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The design and synthesis of a novel series of potent and cell permeable peptidomimetic inhibitors of the
humang-secretase (BACE) are described. These inhibitors feature a hydroxyethyl secondary amine isostere
and a novel aromatic ring replacement for the C-terminus. The crystal structure of BACE in complex with
this hydroxyethyl secondary amine isostere inhibitor is also presented.

Introduction bioavailable, CNS-active BACE inhibitor, we report herein the

Alzheimer’s disease (AD) is a progressive and ultimately fatal _rat|onal design of a new series of potent and cell permeable

neurodegenerative disorder that afflicts nearly five million |nh|b|tqrs_o_f BACE' Cor_npouncBb represents an advanced
people in the United States alone. Intensifying research efforts BACE [nhlbltor incorporating th_e .hydroxye.thyl secondary amine
have focused on understanding the role of AD's neuropatho- (HEA) isostere and a nonpeptidic C-terminus. Furthermore, we

logical markers, plagues and tangles, in the disease pr(1_)0655_have determined the X-ray structure of a representative of this

The amyloid cascade hypothesis, which has been the dominan erieAs of inhibitors complexed with BACE at a resolution of
’ 7 A

research paradigm, centers around the amyldi&l3) peptide,
which is the principal component of the amyloid plaques |nnibitor Design and Results

detected in the brain of AD patients. Although the link between )
We have previously reported on the development of potent

Ap, either in its partially soluble or aggregated forms, and AD ' h :
neuronal dysfunction is still controversial, there is, however, statine and hydroxyethylene (HE) transition state isostere (TSI)-
t based inhibitors of BACE using the substrate-based apprdach.

compelling biochemical, pathological, and genetic evidence tha
progressive accumulation of the3%eptide within the brainis ~ owever, these compounds (suchlasiemonstrated unfavor-

critically responsible for the neurodegeneration that occurs in able cell-to-enzyme (C/E) potency ratios (C/£100), which

AD.2 Therefore, a strategy aimed at lowering the concentration prevented further development of these series. In the search for

of neurotoxic A represents an attractive avenue for clinical 2" alternate_ TSI comp_atlble with _favorable pharmacc_)kmetlcs,

intervention? we became interested in the HEA isostere because of its success
The dominant anti-amyloid (A lowering) approaches that in the HIV protease.(HIV-PR) field: We ta}rgeted the hydroxy-

have been pursued are aimed at either increasjhgléarance ethyl sec_onda_ry amine TS| due to t?.e strict preference of %ACE

by immunizatiori or decreasing A production or aggregation. for acyclic residues at the'Ssubsitel? in contrast to HIV-PR:

The latter approach has focused primarily on two proteolytic TQ'S :I[—.SI’ first .gxplomtag ;r;hthe renin fleflééNwSaz espema{ly
enzymesp- andy-secretases, that participate in the processing attractive considering that the majority o rugs contain a

: : . basic aminé? Furthermore, structural data obtained for acyclic
of the amyloid precursor protein (APPPur discovery program s '
has targeted one of these enzynfesecretase, because it plays HEA-based inhibitors complexed to HIV-PR revealed a compact

a crucial role in the first (rate-limiting) step of the amyloid network of hydrogen bonds with the_ catalytic_dyléd. .
cascade. The data gathered from our previous studies, using potent

In 1999 we along with a number of other laboratories HE inhibitors of BACE, provided the basis for our current
reported on the isolat?on and cloning of BACE (3-site APP- exploration. The conversion of the HE inhibitbinto the HEA
cleaving enzyme) and found that this enzyme has all the inhibitors 2 z_;md 3a can be envisioned by an insertioq of a
functional properties and characteristics p&ecretase. The secqndary nhitrogen between the methylene and theuBstitu-

. e . . . ent in the hydroxyethylene TSI. We found that the preferred
identification of this promising pharmacological target along X . . i
with the results from the BACE knockout (BACE -/-) animals configuration for the centra’ (CH~OH) functionality was
which are normal and devoid of the ability to generaj Aas ' opposite to the stereqchemistry of _other BACE TSls that we
created new hope for the development of effective AD have preymus!y describédFor HEA inhibitors of BACE, thg
therapeutic8.As a first step toward the identification of an orally .(R). qonﬂguratl(_)n of the_ alcohol afforded the most active
inhibitor 3a, while the ) isomer2 was 1000-fold less active
(Figure 1). These results are in agreement with that of HEA-

