 (1H, m), 6.68-6.91 (2H, m); IR (KBr) 3250, 2985, 1760, 1690 em~1; MS EI m/e 335 (M™).
Anal. caled. for C1gH25NOs: C, 64.46; H, 7.51; N, 4.18; found: C, 64.55; H, 7.56; N, 4.05.
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ester [(R)-16].

o

ethyl

Y

(S)-7-tert-Butoxycarbonylamino-8-methyl-chroman-2-carboxylic acid
(R)-7-tert-Butoxycarbonylamino-8-methyl-chroman-2-carboxylic acid ethyl

[«]25D -24.8 ° (¢=1.0, CHCI3). Optical purity determined to be 99.9%. Anal. caled. for C1gH25NO5: C,
[a]2°D +25.0° (¢

1.0, CHCI3). Optical purity determined to be 99.1%. Anal. caled. for C18H25NO5: C,

a1

1

1

7.0 Hz), 1.51 (9H, s), 2.13
[($)-17)]. Following the

h then quenched by the cautious

. A
T L4

~

to stir fo

(RS)-7-(tert-Butoxycarbonylamino-8-methyl-chroman-2-yl)-methanol (17). To a solution of 16
allowed t

addition of MeOH (15 mL). The reaction mixture was allowed to stir another 1 h, upon which time water (250
(S)-7-(tert-Butoxycarbonylamino-8-methyl-chroman-2-yl)-methanol

s), 6.85 (1H, d, J=8.4 Hz), 7.28 (1H, bd, J=8.4 Hz); IR (film) 3350, 2960, 2920, 1710, 1690 cm-1; MS EI m/e

mL) was added and the mixture extracted with ether (2 x 400 mL). The organic layer was separated, dried over

hexanes) afforded 12.3 g (99 %) a thick oil: 1H NMR (CDCI3) & 1.28 (3H, t, J

afforde

$)-16

(

1

same procedure described above using

1

Anal. caled. for C1gH23NO4: C, 65.51; H, 7.90; N, 4.78; found: C, 65.12; H, 7.93; N, 4.79.

same procedure described above using (R)-16 afforded (R)-17 in 99 % yield: mp 111-112 °C (CH2CIp);

65.51; H, 7.90; N, 4.78; found: C, 65.15; H, 7.91; N, 4.61.



butyl ester (18). A mixture of 17 (7.2 g, 24.5 mmol), t-butyldimethyisilyl chloride (4.1, 27.0 mmol), and
imidazole (5.1 g, 73.6 mmol) in anhydrous DMF (50 mL) was stirrred for 15 h then poured into water (200
mL) and extracted with ether ( 2 x 150 mL). The organic layers were combined and washed again with water

PR | ) 5 TN AR A
4alcd. ruricauon oy

Ul
10% EtOAc-hexanes) afforded 9.7 g (96.8 %) of a clear oil which solidifies upon

standing overnight: mp 61.5-62 °C; MS (EI) m/e 407 (M*); IH NMR (CDCl3) § 0.09 (311, 5), 0.10 (3L, ),
0.92 (9H, s), 1.51 (9H, s), 1.66-1.76 (1H, m), 2.00-2.07 (1H, m), 2.08 (3H, s), 2.68-2.85 (2H, m), 3.74 (1H,
dd, J=10.4, 5.7 Hz), 3.87 (1H, dd, J=10.4, 5.2 Hz), 4.01-4.05 (1H, m), 6.18 (1H, bs), 6.86 (1H, d, ]=8.35 Hz),
7.21 (1H, d, J=8.35 Hz). Anal. calcd. for C2pH37NO4Si: C, 64.83; H, 9.15; N, 3.44; found: C, 64.78; H,

g
[a]25p +45.2° (¢=1.0, CHCI3). Anal. caled

ester [(R)-18]. Following the same procedure described above using (R)-17 afforded (R)-18 in 97 % yield:
mp 63-64 °C; [0(]251) -42.2° (c=1.0, CHCI3). Anal. caled. for C22H37NO4Si: C, 64.83; H, 9.15; N, 3.44;

found: C, 64.79; H, 9.26; N, 3.40.

