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Structure-based design and synthesis of a number of potent and selective memapsin 2 inhibitors are described.
These inhibitors were designed based upon the X-ray structure of memapsin 2-bound irdhithiedr
incorporates methylsulfonyl alanine as theliand and a substituted pyrazole as thdigand. Of particular
importance, we examined the ability of the substituted isophthalic acid amide derivative to mimic the key
interactions in the §-S; regions of the enzyme active sites3sbound memapsin 2. We investigated various
substituted phenylethyd-methylbenzyl, and oxazolylmethyl groups as thdigands. A number of inhibitors
exhibited very potent inhibitory activity against mempasin 2 and good selectivity against memapsin 1. Inhibitor
5d has shown low nanomolar enzyme inhibitory poteni€y=€ 1.1 nM) and very good cellular inhibitory
activity (ICso = 39 nM). Furthermore, in a preliminary study, inhibitéd has shown 30% reduction of
Ap4o production in transgenic mice after a single intraperitoneal administration (8 mg/kg). A ptotein
ligand X-ray crystal structure did-bound memapsin 2 provided vital molecular insight that can serve as
an important guide to further design of novel inhibitors.

Introduction cellular protein catabolisrt. Therefore, development of selec-

The deposition of amyloig-peptide (43) in the brain is one tivity against thesg othe.r gspartyl proteases may bg important
of the major events in the pathogenesis of Alzheimer’s diseaseoIue to the potential toxwlty._We have recently des_|gne_d a_m_d
(AD).12 AB is formed by an initial cleavage of the membrane- developec_i very potent and highly selectlvg memapsin 2 inhibi-
anchoreds-amyloid precursor protein (APP) by two proteases tors thaF incorporate methylsulfonyl qlanlne as thdigand
known asp- andy-secretases-Secretase (BACE-1, memapsin along with pyrazole_- a_nql oxazole-derived _h(_aterocycles as the
2) cleaves APP first in its luminal domain to form a membrane- P3-ligands. These inhibitors3(and 4) exhibited enhanced
bound C-terminal fragment of APP. This cleavage followed by POtency against memapsin 2 and excellent selectivity over
hydrolysis byy-secretase thus generates the-4@ residue /8 memapsin 1 and cathepsin '®.The protein-ligand X-ray
peptides’ Since B-secretase catalyzes the first step if A structure of thg pyrazole-bearlng.|nh|b|t8)pr0\./|deq |mport.ant.
production, it has become an attractive therapeutic target for Molecular insight into the specific cooperative ligand-binding
Alzheimer’s diseasé. site interactions for selectivity desighThe inhibitor3-bound

On the basis of preliminary substrate specificity and kinetic Meémapsin 2 X-ray structure indicated a number of important
information, we designed a number of potent peptidomemetic Interactions in the S2 and S3 sites. ThesHlfone oxygens
inhibitors incorporating a nonhydrolyzable Leu-Ala-based hy- @Ppear to interact with a tightly bound water molecule as well
droxyethylene dipeptide isostet€.One of these inhibitors, @S involve in hydrogen bond with Arg-235 in the Site. Also,
OM99-2 (1), exhibited aK; value of 1.6 nM against memapsin  ©ne of the B-pyrazole nitrogens is within hydrogen-bonding
2.7 The X-ray crystal structure d-bound memapsin 2 provided o!lstance to Thr-232,.and the dimethyl groups on the. pyrazole
important molecular insight into the ligand binding interactions 'ing appear to effectively fill the Spocket. In our continuing
in the active sité.Our structure-based modifications led to the ~€fforts toward development of novel memapsin 2 inhibitors, we
discovery of potent memapsin 2 inhibitors with reduced NOW have |nv§st|gated Fhe sunab!llty of .substltut.ed isophthala-
molecular weigh?. However, these inhibitors lacked important Mide-based ligands to interact with various residues at the S2
selectivity against other aspartyl proteases. For example, inhibi-and S3 regions of the enzyme active site. A number of reports
tor 2 showedK; values of 1.6 nM and 1.2 nM against human incorporating isopthalamide-based-IRgand in memapsin 2
memapsin 2 and memapsin 1’ respecti\}én]he Se|ectivity of inhibitor design have appeared in Iiteratl]ﬁﬂecently, Coburn
memapsin 2 inhibitors over other human aspartic proteases isand co-workers incorporated a-sulfonyl derivative at the
expected to be important, particularly against memapsin 1 and3-position of the isopthalamide ring to interact with residues in
cathepsin D. Memapsin 1 has specificity similarity to memapsin the S pocket*42Herein, we report the results of our preliminary
21land it is presumed to have important physiological functions. studies regarding the design and synthesis of a series of potent
Cathepsin D is abundant in cells and plays an important role in memapsin 2 inhibitors that incorporate substituted isopthala-