T The authors dedicate this manuscript to the memory of Dr. Miguel A. KA i civa 18
Ondetti who passed away on August 23, 2004, based inhibitors of this size in HIV proted$and BACE!
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(R.K.H.); (636) 247-9769 (T.E.B.). Fax: (650) 877-7486 (R.K.H.); (636) hopes for this series. The basic nitrogen did, in fact, appear to

tzifnﬁf’rfngengh%%f)i-z o CE;;“?T”:E B)roy-hom@e'a”-com (RK.H) favorably impart cellular potency, as similarly observed in
¥ Egh Pharmaceuticals. . another amino-containing BACE inhibitor serPéqumpound
8 Pfizer, Inc. 3a demonstrated a C/E 1, while the corresponding neutral
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Figure 1. Stereochemistry effects on activity of HEA BACE inhibitors
2 and3a as compared with that of HE

Table 1. Structure of BACE Inhibitors and Enzyme and Cell Activity
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aBACE enzymatic inhibition was determined using MBPC125Swe
assay? P Cellular inhibition was determined in HEK-293 cetfs.

hydroxyethylenel afforded a C/E= 100. The net effect was a
much more potent cellular inhibitor of/Aproduction than had
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Table 2. Structure of BACE Inhibitors and Enzyme and Cell Activity
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Scheme 1.Synthesis of HEA Analog8c and6b
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compounds3c, suggesting thaBb may concentrate in the
intracellular compartments where BACE is located.

With the discovery of the nonpeptidic C-terminal benzyl
amine, a set of benzylamines were selected to prepare a follow-
up library. The most potent compound was tthetaiodo analog
6b, which was 25-fold more potent than the parent an&lag
A close analog6c, with ametaOMe substituent was also very
potent and more drug-like. Thub and6c were enzymatically

been observed in the statine and the HE classes of BACEmore active than the initial lead HE BACE inhibitdr and

inhibitors with comparable enzyme potency.

To address the effect of nitrogen insertion on the $AR,
the diastereomerio-Ala analog3b was prepared. This com-
pound exhibited less than 4-fold loss in enzyme inhibitory
activity compared t@a (Table 1). While studying the,PSAR,
we continued improving the N-terminal isophthalate and found
that methylation of the 3-position of the aromatic ringc)(
resulted in a slight improvement of activity. In this new
N-terminal variant, dimethylation of the/Fmethylene resulted
in only a 3-fold decrease of activityd¢l).

This relatively flat R SAR suggested that the C-terminal
amide may no longer be optimal, which could be attributed to

reduction in the number of amide bonds and introduction of a
basic amine into the molecule gave rise to dramatically enhanced
cell potency.

Chemistry

The synthesis of compound and 6b was accomplished
with a well-known three-step procedure (Scheme 1) starting
from the requisite erythrax-amino epoxide4, which was
prepared according to literature procedu®&Spoxide opening
in the presence of silica gélor alumind”-??afforded the Boc-
protected amino alcoh&a, which was then deprotected under
acidic conditions and underwent amide coupling to prodde

the mainframe shift caused by the nitrogen insertion in the The sequence to form the benzyl HEBb was similar, with
peptidic backbone. We, therefore, became interested in exploringthe only difference being the epoxide opening, which could be

the possibility of replacing the peptidic C-terminus to lower

accomplished by heating excess amine in the presence of

the number of amide bonds and, thus, further enhance theepoxide4 in isopropanol. Other HEA analodgs 3b—d, and

pharmacological profile of this series. We performed a library

6a,c were prepared according to the same three-step procedure

scan of commercially available primary amines and discovered using the appropriate epoxid&s®N- and C-terminus precur-
that the C-terminal amide could be replaced with a benzyl amine. sors.

The resulting inhibitor6a exhibited submicromolar BACE

Binding Mode of HEA Inhibitor to BACE. Crystallization

enzyme activity, which corresponds to only a slight attenuation of human BACE in the presence 6l afforded the opportunity

(2-fold) from amino acid HEA3c (Table 2). In addition,
compoundbademonstrated a cell-to-enzyme ratio (C/E) of 0.3,
an improvement from that found in the amino acid HEA

to use X-ray crystallography to characterize the binding mode
of this compound within the BACE enzyme active site.
Compound6b sits at the active site between the catalytic
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Figure 2. X-ray crystal structure of compouréb cocrystallized with
human BACE (inhibitor shown with yellow carbon atoms and yellow
protein backbone) overlaid with the HE inhibitor OM0G“3The
molecular surface shown is derived from the BACE cocrystal structure
with 6b and is colored by electrostatic potential (red, negatively charged,
blue, positively charged).