{ 7-( tert-Bu

LAY S 1L e
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solution of 18 (8.2 g, 20.1 mmol) in anhydrous THF (50 mL) containing 10 mg of 1,10-phenanthroline at -40
°C was slowly added 2.4 eq of 1.3 M s-butyl lithium (after 1 eq. of s-butyl lithium was added the deep red

color of the indicator became apparent). The reaction was allowed to stand for 1.5 h after which anhydrous

e

£ am N cirae adAdad s A+ odl was guenched with water (2 mil
(< €q.) was aaded and tne reaction was quencneéd wiill wailr {< L

~~

S~
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-
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was diluted with ether (250 mL) and washed with saturated sodium bicarbonate (100 mL). The organic layer

was separated and the solvent removed under vacuum. The reaction mixture was dissolved in 100 mL of THF

r for 5 hr then noured into
rie I 0

1
(38 LJ A vl pUBMIAL LY

cther (250 mL) and washed with saturated aqueous sodium bicarbonate, dried over anhydrous MgSO4, filtered,

TT L.\ ’10(\
r, DS), £.0U-

O
~~

Fa s el aYal P e Y 1. Q0 N N D =Y N1
iR (CDCI3) 6 1.66 (9H, s), 1.88-2.03 (2H, m), 2.1
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3.00 (2H, m), 3.82-3.96 (2H, m), 4.29-4.26 (1H, m), 6.62 (1H, dd, J=3.5, 0.5 Hz), 6.98 (1H, d, J= 8.4 Hz),

7.46 (1H, d, J=3.5 Hz), 7.63 (1H, d, J=8.4 Hz); IR (film) 1735 cm-1; MS EI m/e 303 (M™*); HRMS 303.14759
caled for C17H2 1NO4 found 303.1424259.

(8)-7-(tert-Butoxycarbonyl-2,3,4,7-tetrahydro-pyrano[2,3-e]indol-2-yl)-methanol [($)-19].
Following the same procedure described above using (S5)-18 afforded (S)-19 in 92 % yield: MS m/e 303 (M*);

D +83.5 ° (c=1.03, CHCI3); HRMS 303.14759 calcd for C17H1NO4 found 303.1424173.

t-Butoxycarbonyl-2,3,4,7-tetrahydro-pyrano|2,3-ejindoi-2-yi)-methanoi [(R)-19].
Following the same procedure described above using (R)-18 afforded (R)-19 in 90 % yield: MS m/e 303 (M™);
[0]25D -78.7 ° (c=1.1, CHCI3); HRMS 303.14759 caled for C17H21NO4 found 303.1441.

(RS)-7-(tert-Butoxycarbonyl-2,3,4,7-tetrahydro-pyrano[2,3-e]indol-2-yl)-methylbromide  (20).

To a solution of 19 (4.93 g, 16.2 mmol) and CBr4 (7.0 g, 21.1 mmol) in anhydrous CH2Cl2 (50 mL) at ambient

temperature was slowly added a solution of triphenylphosphine in CH2ClI2 (30 mL). The reaction was stirred
for 4 h then the solvent was removed and the crude product purified by flash chromatography (5 % EtOAc-

J=8.3 Hz); IR (KBr) 1735 cm~1; MS EI m/e: 365, 367 m/e (M+).

(8)-7-(tert-Butoxycarbonyl-2,3,4,7-tetrahydro-pyrano[2,3-e]indol-2-yl)-methylbromide [(S)-20].
Following the same procedure described above using (S)-19 afforded (5)-20 in 80 % yield: mp 63-64 °C; MS

Following the same procedure described above using (R)-19 afforded (R)-20 in 99 % yield: mp 100-103 °C;
MS EI m/e 365/367 (M™); [0]25D -68.1 (c=1.0, CHCI3). Compounds (S)-20 and(R)-20 appear to be slightly

unstable which accounts for the differences in melting points and optical rotations.

(RS)-Benzyl-(2,3,4,7-tetrahydro-pyrano|2,3-e]indol-2-ylmethyl)-amine (7a). A solution of 20

o]

T

n ~ 1(‘/\/

(1.0 g, 2.73 mmol), benzylamine (1.46 g, 13.6 mmol) in anhydrous DMSO ( 10 mL) was heated at 110

@]
=
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same procedure described above using propylamine afforded 7¢ in 47 % yield. The oxalate salt was prepared
in isopropanol: mp 193-195 °C; 1H NMR (DMSO-dg) 6 0.93 (3H, t, J=7.5), 1.66-1.78 (1H, m), 2.04-2.09

