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Compounds containing a 5-carbamoyl-8-fluoro-3-amino-3,4-dihydtetzbenzopyran and a 3-alkylindole
moiety linked through a common basic nitrogen were prepared and evaluated fop 2dfifiity, serotonin

rat transporter affinity, and functional antagonist activity in vi2¢éawas found to be the most potent and
selective compound in this series and was shown to possess neurochemical activity in vivo by producing
acute and rapid increases in 5-HT in the rat frontal cortex.

Introduction 5-HT reuptake component

; ; —

The discovery and development of new antidepressants OCH, H ocH, R NH
remain an active area of research. Selective serotonin (5-HT) N @fj/ﬁ !
reuptake inhibitors (SSRIs) have become a primary mode of m L o V\/EQ
therapy because of fewer side effects compared to the traditional © - : F
tricyclic antidepressants (TCASY,but they suffer from a 26 S-0Me-DPAC 5-HT 5 component
week delay in the onset of therapeutic efficddy.is thought 5.HT reuptake component
that this activity onset delay is the result of activation of o NH —_—
somatodendritic 5-Hia autoreceptors, which reduce cell-firing ? Q O Y
activity, limiting the amount of synaptic 5-HT. Following N\Q NVHR/EQ
chronic antidepressant treatment, desensitization of the a-HT 0 o L
autoreceptors occurs, resulting in a more pronounced increase F F I
NAD-299 -

in serotonergic activity compared to acute treatnfefntago-
nism of the 5-HTa autoreceptor should block the reduced rate
of neuronal firing, thus allowing the effects of the SSRI to be
seen more rapidly Several studies have shown that antidepres-
sant effects of an SSRI can be accelerated by the coadminis
tration of a 5-HT A antagonist:” For example, in animal models,
the 5-HT;a antagonist WAY-100635 was found to potentiate
the antidepressant effects of several SSRIs when given in
combination’:8 In some clinical studie%put not all® the mixed
5-HT;14/f-adrenoceptor antagonist pindolol in combination with
SSRIs has shown acceleration of antidepressant effects. Sig
nificant amounts of work in our laboratori€sand otherk!12
have focused on creating a single molecular entity possessing
5-HT;a antagonism and 5-HT reuptake inhibition through
utilization of a common basic nitrogen linking the 5-FATand
SSRI moieties. This generic strategy was previously termed “the
overlapping type approach®.

Several years ago, 5-methoxy-3-(@propylamino)chroman
(5-OMe-DPAC) (Figure 1) was discovered as a selective psHT

5-HT;a component

Figure 1. Structures of 5-OMe-DPAC and NAD-299 and design
strategy.

‘which was developed for the potential treatment of depression
and anxietyt®

Using the “overlapping type approach”, we found in pre-
liminary studies that the combination of 5-methoxychroman with
a straight chain aminoalkylindole moiety, known to be a SSRI
pharmacophor, generated compounds possessing dual affinity
for the 5-HT;a receptor and the 5-HT reuptake site (Figure 1,
). In light of these results, we then chose to combine 5-car-
bamoyl-8-fluoro-3-amino-3,4-dihydro-2 1-benzopyran with the
straight chain alkylindole moiety (Figure I,). In this report,
we discuss the synthesis and structtaetivity relationships
of two new series of chroman derivativesndIl and outline
their dual activities.

- ) o . Chemistry

ligand vs other 5-HT sites and;Bites in rat brain membranés. _

Subsequently, different 3-amino-3,4-dihydre-2-benzopyran The 5-HTia template3 was synthesized from the benzalde-
derivatives were explored and developed as 5Agonists: hyde 1 according to literature procedufégScheme 1). The

The combination of 5-carboxamide, 8-fluoro substitutions with Synthesis of moiet@ is shown in Scheme 2 following a slightly
R stereochemistry at the 3-amino position generated potent modified synthetic route previously published by other research-

5-HT14 antagonist¥ such as robalzotan (NAD-299) (Figure 1), ers'® A key improvement was the nitration @& carried out
using a phase transfer reagent, 18-crown-6, in the presence of

*To whom correspondence should be addressed. Phone: (732) 274-potassium nitrite and iodine under sonication conditihs,