S§2'

GIn73

Figure 3. Interactions between compourb and human BACE.
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between the protonated HEA nitrogen and the Asp 32 carbox-
ylate side chain (interatomic distance 2.7 A) and the Gly 34
main chain carbonyl oxygen (interatomic distance 3.0 A).

These hydrogen bonding interactions are complemented by
four key hydrophobic interactions within various subsites. The
N-terminal dipropyl groups of the dipropylamide are locked into
a configuration that projects one of the propyl groups into the
S; subsite. The presence of the second propyl group helps to
maintain the amide group out-of-plane with respect to the phenyl
plane of the isophthalate. In fact, one hydrogen on the first
carbon is within van der Waals contact of one of the fluorines
present on the di-fluoro phenylalanine (di-F Phe, 3.7 A). The
amide carbonyl makes a 68ut-of-plane twist with respect to
the isophthalate group. This twist diminishes the conjugation
of this system, which would be very costly without steric
constraint provided by the tertiary amide propyl groups interact-
ing with the S subsite. Aryl esters or ketones would pay3t
kcal/mol to achieve the 88ut-of-plane twist observed for the
dipropyl amide isophthalate groups. A second set of hydrophobic
interactions are made by the isophthalate itself with Thr 230,
GIn 73, and Arg 235. The isophthalate moiety 6b is
sandwiched between Thr230 and GIn73 due in part to the close
interaction of the GIn73 side chain.

Hydrophobic interactions in;Jrovide a key component of
the affinity of 6b. This pocket is lined with a number of
hydrophobic and aromatic side chains (Leu 30, GIn73, Tyr71,
Phe 108, Trp115, and Leul18) that create a pocket specifically
designed for a Phe-like group on the inhibitor. GIn 73 packs
very closely with the isophthalate group, creating a sandwiching
interaction. A fourth hydrophobic interaction occurs i Bith
the C-terminalmetaiodo benzyl group. Thenetasubstitution
on the C-terminal aromatic group positions the iodine directly
into the center of the Ssubsite. The C-terminal aromatic group
also completes a series of stacking interactions between aromatic
groups from the protein (Trp 115, Phe 108, Tyr 71, and Tyr
198) and aromatic groups from the inhibitor (diF Phe and
C-terminal benzyl}” These interactions might explain the

Hydrogen bonds are shown with dotted lines. Close interactions detailed increased activity o6b compared t@c. Additionally, an usually
in the text are shown with double arrows. Measured distances are close contact between the aryl hydrogen of the aromatic group

indicated along the dashed lines.

aspartates (residues 32 and 228) and the flap (residues 66
76). The inhibitor makes seven key hydrogen bonds with the
protein. Interatomic distances consistent with two hydrogen

and the main chain carbonyl of Gly 34 (3.2 A) is observed.
This proton is positioned similarly to the C-terminal amide N
of OMO00-3.

Conclusion

bonds are observed between the N-terminal amide carbonyl
oxygen of6b and the Thr 232 main chain nitrogen and its side  Inhibitors of BACE have the potential to become efficacious
chain hydroxyl (both distances 2.9 A). Distances and orientations agents for the treatment of Alzheimer’s disease. In this article,
of the flap main chain nitrogen indicate that one hydrogen bond we reported the development of a new series of hydroxyethyl
exists between the second amide carbonyl oxygefibo&nd secondary amine-based BACE inhibitors displaying nanomolar
the Gln 73 main chain nitrogen (2.9 A). Another hydrogen bond potencies in the enzymatic assay. In the initial series containing
exists between the second amide nitrogen and the main chaima peptidic C-terminus, the most active anaBgexhibited a
carbonyl oxygen of Gly 230 (interatomic distance of 3.1 A). strong preference for theR( stereochemistry at the transition
As noted above, the erythro configuration of the hydroxy- state hydroxyl and an excellent C/E ratio. The analysis of the
ethylamine TSI is preferred. The overlay of the crystal structures crystal structures of HEA6b revealed that the HEA insert
of BACE in complex with inhibitor OM00-3%* reveals the created a new trajectory for the peptidic C-terminus compared
differences between the HE and HEA insert binding modes to to HE analogs, which permitted the replacement of the C-
the catalytic aspartates (Figures 2 and 3). The nitrogen insertionterminus amide bond by a phenyl ring. Optimization of the
in 6b caused a shift in the position of the isostere hydroxyl phenyl ring by reintroduction of a;Psubstituent in theneta
group away from its common central position @M00-3 position led to inhibitor$b,c, low nanomolar inhibitors in both
between the aspartate residde®In contrast to other aspartyl  enzymatic and the 293 cell-based assays. Compobindsare
protease inhibitors that mimic the tightly bound water molecule examples of very potent BACE inhibitors with a nonpeptidic
shared between the two aspartates, this HEA hydroxyl interactsC-terminii that extends into the,Ssubsite. These compounds
with only one of the aspartate residue&sp 228 (interatomic represent a major step toward our goal of identifying a candidate
distance 2.6 A). Two additional hydrogen bonds are observed with the required pharmacological properties for CNS activity.
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Experimental Section