(2H, m), 2.71-2.77 (1H, m), 2.83-2.93 (1H, m), 2.96-3.08 (3H, m), 3.22-3.35 (211, m), 4.36-4.41 (1H, m), 6.48
(1H, bs), 6.75 (1H, d, J= 8.2 Hz), 6.90 (1H, d, J= 8.2 Hz), 7.17 (1H, appt, J=2.8 Hz), 10.99 (1H, bs); MS EI

m/e 244 (M), Anal. caled. for Cj5HpgN20+CoH204¢0.5H20: C, 59.46; H, 6.75; N, 8.16; found: C,
59.47; H, 6.50; N, 8.06
(RS)-3-{(2,3,4,7-Tetrahydro-pyrano|2,3-e]indol-2-ylmethyl)-amino]-propan-1-ol (7d). Following

the same procedure described above using 3-hydroxypropylamine afforded 7d in 62 % yield. The oxalate salt
was prepared in THF: mp 165-166 °C; IH NMR (DMSO-dg) 8 1.66-1.88 (3H, m), 2.04-2.09 (1H, m), 2.70-
2.75 (1H, m), 2.82-2.91 (1H, m), 3.01-3.05 (4H, m), 3.53 (2H, t, J=5.93 Hz), 4.39 (1H, m), 6.49 (1H, bs), 6.75
(1H, d, J= 8.4 Hz), 6.90 (1H, d, J= 8.2 Hz), 7.16 (1H, appt, J=2.4 Hz), 8.16 (3H, bs), 11.02 (1H, bs); MS
EI m/e 260 (M™). Anal. caled. for C15H20N202+C2H204: C, 58.27; H, 6.33; N, 7.99; found: C, 58.25; H,
6.54; N, 7.72.

(RS)-Furan-2-ylmethyll-(2,3,4,7-tetrahydro-pyrano[2,3-¢]indol-2-ylmethyl)-amine (7e).
Following the same procedure described above using 2-furanylmethylamine afforded 7e: (38 % yield); 1H
NMR (CDCI3) & 1.86-1.96 (1H, m), 2.04 (2H, m), 2.76-2.82 (1H, m), 2.88-3.05 (3H, m), 3.91 (2H, s), 4.27-

4.36 (1H, m), 6.23 (1H, dd, J=3.2, 0.8 Hz), 6.32 (1H, dd, J=3.2, 2.0 Hz), 6.57 (1H, m), 6.85 (1H, d, J=8.1
Hz), 6.90 (1 1, d, J=8.1 11z), 7.07 (11, dd, J=2.9, 3.1 Hz), 7.37 (IH, dd, 1.9, 0.77 Hz), 8.15 (1H, bs). The

AR LA S 2 Lo § L A4, 14 1, ud,

oxalate salt was prepared in THF: mp 187-188 °C. Anal. caled. for C17H18N202+C2H204: C, 61.28; H,
S41; N, 7.52; found: C, 61.42; H, 5.46; N, 7.57.



8.15 (1H, bs). The oxalate sait was prepared in isopropanol: mp 223-224 °C. Anal. caled. for
C17H18NOSC2H204: C, 58.75; H, 5.19; N, 7.21; found: C, 58.63; H, 5.14; N, 7.06.

(S)-Benzyi-(2,3,4,7-tetrahydro-pyrano|2,3-e[indol-2-ylmethyl)-amine  [(S-)-7a]. The title
compound was prepared as described above by reacting (S)-20 (850 mg, 2.3 mmol) with benzylamine to afford
375 mg (56 %) of product: MS EI me 292 (M1); [a]25D +71.9 ° (¢=1.0, CHCI3). The oxalate salt was

prepared from ethanol: mp 229-230 °C; [a]25p +88.7 °(c=1.0, DMSO).  Anal. caled. for

C19H20N20+C2H204: C, 65.96; H, 5.80; N, 7.33; found: C, 65.77; H, 5.79; N, 7.27.

compound was prepared as described above by reacting (R)-20 (1.58 g, 4.20 mmol) with benzylamine to afford
680 mg (55 %) of product: MS EI m/e 292 (M*); []25D -65.7 © (¢=1.0, CHCI3). The oxalate salt was

~/T

prepared from ethanol: mp 232-233 °C; [a]?5D -93.6 ° (c=1.0, DMSO). Anal. caled. for
CigHzN20=C2H204: C,65.96; 1, 5.80; N, 7.33; found: C, 65.86; H, 5.68; N, 7.17.