mides as PP ligands in combination with the Leu-Ala

*To whom correspondence should be addressed. Phone: (765)-494-hydroxyethylene dipeptide isostere. A number of inhibitors have

53%3; fax: (765)-496-1612; e-mail:akghosh@purdue.edu. shown excellent memapsin 2 inhibitory potency. One of these
iigﬁg#:ggg"l’ﬁgs"y- inhibitors 5d has shown good selectivity over memapsin 1 and
8 Oklahoma Medical Research Foundation. cathepsin D as well as good cellular inhibitory activity of
U University of Oklahoma Health Science Center. memapsin 2 in Chinese hamster ovary cells. Furthermore, the
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Figure 1. Structure of inhibitorsl—4.

Scheme 1.General Synthetic Route to Inhibitors
0.0

\\ u

Y©\m OHMeHﬁ

0 0

\‘ u

Y@m piashe

protein—ligand X-ray structure of this inhibitor provided
important molecular insight into ligand-binding site interactions
for further design.

Chemistry. Our general strategy for the synthesis of inhibitors
containing the Leu-Ala hydroxyethylene isostere and isoph-
thalamide derivatives is outlined in Scheme 1. Various inhibitors
can be synthesized by coupling isophthalic acid derivatéses
and the amine derived from BOC-derivative Amine 7 is
obtained by coupling of Leu-Ala aci@l and valine derivative

Ghosh et al.

Scheme 2.Synthesis of Isophthalamide Ligandgat-g)
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9. The requisite synthesis of isophthalamide derivatives from
commercially available dimethyl 5-aminoisophthalat® is
shown in Scheme 2. Mesylation of amib@with mesyl chloride

in pyridine followed by alkylation of the resulting mesylate using
sodium hydride and methyl iodide, as reported by Stachel and
co-workerst* provided the correspondingrmethylsulfonamide
derivative. Selective hydrolysis of the bis-ester with aqueous
sodium hydroxide afforded mono-carboxylic aditi Coupling

of acid 11 with various amines12—18) using EDC/HOBT in

the presence dfPr,NEt afforded the respective amide deriva-
tives in moderate to good yield (4®5%). Saponification of
the resulting ester provided the required isophthalic acid
derivatives6a—g in good yields.

Amines 12 and 14—17 were obtained from commercial
sources and amine$3 and 18 were prepared as shown in
Scheme 3. Reduction of the knoWroxazole esterl9 with
excess of Dibal-H in ChCl, at —78 °C afforded the corre-
sponding alcohol. Azidation of the resulting alcohol with
diphenylphosphoryl azide in the presence of DBU provided the
corresponding azide. Reduction of azide with triphenyl phos-
phine in THF afforded amind3. The synthesis of racemic
aminel8was also carried out from the same oxazole ek®er
As shown, selectivereduction of est#® with 1.2 equiv of
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Scheme 4. Synthesis of Inhibitor$a—g Table 1. Structure and Inhibitory Potency of Inhibitors
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Dibal-H afforded the corresponding aldehyde. Reaction of the 8. N Ve I ) 5¢g 27
resulting aldehyde with methyl magnesium bromide in THF ° K HN™ "0
furnished racemic alcoh@0. This alcohol was then converted A

to aminel8 by azidation followed by reduction as described

for compoundl13. examined the ability of an unsubstituted isophthalimide deriva-
The general synthesis of inhibitors containing the Leu-Ala tive to function as the Pligand with a Leu-Ala isostere. As

hydroxyethylene isostere and isophthalamide derivatives is shown, incorporation of propyl isophthalamide as the d&hd

shown in Scheme 4. Coupling of previously descrilfeldeu- Ps-ligands in place of RPmethylsulfonyl alanine and 3P
Ala isostereB with valine derivatived using EDC and HOBt in oxazolylmethyl ligands provided inhibitd?2 with a K; value
the presence dfPr,NEt afforded amide derivativé. Removal of 788 nM. This inhibitor is considerably less potent than
of the BOC group by exposure Gfto trifluoroacetic acid in inhibitors with amino acid-derived ligands described previofly.