Chemistry. All reagents were obtained from Aldrich, and all
solvents were obtained from VWR. When anhydrous solvents were
necessary, Aldrich Sure-Seal solvents were used without further
drying. Reaction progress was monitored with analytical thin-layer
chromatography (TLC) plates on 0.25 mm Merck F-254 silica gel
glass plates. Visualization was achieved using phosphomolybdic
acid (PMA), potassium permanganate, or ninhydrin spray reagents
or UV illumination. Flash chromatography was performed on E.
Merck silica gel 60 (236400 mesh).!H NMR spectra were
obtained at 300 MHz, respectively, on a Varian or Bruker
spectrometer and are reported in parts per million downfield relative
to tetramethylsilane (TMS). Low-resolution mass spectra were
obtained with a Hewlett-Packard 1100MSD single quad detector
using electron spray ionization. Elemental analyses were obtained
at the University of California at Berkeley and at Desert Analytics,
Tucson, AZ. Compound. was prepared as a standard using the
literature procedur®’. Analog4 was prepared according to literature
procedure® starting from the commercially availabl&){2-tert-
butoxycarbonylamino-3-(3,5-difluorophenyl)-propionic acid (Syn-
thetech, Inc., Albany, Oregon).

(1S,2R)-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(S)-(1-isobutyl-
carbamoyl-ethylamino)-propyl]-carbamic Acid tert-Butyl Ester
(5a). Silica gel (Whatman, 236400 mesh ASTM, 60 A, 1.0 g)
was added to a dichloromethane (5 mL) solutionLedlanine
isobutylamine (104 mg, 0.72 mmol) andR2S)-[2-(3,5-difluo-
rophenyl)-1-oxiranylethyl]-carbamic acigrt-butyl ester 4; 200
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(1S,2R)-N-[1-(3,5-Difluoro-benzyl)-2-hydroxy-3-(S)-(1-isobu-
tylcarbamoyl-ethylamino)-propyl]-5-methyl- N',N'-dipropyliso-
phthalamide (3c). Compound5a (271 mg, 0.61 mmol) was
dissolved in 20 mL of 15% trifluoroacetic acid in dichloromethane
at 0°C. After 3 h, the reaction mixture was concentrated in vacuo.
The crude amine salt was used without further purification. The
crude amine trifluoroacetate salt was dissolved in dry dichlo-
romethane (20 mL) and cooled to°C. Triethylamine (0.5 mL,
3.5 mmol) and 5-methyiN,N-dipropyl-isophthalamic acid (176 mg,
0.67 mmol) were added, followed by hydroxybenzotriazole (HOBt,
165 mg, 1.22 mmol) and 1-(3-dimethylaminopropyl)-3-ethylcar-
bodiimide hydrochloride (EDC, 233 mg, 1.22 mmol). This mixture
was stirred at 0°C for 1 h then allowed to warm to room
temperature overnight. The mixture was then partitioned between
10% citric acid (10 mL) and EtOAc (10 mL), and the aqueous layer
was extracted with EtOAc (X% 10 mL). The combined organic
layers were washed (NaHGNaCl), dried (NaSQy), filtered, and

concentrated under reduced pressure. Flash chromatography gave

a white foam as product (282 mg, 79%® = 0.3 (10% MeOH/
CH.Cl,); *H NMR (300 MHz, CDC}) 6 7.45-7.2 (m, 2H), 7.1
(m, 1H), 6.80 (m, 2H), 6.65 (m, 1H), 4.35 (m, 1H), 3.70 (m, 1H),
3.40 (m, 2H), 3.16-2.95 (m, 7H), 2.65 (m, 2H), 2.5 (m, 1H), 2.32
(m, 3H), 1.70 (m, 4H), 1.45 (m, 2H), 1.25 (2d, 4H), 0.95 (m, 3H),
0.85 (m, 7H), 0.7 (m, 3H); (Mt H)* = 589.3. Anal. (GaHaeF2N4O4
TFA-1.5H,0) C, H, N.
(1S,2R)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(1-isobutylcar-
bamoyl-1-methyl-ethylamino)-propyl]-5-methyl-N',N'-dipropy!-
isophthalamide (3d). Compound3d was prepared according to