40;17- Fax: (732) 274-4505. E-mail: hatzenn@wyeth.com. resulting in an improved yield (60%) of the nitro derivative
Chemical and Screening Sciences, Wyeth Research, NJ. _ Reduction of the double bond dffollowed by phase transfer
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s Discovery Neuroscience, Wyeth Research, NJ. hydrogenation generatefias a racemate at the 3-position of
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Scheme 1
OMe
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a Reagents. (i) nitroethanol, BNH—HCI, isoamyl acetate; (ii) NaBH
SiO,, CHCL;, 'PrOH; (iii) NH2NH2—H20, Raney Ni, EtOH.
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aReagents: (i) trimethylorthoformate,,8l0,, MeOH; (ii) propargyl
bromide, KCO;s, acetone; (iii)N,N-diethylaniline; (iv) NaOH, EtOH-H»0;
(v) CDI, THF followed by NH(g), THF; (vi) 18-crown-6, KNQ, I, THF—
pyridine, sonication; (vii) NaBll SiQ,, CHCk—'PrOH; (viii) NHNH2*H20,

Raney Ni, EtOH-THF.
F. OH
N 9b, n=1
H

§ 9c,n=2
iii or
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Scheme 3
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aReagents: (i) 2,3-dihydrofuran, THfH,O followed by ethylene glycol,
ZnCl; (i) 2,3-dihydropyran, dioxaneH0; (iii) CBra4, PPh, CH.Cly; (iv)
NaCN, DMF; (v) KOH, EtOH-H,0; (vi) LAH, THF; (vii) TFA, pyridine,
DMSO—benzene, DCC.

resolution with tartaric acid or by chiral HPLC of the final target
molecule. The stereochemistry of moiéyvas determined by
NMR studies and later confirmed by X-ray crystallography of
one of the final targets.

The synthesis of the 5-HT reuptake moietlesand 12 is

Brief Articles

Scheme 4
Rg
3or8 —tori, ©\/j, \/\Q/EQ
l 13 (rac): n=1, R3=OMe, R4=H
R n 19(rac), 19a(R)
19b(S): n=1 R3=CONH,
110r12 E 20(rac): n=0 R4=F
21(rac): n=2
R2 CHZBror CHO

St

14-18
22-33

aReagents: (i) Br-alkylindole, TEA, DMSQ; (ii) aldehyde alkylindole,
NaBH:;CN, HOAc, MeOH; (iii) aldehyde or cyclobutanone, NagEN,
HOAc, MeOH.

In 14—-19 and 22—26, we first investigated the effect of
substitution on the basic nitrogen and stereochemistry at C3 of
the chroman ring and found, as summarized in Table 1, that
tertiary amines were preferred for 5-Igyaffinity. In 11, propyl
(24ab), methylcyclopropyl 25ab), and cyclobutyl 268) were
found to be the best substituents while a secondary arhie (
and ethyl 23ab) resulted in a 5- to 10-fold decrease in activity.
In contrast, methyl substitutior2®) generated a less potent
compound. Similarly, inl, ethyl (15) and methylcyclopropyl
(17) were best while methyll@), propy! (16), and cyclobutyl
(18) showed moderate affinity. These results suggest that the
steric environment of the basic nitrogen plays a significant role
within the binding pocket of the 5-HE receptor. Interestingly,
serotonin transporter affinity was minimally affected by sub-
stitution on the basic nitrogen in both series and most com-
pounds had excellenid—18, 23ab, 24ab, 25ab, 26ab) to
good affinity (18a 19a 22) for the r-5HT reuptake site.
Additionally, most of these derivatives had good functional
activity at the human transporter. TRestereochemistry at C3
of the chroman ring was very important for 5-hkTantagonist
activity and desired in vitro properties for a dual-acting new
molecular entity. In the carboxamide seriéls only the
cyclobutyl derivativesZ6ab) showed full antagonism for both

shown in Scheme 3. The two- and three-carbon linker analoguesenantiomers, as measured by a cAMP assay, but with weaker

9a and 9b were generated through a Fischer indole synthesis
and converted to the bromd) or aldehyde 12) derivative.
The four-carbon linker derivativec was prepared by homolo-
gation of9b using straightforward chemistry.

Novel compound4.3—33 were synthesized using the route
shown in Scheme 4. After coupling of the chroman amine
moiety 3 or 8 to the alkylindole moietyll or 12 through
alkylation or reductive amination to generate the secondary
amine derivatives, the final products)(R Me, Et, Pr, meth-
ylcyclopropyl, cyclobutyl) were obtained by reductive amination
with the desired aldehyde or cyclobutanone.