CHCI, at room temperature provided the corresponding amine In an effort to interact with the residues in the-Ste, we
derivative. Reaction of the resulting amine with various acids examined the potential of thémethylsulfonamide functionality
6a—g provided the respective coupling product. Removal of on the B-isophthalamide ligand. The corresponding inhibitor
the TBS-group with tetrabutylammonium fluoride in THF 5aexhibited a significant improvement in memapsin 2 inhibitory
furnished inhibitors5a—g in good yields. Inhibitor22 was potency compared t82. This is consistent with our energy-
prepared by analogous procedure usiderived amine and  minimized model structure of inhibito# and a prototype
the propyl amide of isophthalic ackl (Scheme 5). The known inhibitor 5b where B-methylsulfonyl alanine is replaced with
p-secretase inhibitor24 was prepared from commercially —aN-methylsulfonyl-substituted isophthalimide-Ryand, and B
available BOC-oxiran@3 as described in the literatuté? oxazolyl urethane is replaced with an oxazolylmethyl amide as
shown in Figure 2. The model of inhibitdrwas created based
upon the crystal structure of inhibit@-bound memapsin 2
Structure and inhibitory potency of various inhibitors against reported by us recenth?. Compound5b exhibited aK; value
recombinant memapsin 2 are shown in Table 1. We initially of 1.8 nM, a 28-fold potency enhancement over propylamide

Results and Discussion
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Figure 2. Inhibitors 4 (red) and5b (green) modeled into the active site of memapsin 2. Inhibitor méaehs created based upon X-ray structure
of 3-bound memapsin 2.

derivative5a. The molecular model in Figure 2 suggests that  In a preliminary investigation, we have also examinedithe
the N-methylsulfonamide derivative iBb may interact with vivo inhibitory effect on brain &-production in transgenic mice

active site residues similar to the-Bulfone of inhibitor4. In by inhibitor 5d. Intraperitoneal administration of inhibit&d
addition, the model suggests an additional interaction which may to Tg2576 micé? effected a 30% reduction of/Ao production
contribute to the increased potency of composibd The R- at 4 h after a single administration at 8 mg/kg (Figure 3). The

dimethyloxazole irbb appears to effectively fill in the hydro-  inhibition of memapsin 2 activitin ivo was significant relative
phobic pocket in the $Ssubsite. On the basis of this speculation, 10 the vehicle-treated control animals£ 0.001) and relative
we explored the suitability of other hydrophobic groups gs P t0 the baseline 4o levels for the treated grougp (= 0.01).
ligands. As can be seen, inhibitdc containing a Rbenzyl The exhibition of A8 inhibition & 4 h after a single injection
amide is significantly less potent thai. Incorporation of an  Of 5d follows the established o inhibition profile by the
a-methylbenzyl amide R-configuration) resulted in a very ~ Prototypic conjugated pseudopeptide inhibitor OMO03sDR
potent memapsin 2 inhibitoBd. This inhibitor exhibited a ~ designed in our laboratorié8.Since AG production in this
memapsin 2; of 1.1 nM, a 120-fold improvement over the Mouse model is brain specific at the age used in the udy
benzylamide derivativéc. The inhibitor with S-configuration and the efflux of 48 from brain to plasma occurs rapidi,
(56), however, proved to be significantly less potent, thus there is @ good possibility that the observed plasnyaoA
indicating a strong stereochemical preference at this position. "€duction is mainly due to an inhibition of/Ao production in
This is consistent with the observation reported by Stachel andthe brain. H°W¢Ve“ further SFUd'eS.W'” be nee_ded to ven_fy the
co-workers in their studies with hydroxyethylamine isosféfe. pharmacokinetic aspects bfl including the brain penetration.