mg, 0.67 mmol). The resulting suspension was concentrated undefie same procedure described for compo@ed*H NMR (300
reduced pressure, and after standing at room temperature for 3 days\iHz, cDCl) o 7.45-7.2 (m, 2H), 7.15 (s, 1H), 6.80 (m, 2H),

the mixture was purified by flash chromatography- &% MeOH/
CH,Cl,) to give a white foam as product (190 mg, 64%j NMR
(300 MHz, CDC}) 6 6.75 (m, 2H), 6.65 (m, 1H), 4.45 (d, 1H),
3.75 (m, 1H), 3.55 (m, 1H), 3:22.9 (m, 4H), 2.95-2.60 (m, 3H),
1.75 (m, 1H), 1.2-1.3 (m, 12H), 0.9 (d, 3H); (Mt H)* = 444.2.
(1S,2R)-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(3-iodobenzyl-
amino)propyl]-carbamic Acid tert-Butyl Ester (5b). Compound
5b was prepared in 70% yield frosand 3-iodobenzylamine using
the procedure detailed above fea. 'H NMR (300 MHz, CDC})
0 7.68 (s, 1H), 7.60 (dJ = 8.2 Hz, 1H), 7.25 (s, 2H), 6.75 (dd,
= 8.0, 2.3 Hz, 2H), 6.65 (tt) = 9.0, 2.2 Hz, 1H), 3.65 (m, 3H),
3.45 (m, 1H), 2.95 (ddJ = 12.0, 5.0 Hz, 2H), 2.72.8 (m, 3H),
1.38 (s, 9H); (M+ H)* = 533.1. Anal. (G;H27F.INO3) C, H, N.
(1S,2R)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(S)-(1-isobu-
tylcarbamoyl-ethylamino)-propyl]- N',N'-dipropyl-isophthal-
amide (2). Compound2 was prepared according to the same
procedure described for compourdt starting from the threo
epoxide?°a H NMR (300 MHz, CDC}) 6 7.7 m (1H), 7.46-7.20
(m, 3H), 6.80 (m, 2H), 6.60 (m, 1H), 4.35 (m, 1H), 3.75 (m, 1H),
3.40 (m, 2H), 3.25 (m, 1H), 3:22.95 (m, 6H), 2.75 (m, 2H), 2.55
(m, 1H), 1.70 (m, 4H), 1.50 (m, 2H), 1.30 (m, 4H), 0.95 (m, 3H),
0.85 (m, 7H), 0.7 (m, 3H); (M H)* = 575.4. Anal. (GiH44F2N4Oy
TFA-2H,0) C, H, N.
(1S,29)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(S)-(1-isobu-
tylcarbamoyl-ethylamino)-propyl]- N',N’-dipropyl-isophthal-
amide (3a). Compound3a was prepared according to the same
procedure described for compoudd 'H NMR (300 MHz, CDC})
0 7.70 (m, 1H), 7.4 (m, 1H), 7.1 (m, 2H), 6.8 (m, 2H), 6.65 (m,
1H), 4.35 (m, 1H), 3.70 (m, 1H), 3.45 (m, 2H), 3:22.95 (m,
6H), 2.65 (m, 2H), 2.45 (m, 1H), 1.70 (m, 2H), 1.50 (m, 1H), 1.25
(2d,J = 7 Hz, 4H), 0.95 (t, 3H), 0.90 (m, 7H), 0.7 (m, 3H); (M
H)*™ = 575.6. Anal. (GiH44F2N4O4 TFA-H,0) C, H, N.
(1S,2R)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(R)-(1-isobu-
tylcarbamoyl-ethylamino)-propyl]- N',N’-dipropyl-isophthal-
amide (3b). Compound3b was prepared according to the same
procedure described for compoudd 'H NMR (300 MHz, CDC})
0 7.80 (m, 1H), 7.7 (m, 1H), 7.3 (m, 2H), 6.8 (m, 2H), 6.58 (m,
1H), 4.30 (m, 1H), 3.70 (m, 1H), 3.40 (m, 2H), 3:22.80 (m,
6H), 2.70 (m, 2H), 2.60 (m, 1H), 1.70 (m, 2H), 1.50 (m, 1H), 1.25
(2d,J = 7 Hz, 4H), 0.95 (t, 3H), 0.90 (m, 7H), 0.7 (m, 3H); (M
H)* = 575.4. Anal. (GiH44F2N4O4 TFA-H,0) C, H, N.