(RS)-2-(3,4,7,9-Tetrahydro-2H-pyrano|[2,3-¢]indol-8-one)-methanol (21). To a solution of 18

0 g, 24.6 mmol) in anhydrous THF (120 mL) containing 10 mg of 1,10-phenanthroline at -40 °C was

slowly added 49.3 mL of 1.3 M s-butyl lithium (after 24 mL of s-butyl lithium was added the deep red color

of the indicator became apparent). The reaction was allowed to stand for 1.5 h after which carbon dioxide was

removed. The dark oil was dissolved in MeOH (80 mL) containing water (8 mL.), followed by the addition of
1 mL of concentrated hydrochloric acid. The reaction mixture was heated to reflux for 24 h whereupon the

MeOH was evaporated and the reaction mixture was diluted with water (80 mL). The mixture was extracted

il MITAN A 72 - AND T\ o = An HE |
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the solvent removed under vacuum to afford an orange-tan solid. Trituration with ether afforded 2.13 g (40 %)



. I .
219.089544 calcd. for C12H13NO3 found 219.088483.

etrahydro-2H-pyrano[2,3-e]indol-8-onej-methanol [(S-)-21]. Following the same
procedure described above using (S-)-20 afforded (S-)-21 in 44 % yield: mp 203.5-204.5 °C; [(x]25D + 88.5°
(c=1.0, DMSOQO). Anal. caled. for C12H13NO3: C, 65.74; H, 5.98; N, 6.17; found: C, 65.44; H, 5.94; N, 6.17.

(R)-2-(3,4,7.9-Tetrahydro-2H-pyrano[2,3-elindol-8-one)-methanol [(R-)-21]. Following the same
procedure described above using (R-)-20 afforded (R-)-21 in 56 % yield: mp 203-204 °C ; [a]25D -88.1°

(¢=1.0, DMSO). Anal.

—
40

aled. for C12H13NO2: C,65.74; H, 5.98; N, 6.17; found: C, 65.43; H, 5.93; N, 6.32.

a - 101 ‘ 11

(RS)-2-(p-Tolylsulfonylmethyl)-3,4,7,9-tetrahydro-2H-pyranoj2,3-e]indol-8-one (22b). To a
£21(1.97 g, 9.0 mmol) in anhydrous pyridine (20 mL) was added p-tolylsulfonyl chloride (3.43 g

18.0 mmol). The reaction was allowed to stir for 2 h at room temperature then quenched with water (10 mL)
After stirring for 30 the reactio diluted with CH2Cl2 (300 mL) and washed with 1 N hydrochloric
acid (2 x 150 mL). The organic layer was washed with water (80 mL) followed by saturated aqueous sodium
bicarbonate (50 mL). The organic layer dried over anhydrous MgS0y4, filtered, and the solvent evaporated to

- x o~y x

mother liquor was again concentrated, followed by column chromatography (3 % Me )H-CHzCiz) to afford

n orange solid: (87 % yield); mp 209.5-210.5 °C; IlH NMR (DMSO0-dg) &

1.62-1.68 (1H, m), 1.87-1.93 (1H, m), 2.41 (3H, s) 2.61-2.69 (2H, m), 3.00 (1H, d J=22 Hz), 3.23 (1H, d,
-4.19 (1H, m), 4.24-4.28 (2H, m), 6.32 (1H, d, J=7.9 Hz), 6.34 (1H, d, J=7.9 Hz), 7.46 (2H, d,

T_O 7 TY_N = OoONn /AYT 1 T__O A TT_N\ TN N TIT o AT EN TD /7T 1408 l.xaQ 171 .../ 171 /\l+\

J=8.0 1z), /.8U (4K, 4, J=8.4 HZ), 1U.L3 (11,5, NI1), 1K (KDr) 1055 Cm *; VIO Ll A€ 373 (V1 ).
(5)-2-(p-Tolylsulfonylmethyl)-3,4,7,9-tetrahydro-2H-pyrano|2,3-e|indol-8-one [(S)-22b]

CAllaszring tha gamma mracnadiira dacsribad ahava ncing (Y1 affardad (.22 in OO 04 vield: mn 17.188 °(C-

I UuUWulS Lic IT PIULLUUILC UUOLITULU AUU VL UDLLEE, (D )51 GLIUIUUAL \UjTaed L1 7V /70 Jivid, iy 1077100 Ny

[)25D + 12.3 © (c=1.1, THF); ); MS EI m/e 373 (M*); HRMS 373.098397 calcd. for C19H]19NO4S found

373.0925015.