Results and Discussion

Here, we have explored the combination of two well-known
5-HT;a templates and a known serotonin transporter moiety
through a common basic nitrogen, which resulted in two series
of novel compounds, which possess affinity for the 5:kl@nd

affinity of the S enantiomer Z6b) at the 5-HT 4 receptor. In
contrast,23b, 24b, and 25b (S stereoisomers) had excellent
5-HT;, affinities, but they were found to be full or partial
agonists functionally. Interestingly analogu&3a and 25a (R
enantiomers) showed full antagonism at the 5fleceptor,
but 24a was a partial agonist suggesting that substitution on
the basic nitrogen may have some effect on the agonist/
antagonist properties of these compounds. Surprisingly, in the
methoxy series, partial agonism was seen with the racemic
cyclobutyl derivativel8 and itsR enantiomer 18a) was a full
antagonist with moderate affinities at the 544 Teceptor and
5-HT reuptake site. In general, more antagonism at the ixHT
receptor was observed for the carboxamide derivativgsHan
the methoxychroman analoguds. (All of these compounds
showed acceptable binding selectivity over thereceptor.
Compounds24—33 explored the effect of different chain
lengths between the carboxamide chroman headpiece and the

serotonin rat transporter receptors. Serotonin transporter affinity, 3-alkyl-5-fluoroindole moiety, with differing substitutions on

functional activity at the h-5HT transporter, 5-lhTreceptor
affinity, 5-HTa intrinsic activity (CAMP), andoy receptor
affinity are summarized in Table 1.

the basic nitrogen as summarized in Table 1. Linkers of three
(24—26) or four (30, 32, 33) carbons were preferred for desirable
in vitro properties with comparable affinities at the 54T



Brief Articles

Journal of Medicinal Chemistry, 2006, Vol. 49, No. %87

Table 1. Affinities for h-5-HT1a Receptor, r-5HT Transporter, arnd Receptor, Functional Activity at the h-5HT Transporter, and in Vitro 5cHT
Antagonist Activity in CHO Cells forl4—19 and 22—33*

OMe

o

|
N

Ry 0 NH
n
14-18 E

CONH,

(@)
F

R
N

" ’ NH
n
19-33

F

5-HT transporter

5-H7a receptor

affinity® functiorf affinityd cAMPe oy receptofr

compd R n stereo Ki (SEM), nM 1Cs0 (SEM), nM Ki (SEM), nM Emax|Cso0, NM K1, nM
14 Me 1 rac 6.8 15 40(0.07) 91 610
15 Et 1 rac 2.2(1.3) 64(5.0) 2.3(0.07) 96 207
16 Pr 1 rac 9.0(3.0) 386(153) 15.8(1.5) 80 820
17 MecPr 1 rac 4.3 42.6 1.68(0.2) 91 44%
18 cBu 1 rac 13(4.0) 400(169) 15.6(0.2) 37 15%
18a cBu 1 R 41 732 2.14(1.1) 0(23) 15%
19a H 1 R 20.4(3.8) 197(54) 45.2(2.0) 85 21%
22 Me 1 R 14.8(4.8) 116(7) 266(65) nd 37%
23a Et 1 R 3.4(1.1) 42.7(9.6) 34.9(2.8) 0(135) 640
23b Et 1 S 3.6(0.7) 37.3(2.5) 18.6(3.2) 91 545
24 Pr 1 rac 7.1(1.7) 128(44) 3.5(0.9) 84 nd
24a Pr 1 R 8.0(0.9) 181(22) 1.5(0.1) 78 1150
24b Pr 1 S 4.7(0.7) 59.9(14.3) 3.2(1.0) 97 46%
25 MecPr 1 rac 3.5(0.5) 53.5(27.5) 2.3(0.8) 0(66) 32%
25a MecPr 1 R 3.9(0.7) 59.7(35.3) 2.1(0.09) 0(70) 2023
25b MecPr 1 S 4.2(1.3) 36.3(3.6) 0.1(0.03) 69 26%
26 cBu 1 rac 3.0(0.5) 25.2(8.3) 9.3(2.1) 0(61) 16%
26a cBu 1 R 1.5(0.04) 18.7(1.8) 1.2(0.35) 0(27) 21%
26b cBu 1 S 5.3(0.3) 17.4(10) 253(31) 0(926) nd
27 Et 0 rac 60.2(5.0) 883(71) 33.2(5.5) 0(68) 416
28 Et 2 rac 0.4(0.2) 24.1(10.5) 330(33) >a1000) 328
29 Pr 0 rac 88(17) >1000 17.6(0.5) 0(68) 484
30 Pr 2 rac 12.2(3.4) 217(43) 4.4(0.3) 0(125) 494
31 MecPr 0 rac 97.8(9.6) >1000 7.3(0.7) 0(97) 636
32 MecPr 2 rac 3.3(0.5) 82.4(42.3) 2.1(0.5) 0(51) 506
33 cBu 2 rac 10.4(4.6) 300(110) 4.8(0.02) 0(24) 645
fluoxetine 3.9(0.35) 39.4(3.1)
WAY-100635 0.96(0.21) 0(7.06)