6.65 (m, 1H), 4.35 (m, 1H), 3.70 (m, 1H), 3.40 (m, 2H), 3-10
2.80 (m, 7H), 2.60 (m, 2H), 2.5 (m, 1H), 2.30 (m, 3H), 1.70 (m,
4H), 1.45 (m, 2H), 1.30 (m, 4H), 0.95 (m, 3H), 0.85 (m, 7H), 0.7
(m, 3H), (M + H)Jr = 603.6. Anal. (G3H43F2N404'TFA'O.5HzO)
C, H, N.
(1S,2R)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(benzylamino)-
propyl]-5-methyl-N',N'-dipropylisophthalamide (6a). Compound
6a was prepared fromdb using the two-step procedure described
below for 6¢. The white foam obtained was dissolved in dichlo-
romethane and treated with HCI{EX After stirring overnight, the
precipitate was collected by filtration and driétl. NMR (CDCly)
0 7.55-7.40 (m, 5H), 7.33 (s, 2H), 6.80 (dd~= 8.2, 2.3 Hz, 2H),
6.62 (tt,J = 9.0, 2.2 Hz, 1H), 4.364.10 (m, 3H), 4.06-3.80 (m,
1H), 3.47 (tJ = 7.7 Hz, 2H), 3.46-3.20 (m, 1H), 3.26-3.00 (m,
4H), 2.82 (dd,J = 14.4, 11.7 Hz, 1H), 2.41 (s, 3H), 1.80.60
(m, 2H), 1.606-1.40 (m, 2H), 1.00 (t) = 7.4 Hz, 3H), 0.69 (tJ =
7.4 Hz, 3H); (M+ H)™ = 552.3. Anal. (GH3gF2N305-2H,0-HCI)
C, H, N.
(1S,2R)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(3-iodobenzyl-
amino)-propyl]-5-methyl -N',N'-dipropylisophthalamide (6b).
Compoundsb was prepared frorBb using the two-step procedure
described below foéc. The white foam obtained was dissolved in
dichloromethane and treated with trifluoroacetic acid. After stirring
overnight, the precipitate was collected by filtration and dri¢d.
NMR (CDClg) 6 7.80 (s, 1H), 7.75 (dJ = 8.2 Hz, 1H), 7.50 (s,
2H), 7.40 (dJ = 8.2 Hz, 1H), 7.15 (m, 2H), 6.80 (dd,= 8.2, 2.3
Hz, 2H), 6.60 (tt,J = 9.0, 2.2 Hz, 1H), 4.15 (m, 2H), 3.95 (m,
1H), 3.75 (m, 1H), 3.563.35 (m, 2H), 3.10 (m, 3H), 2.852.60
(m, 3H), 2.32 (s, 3H), 1.70 (m, 2H), 1.45 (m, 2H), 0.98)& 7.0
Hz, 3H), 0.71 (t,J = 7.1 Hz, 3H); (M + H)™ = 678.2. Anal.
(C32H38F2|N302'TFA) C, H, N.
(1S,2R)-N-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(3-methoxy-
benzylamino)-propyl]-5-methyl-N',N'-dipropylisophthalamide (6c).
(1S2R)-[1-(3,5-Difluorobenzyl)-2-hydroxy-3-(3-methoxybenzyl-
amino)propyl]-carbamic acitért-butyl ester, prepared as compound
5b (255 mg, 0.59 mmol), was dissolved in 2 mL of 50%
trifluoroacetic acid in dichloromethane at rt. After 1 h, the reaction

mixture was concentrated in vacuo. The crude amine salt was used

without further purification. The crude amine trifluoroacetate salt
was dissolved in dry DMF (3 mL) and cooled t6O. Triethylamine
(0.5 mL, 3.6 mmol) and 5-methWEN-dipropyl-isophthalamic acid
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(258 mg, 0.59 mmol) were added, followed by hydroxybenzotri- Supporting Information Available: Combustion analysis data
azole (HOBt, 157 mg, 1.16 mmol) and 1-(3-dimethylaminopropyl)- of final compounds. This material is available free of charge via
3-ethylcarbodiimide hydrochloride (EDC, 230 mg, 1.2 mmol). This the Internet at http:/pubs.acs.org.
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