(R)-2-(p-Tolylsulfonylmethyl)-3,4,7,9-tetrahydro-2H-pyrano|[2,3-¢]indol-8-one [(R)-22b].
Following the same procedure described above using (R)-21 afforded (R)-22 in 84 % yield: mp 193-194 °C:
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01251 2147 ° (=10 THEY MS FI s/ 171 (M) HRMS 272 008207 caled far 16111 aNOAC Frrimd
(A% ] L TiT.& AW 1.V, RRRL J, VIO LA AVE T/ 0 (IVA J, 1IINUVIO O T70WT0ITF Ldild. 1UL UYL ] [YINU4OS 10UULiG
373.092844.
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(RS)-2-(Benzylamino-methyl)-3,4,7,9-tetrahydro-2H-pyrano[2,3-e]indoi-8-one  [(RS)-8a]. A
mixture of 22b ( 1.1 g, 2.95 mmol) and benzylamine (631 mg, 5.89 mmol) in anhydrous DMSO (15 mL)
containing triethylamine (2.95 mmol) was heated at 78 °C for 12 hr. The reaction mixture was then poured
intay OHACTA (180 mT ) and aviractad writ watar () v QN T ) Tha amiioan 1 pren ne haoo il &N 0/
LWV Nrligzxvd/ Q1JV Qi) Al CAUGVILUL Wil waivl (« A OV UL /. Py iw a\iuuuua la_ybl wdadd asitilicaud willl v 70

aqueous potassium carbonate and the aqueous layer washed with CH2CI2 (100 mL). The combined organic
layers were dried over anhydrous MgSOQg4, filtered, and the solvent was concentrated. Purification by
chromatography (5 % MeOH- CH2CIp) afforded 567 mg of a red-orange oil which solidifies upon standing:
(62 % yield); mp 128-129°C; MS EI m/e 308 (M™). The oxalate salt was prepared in THF: mp 254-255°C;
IH NMR (DMSO-dg) 8 1.66-1.71 (1H, m), 2.01 (2H, m), 2.64-2.73 (2H, m), 3.10-3.21 (2H, m), 3.33 (2H, s),
420 (1H, d, J=13.2 Hz), 4.26 (1H, d, J=13.2 Hz), 439 (1H, m), 6.37 (1H, d, J=7.9 Hz), 6.89 (1H, d, J=7.7

Hz), 7.38-7.45 (3H, m), 7.51-7.54 (2H, m), 10.27 (1H, s). Anal. caled. for C1gHp(gN202+C2H204+0.5 H20:
C,61.28; H, 5.69; N, 6.88; found: C, 62.14; H, 5.49; N, 6.75.

(RS)-2-(4-Methoxy-benzylamino-methyl)-3,4,7,9-tetrahydro-2H-pyrano|2,3-e]indol-8-one  (8b).
Following the same procedure described above using 4-methoxybenzylamine afforded 8b in 50 % yield. The

p 247-248 °C; 1H NMR (DMSO-dg) § 1.65-1.70 (1H, m), 2.02 (2H, m),

FAZSAN

oxalate salt was pre

s Letiv L Was

2.66-2.73 (2H, m), 3.10-3.19 (2H, m), 3.33 (2H, d, J=2.0 Hz), 3.76 (3H, s), 4.14 (1H, d, J=13.2 Hz), 4.21
(1H, d, J=13.2 Hz), 4.40 (1H, m), 6.37 (1H, d, J=7.9 Hz), 6.88 (11, d, J=7.7 Hz), 6.98 (1H, d, J=9.0 Hz),

~ o ey T ARGo 7 ._L =

=8.8 Hz), 10.28 (1H, s); MS EI m/e 338 (M™). Anal. caled. for C20H22N203C2H204+0.5

7.45 (iH, d, ]
H20: C, 60.41; H, 5.76; N, 6.40; found: C, 60.57; H, 5.66; N, 6.21.

(RS)-2-(4-Methyl-benzylamino-methyl)-3,4,7,9-tetrahydro-2H-pyrano[2,3-¢]indol-8-one (8¢).