aK; and 1Gy are the mean of at least two experimettSEM (performed in triplicate, determined from nine concentrations). Values without SEM are
for a single determination only: nd, not determined. Percentages represent inhibition of bindipdviaf Binding affinity for the 5-HT transporter by
displacement offH]paroxetine from rat cortical membran@; values were calculated from 4gvalues using the method of Cheng and Prugbff.Inhibition
of [3H]-5-HT uptake by human 5-HT transporter in Jar célis? Binding affinity at human 5-H7a receptor in CHO cells labeled witGH]-8-OH-DPAT 24
eMaximal agonist effect relative to 5-HT in inhibiting forskolin-stimulated adenylate cyclase ac®vityBinding affinity at rat corticalo; adrenergic
receptor labeled with3H]prazosin?®

receptor, the r-5-HT transporter, and good functional activity with three- and four-carbon linkers as most desirable and sec-
at the human transporter. Although the two-carbon linker ondarily on the substitution on the basic nitrogen, and (3) the
derivatives 27, 29, 31) showed reduced affinity at the 5-HT  stereochemistry at the 3-position of the chroman ring played
reuptake site, they retained moderate 5¢kdffinity regardless an important role in the 5-Hik receptor agonist or antagonist
of the substitution on the basic nitrogen. Interestingly, two- and properties of these compounds with the R stereochemistry
four-carbon linker analogues were in general full antagonists usually favored for antagonism. One of the best compounds
at 5-HT;4 as racemates in contrast to the three-carbon derivativeshaving dual activities wa26a, which demonstrated excellent
(24 vs 29 and 30). Regardless of the chain length, propyl, 5-HTia and serotonin transporter binding affinities and full
methylcyclopropyl, and cyclobutyl were preferred substituents antagonism at the 5-HE receptor. Additionally26a showed
on the basic nitrogen. In keeping with the SAR of this series, greater than 100-fold selectivity when tested against appropriate
these compounds again demonstrated acceptable binding selediogenic amine receptors and was selected for further evaluation
tivity over the oy receptor. in vivo. Indeed, an oral microdialysis study (30 mg/kg) has
shown thaR6aacutelyelevates serotonin levels in the rat frontal
cortex (Figure 2) to a similar extent of chronic (14 day) SSRI
The combination of a known 5-HR antagonist (5-carbam-  treatment. These results are consistent with the in vitro profile
oyl-8-fluoro-3-amino-3,4-dihydro+2-1-benzopyran) template  of this compound and suggest ti2ftareadily antagonizes the
and a transporter moiety (aminoalkylindole) sharing a common 5.HT, , receptor and inhibits the 5-HT transporter. These neuro-
basic nitrogen resulted in compounds with desirable affinities chemical results, with studies outlined in the Introduction, sug-
at the serotonin reuptake site and 54 Teceptor. A structure gest that this compound may exhibit a pharmacological profile
activity relationship study of this series has shown that (1) the consistent with “rapid-onset” antidepressant activity. Additional
activity for the 5-HTia receptor was dependent on the substitu- SAR studies on both series and a more complete in vivo pro-

tion on the basic nitrogen, with cyclobutyl and methylcyclo-  fijling of 26awill be the subjects of future publications.
propy! being preferred for 5-Hk affinity (the chain length had

minimal effect except for ethyl substitution on the four-carbon EXxperimental Section
linker derivative resulting in diminished 5-HA binding affin- Chemistry. Melting points were determined on a MEL-TEMP

ity), (2) the transporter affinity was primarily dependent on the apparatus and are uncorrectéid.NMR spectra were recorded on
length of the alkyl chain linking the 5-HE and indole moieties  a Varian Unity Plus 400 spectrometer or a Unity INOVA Varian