Following the same procedure described above using 4-methylbenzylamine afforded 8¢ in 72 % yield: The

O’\

75 (2H, m), 3.06-3.1
37 (1H, 4, J=7.9 Hz)

Ldy Mg v 7.7 Xidij,

Hz), 10.28 (1H, s); MS EI m/e 322 (M™).. Anal. caled. for C20H22N202C2H204; C, 64.07; H, 5.87; N,
6.79; found: 64.22; H, 5.98; N, 6.84.
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2.64-2.73 (2H, m), 3.08-3.18 (2H, m), 3.33 (2H, s), 4.17 (1M, d, J=13.4 Hz), 4.23 (1H, d, J=13.4 Hz), 4.36-
4.40 (1H, m), 6.37 (1H, d, J=7.7 Hz), 6.89 (1H, d, J=7.7 Hz), 7.27 (2H, appt, ]=8.8 11z), 7.55-7.59 (2H, m),
10.27 (1H, s). Anal. caled. for C20H22N202+C2H204; C, 60.57; H, 5.08; N, 6.73; found: C, 60.18; H, 4.97;
N, 6.55.

(RS)-2-(4-Chloro-benzylamino-methyl)-3,4,7,9-tetrahydro-2H-pyrano(2,3-e]indol-8-one (8e).
Following the same procedure described above using 4-chlorobenzylamine afforded 8e in 62 % yield. The

oxalate salt was prepared in THF: mp 250-251.5 °C; |H NMR (DMSO0-dg) & 1.66-1.70 (1H, m), 2.02 (1H,

m), 2.31 (3H, s), 2.63-2.73 (2H, m), 3.07-3.17 (2H, m), 3.33 (2H, d, J=1.54 Hz), 4.18 (1H, d, J=13.4 Hz),
4.22 (1H, d, J=13.4 Hz), 4.39 (1H, m), 6.37 (1H, d, J=7.7 Hz), 6.89 (1H, d, J=7.9 Hz), 7.48-7.55 (1H, d,

caled. for C21H24N202+C2H?204; C, 64.78; H, 6.15; N, 6.57; found: C, 64.53; H, 6.12; N, 6.59.

Following the same procedure described above using (S)-22b afforded (S)-8a in 56 % yield: mp 131-133 °C
(free base); [a]29p +65.3 ° (¢=1.01, CHCI3, free base). Optical purity of free base determined to be 99.7 %.

The fumarate salt was prepared in isopropanol: mp 203-204 °C; [a]25D +57.7 ° (¢=1.0, DMSO). The

I:

nuranal

the same procedure described above using (R)-22b afforded (R)-8a in 53 % yield: mp 133-
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[0]25D -64.4 ° (¢c=1.04, CHCI3, free base). The optical purity of the free base was determined to be 99.3 %.

The fumarate salt was prepared in isopropanol: mp 203-204 °C ; [a]zs]) -53.9 (c¢=1.0, DMSO). The optical
purity of the fumarate salt was observed to be 99.5 %. Anal. calcd. for C19gH2gN202+C2H204: C, 68.83; H,
6.05; N, 7.64; found: C, 68.46; H, 6.08; N, 7.48.

Resolution of (RS)-2-(Benzylamino-methyl)-3,4,7,9-tetrahydro-2H-pyrano[2,3-e]indol-8-one
[(RS)-8a]. (RS)-8a (440 mg) was submitted to semipreparative HPLC containing a Chiraicel AS column by
using eighteen injections over a two day period and eluting (0.5 mL/min, pressure 50 bar, detection at 280 nm)

with ethanol. The first peak at 17.4 min was collected to afford (+)-8a (188 mg) as a orange solid: (99.7 %

optical purity): [a]25 +66.2 ° (c=1.0, CHCI3); mp 135-136 °C. The (+)-free base (165 mg) was treated with
fumaric acid in isopropanol to afford 176 mg of the hemifumarate salt: mp 203-204 °C; [0]25 +54.3 © (¢=1.0,

as an orange solid: (99.8 % optical purity): [a]25 -69.2 ° (c=1.0 Cl3); mp 136.5-137.5 °C. The (-)-free
base (153 mg) was treated with fumaric acid in 1sopropanol to afford 165 mg o

°C; [0t]25 -57.6° (¢=1.0, DMSO). Anal. caled. for C19H20N2024+0.5C4H404+0.25H20: C, 68.00; H, 6.11;

Molecular Modeling
Computations were performed using Syby! software package version 6.3 (Tripos Associates, St. Louis,

Mo, USA) on a Silicon Graphic workstation. For Maximin calculations (Tripos force field), the Powell

method was chosen (default values).

Biological Assays
Cell Culture and Preparation of hD2, hD3, and hD4 receptor membranes. Chinese hamster

ovary cells (CHO) expressing the human dopamine D2g and D3 receptors were prepared as previously

VVALY RS (Rl ..n_ numan

0

described [13].
Receptor Binding Assays: hD2s, hD3, and hD4,4 dopamine Receptors. See previously described

Receptor Binding Assays: Dopamine D2 High and Low affinity states: See previously described

methods [13].
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Mouse Hypolocomotion. See previously described methods [13].

Circling Methods. Rotational Behavior in 6-OHDA Lesioned Rats. Sprague-Dawley rats (Charles

River) were prepared with uniiateral 6-OHDA lesions of the nigrostriatai pathway according to previousiy
described methods [26-29] and were evaluated for sensitivity to indirect and direct dopamine agonists. On the
day of testing, animals (N = 8/dose group) were administered s.c. saline and allowed one hour acclimation to
ne test cnamoers (xvu:d Associates Inc. o ot Al
were administered s.c. and contralateral and ipsilateral rotations were recorded for one hour. Direct dopamine

agoniststs induce contralateral rotations.

X-Ray Crystaliographic Analysis

The absolute configuration of (S)-(-)-15 was established by an X-ray analysis of its free base. A
colorless prism cut to 0.32 x 0.32 x 0.50 mm in size was mounted on a glass fiber with epoxy cement and then
transferred to a Siemens P4 diffractometer equipped with graphite-monchromated Mo Ka radiation ( | =

0.71073 A). The structure was solved in the orthorhombic space group P212121 by direct methods
(SHELXTL-PLUS, Release 4.21. Siemens Analytical X-ray Instruments, Inc., Madison, Wisconsin, USA.),
and refined by full-matrix least-squares on F2 using SHELXL-93 [30]. A total of 2566 reflections were

measuresd, 2192 were unique (Rint = 1.63 %) and 1930 had I > 2s(I). Corrections were made for Lorentz and

displacement coefficients, H atom positions were refined with isotropic displacement coefficients U(H) =
1.2U(C), an extinction parameter was included, and the weighting scheme employed was w = 1/[s2(Fo2) +

(0.0582P)2] where P =( Foz + 2Fcz)/3. The amino H atoms were taken from a difference-Fourier map and

included in the refinements with U(H) = 1.S5U(N) and with their positional parameters free to vary.

MNemrotnl Aatn and ctrmrntiien rafinanminmt Aata FAr ANV A Y 1E (T 1A s mENMNAY MNethasvlaasalisa D110 o

Lrystal aata and structure refrinement aata 101 (5)-(-)-15 (L 13n] 7riNU3)0 Urtnornomoic, raj«iz«j, a
=8.5195 (3)A(@a=90°),b=11.1444 (5A (b=90°), ¢ =13.0325 (DA (g = 90 °); Radiation, Mo Ka (1=
071073 AY- I ranoe for data collection 2 4 ta 24 99°- 7 value 4° Daal~ 1263 me/m3: Absorption coefficient
V.IIV/3 A)) J range Ior data colieclion 2.4 10 2a.¥97 ) £ value 4] Degle 1.402 mg/m-~,; ADsorption cociiicient,

0.090 mm-1; F000, 504; J range for data collection, 2.4 to 24.99°; Index ranges, 0 <h <10,0<k <13,0<1<
5 plus Friedel reflections; Reflections collected, 2566 Independent reflections, 2192 (Rijnt = 0.0163);

Refinement method; Full-matrix least-squares on Fz; Data / Restraints / Paramters, 2192/ 0/ 193; Goodness-
of-fit on F2, 1.023; Final R indices [[>2s(I)] R1 = 0.0321, wR2 = 0.0860; R indices (all data) R1 = 0.0370,

wR2 = 0.0884; Extinction coefficient, 0.031 (4); Largest ditf. peak and hole, 0.156 and -0.105 eA-3.
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Qurinibascimdnm: WV_saw analuaie dote hoova lana damaols
Suppiementary A-ray anarysis aata r
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and are available on request.
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