Conclusion
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—a— Vehicle (p.0.)
—{1— 26a (3 mglkg, p.o.)
—l— 26a (30 mgkg, p.0.)

p<0.05
(Compared to Vehicle)

Serotonin Levels in the Rat Frontal Cortex
(% Change from Baseline)

Oral Injection T

T
0 50

T T T T T 1
100 150 200 250 300 350
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Figure 2. Acute in vivo microdialysis study of6a Oral treatment
with 30 mg/kg significantly§ < 0.05) increased 5-HT levels compared
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generated a white solid: mp 13€, dec;'H NMR (400 MHz,
DMSO-dg) 6 2.93-3.16 (m, 2H), 3.183.53 (m, 5H), 3.783.99
(m, 1H), 4.24-4.55 (m, 2H), 6.847.01 (m, 1H), 7.09-7.26 (m,
2H), 7.30-7.49 (m, 4H), 7.82 (s, 1H), 9.18 (s, 1H), 11.08 (s, 1H);
MS (ES) m/z 370.2 (M — H]7). Anal. (GoH1gF2N3O2-1HCI-
0.25H,0) C, H, N.

General Procedure C (Introduction of Cyclobutyl on Basic
Nitrogen): 3-{Cyclobutyl[3-(5-fluoro-1H-indol-3-yl)propyl]-
amino} -8-fluorochromane-5-carboxamide (26).To 19 (0.14 g,
0.35 mmol) in anhydrous MeOH (6 mL) under nitrogen at room
temperature were added cyclobutanone (0.070 mL, 0.876 mmol),
acetic acid (0.050 mL, 0.84 mmol), and sodium cyanoborohydride
(0.044 g, 0.70 mmol). The mixture was stirred at room temperature
overnight. More cyclobutanone (0.026 mL), acetic acid (0.21 mL),
and sodium cyanoborohydride (0.22 g) were added after 24 and
48 h, at which time the reaction went to completion. The workup
was the same as for Procedure B. Chromatography (5:4:1 EtOAc/

to the lower dose (3 mg/kg) or vehicle-treated rats, suggesting that hexane/MeOH (1% NKDH)) afforded 0.12 g (78%) 026 as a

this compound crosses the bloglrain barrier to activate the 5-HI

sticky gum. Conversion to the mono-HCI salt generated an off-

receptor and 5-HT transporter. These results are consistent withwhite solid: mp 109°C, dec;!H NMR (500 MHz, DMSO#d) 6

published literature showing that combining SSRI treatment with a
5-HT:4 antagonist increases 5-HT levels in this brain redion.

500 MHz spectrometer. Chemical shifdsare reported in ppm
relative to DMSOel; at 2.49 ppm or CHGHd at 7.27 ppm as an

1.51-1.75 (m, 2H), 1.852.57 (m, 7H), 2.59-2.76 (m, 2H), 3.06-
3.48 (m, 3H), 3.884.14 (M, 2H), 4.314.43 (M, 1H), 4.454.59
(m, 1H), 6.84-6.95 (m, 1H), 7.16-7.25 (m, 3H), 7.267.35 (m,
2H), 7.38-7.49 (m, 1H), 7.72-7.89 (m, 1H), 10.1£10.42 (m, 1H),
10.93 (S, 1H), MS (ESr)Nz 438.2 ([M - H]i) Anal. (C25Hz7|:2N302'

internal standard. Mass spectra were recorded on a Micromass LCT1 10HCH0.50H,0) C, H, N. The enantiomers @6 were separated
spectrometer. CHN combustion analyses were determined on apy chiral HPLC using a Chiralcel AD column (2 cm 25 cm) and

Perkin-Elmer 2400 analyzer or were performed by Robertson
Microlit (Madison, NJ). All analyzed compounds are withii0.4%

16% IPA in hexane/DEA as the mobile phase. They were isolated
and characterized as mono-HCI saR6a (white solid): mp 129

of the theoretical value unless otherwise indicated. Optical rotations °C dec; )25 —26.76 (c 1%, DMSO); 99.5% ee by chiral HPLC;
were measured using a Jasco P-1020 polarimeter. Solvents angys (ES) miz 440.1 ([M + H]*). Anal. (GusHa7FaN3O, 1HCH
reagents were used as purchased. All final targets were convertedh 40H,0) C, H, N. 26b (white solid): mp 129°C, dec; []%

to the HCI salt by dissolution in ethyl acetate and addition of 1 M
HCI/Et,0O, followed by filtration unless otherwise indicated.
General Procedure A (Alkylation Reaction): 8-Fluoro-3-
{[3-(5-fluoro-1H-indol-3-yl)propyllamino } chromane-5-carbox-
amide (19).A solution of8 (0.81 g, 3.8 mmol)11 (n = 1) (0.55
g, 2.1 mmol), and triethylamine (0.60 mL, 4.2 mmol) in anhydrous
DMSO (20 mL) was stirred at 9€C for 9.5 h. The mixture was
cooled to room temperature, diluted with EtOAc, and extracted with
H,O (2x). The organic layer was treated with brine, dried over
anhydrous MgS@ filtered, and concentrated. Chromatography (5:
4:1 EtOAc/hexane/MeOH (1% NDH)) afforded 0.48 g (60%)

+27.56 (c 1%, DMSO); 95% ee by chiral HPLC; MS (E®)/z
438.2([M — H] 7). Anal. (GsH27F2N30,:-1HCI-0.50H,0) C, H, N.
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Ho for X-ray studies. We thank Dr. Minsheng Zhang and Mr.
Andrew Steiner for the synthesis of some intermediates and final
compounds.

Supporting Information Available: Details of synthesis and

of 19 as a peach solid. Conversion to the mono-HCI salt generated analytical data for all final targets, biological assays, and in vivo

an off-white solid: mp 122C, dec;'H NMR (500 MHz, DMSO-
dg) 6 1.90-2.08 (m, 2H), 2.68-2.82 (m, 2H), 2.98-3.25 (m, 3H),
3.27-3.45 (m, 2H), 3.743.88 (m, 1H), 4.274.46 (m, 2H), 6.82
6.98 (m, 1H), 7.08-7.21 (m, 2H), 7.22-7.27 (m, 1H), 7.2#7.37
(m, 2H), 7.43 (s, 1H), 7.81 (s, 1H), 9.00 (s, 1H), 10.95 (s, 1H);
>99.9% ee by chiral HPLC; MS (EStvz 384([M — H] ). Anal.
(Ca1H21FN30,-1.20HCI) C, H, N. Chiral separation df9 was
carried out by SFC on a Chiralcel AS column (2 cm25 cm)
using 40% MeOH in C@(100 bar). The enantiomers were isolated
and characterized as mono-HCI salt®a (white solid): mp 89
°C, dec; p]%% +19.8 (¢ 1%, DMSO); MS (ES)n/z384.2 (M —
H]7). Anal. (GiH21F2N3O,-1HCI-1.20H,0) C, H. N: calcd 9.47,
found 10.06.19b (white solid): mp 87C, dec; p]?% —16.0° (c
1%, DMSOQ);>99.9% ee by chiral HPLC; MS (E$)¥z386.1 ([M

+ H]).

General Procedure B (Reductive Amination): 8-Fluoro-3-
{[2-(5-fluoro-1H-indol-3-yl)ethyllamino} chromane-5-carbox-
amide (20).To 8 (0.38 g, 1.8 mmol) in anhydrous MeOH (29 mL)
under nitrogen at room temperature were adtiddgn = 0) (0.33
g, 1.89 mmol), acetic acid (0.23 mL, 4.32 mmol), and sodium
cyanoborohydride (0.23 g, 3.6 mmol). The mixture was stirred at
room temperature overnight, quenchedhaitN NaOH/HO, and
concentrated. The residue was taken up in,CHH,O and
extracted with CHCI, (3x). The organic layer was treated with
brine, dried over anhydrous MgQCfiltered, and concentrated.
Chromatography (5:4:1 EtOAc/hexane/MeOH (1% JQiH)) af-
forded 0.53 g (79%) of20. Conversion to the mono-HCI salt

microdialysis. This material is available free of charge via the
Internet at http://pubs.acs.org.
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