Also, the polaro-hydroxymethyl substituent witB-configura- ~ Inorder to obtain molecular insight into the enzymuehibitor
tion (inhibitor 5f) was not very effective. Since the-methyl interactions of inhibitobd, we determined the crystal structure

group of the Rligand in inhibitor5d is preferred by the § of inhibitor-bound memapsin 2 at 2.5 A resolution. A stereoview

subsite of memapsin 2, we decided to incorporatecamethy! of 5d_-t_)ound memapsin 2 structure is shown in_ Figure 4. The
group in the R-oxazolylmethyl derivative of inhibitoBb. For trans_ltlon-state hydroxyl group of the Leu-Ala |s_ostere forms
preliminary evaluation, we prepared inhibiteg as a diaster- two t|ght. hydr'ogen bon.ds (2.'4 anq 2.7 A bond distances) with
eomeric mixture (1:1) at the sistereocenter, and we have both active site aspart|c_aC|d res_ldues (As_p32 a_nd Asp228).
determined the inhibitory potency with this mixture of diaster- The Rs,-phen_yl fing occupies a unique position .Wh'Ch spags S
eomers. While still a potent inhibitork( = 27 nM), this and § subsites and causes a significant positional shift of a

compound displayed reduced potency compared to unsubstitute rotein loop containing residues from 8 to 13 (the 10's 135p)
inhibitor 5b. However, actual contribution of individual dia- ocated in the §S, pocket. This conformational change to

. accommodate the bound inhibitor identifies a flexible part of

stereomers has not been determined. the active site cleft which can be further exploited for ligand
We then evaluated the potencies of selected inhibitors againstgesign. This binding pocket consists of residues 14, 229~

recombinant memapsin 1 and human cathepsin D. Furthermore 232 307, and 335 which make direct contact with th@Renyl
we determined the cellular memapsin 2 inhibitory potency of ring group.
these compounds in Chinese hamster ovary églifie results The R-sulfonamide functionality fits well into the;$ocket
are shown in Table 2. Inhibitdsa showed a modest reduction  and makes extensive interactions with memapsin 2. One of the
of potency against memapsin 1 and cathepsin D. Compoundgyjifone oxygen atoms is within hydrogen-bonding distance with
5b, however, is a very potent and selective memapsin 2 inhibitor. the Asn233 amide nitrogen and the Ser325 hydroxyl oxygen
Itis over 308-fold selective against memapsin 1 and over 136- (hoth at 3.0 A bond distance). The same sulfone oxygen also
fold selective against cathepsin D. Its cellularsd@alue is makes ionic interactions with the guanidine side chain of
similar to inhibitor4.1° Inhibitor 5d is the most potent memapsin Arg235. This side chain appeared to be quite flexible and
2 inhibitor in this series. It exhibited a modest selectivity against adopted a different conformation than our previously reported
memapsin 1 (28-fold) and cathepsin D (37-fold). Of particular structured: 2° The other sulfonamide oxygen makes hydrogen
note, 5d displayed excellent cellular inhibition of memapsin 2 bonds to Thr232 and Asn233 main chain nitrogen atoms (3.2
(39 nM). In comparison, an in-house prepared inhibRdt and 2.8 A bond distances, respectively). Significant Van der
with a hydroxyethylamine isostere showed little to no selectivity Waal interactions with the nonpolar atoms of Thr231, 232,
against memapsin 1 and cathespid’Drhis inhibitor is also Asn233, and Arg235 are also evident. TheiBopropyl group
less potent in our cellular asséfy. makes Van der Waal contacts with the flap residues Pro70,
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Table 2. Inhibitory and Cellular Potency of Inhibitors

compd M2(nM) M1°(nM) CD°¢(nM) M1/M2 CD/M2  ICso(uM)
ba 525+7.4 340+37 483+96 6.5 9.2 3.6t 3.2
5b 1.8+ 1.1 556+16 245+ 17 308 136 1.8£0.34
5c 136+8.5 523+302 nd 3.8 - 5.6t 1.85
5d 1.1+ 0.37 31+10.7 41+12.4 28 37 0.03%0.013
5f 438+52 397+ 123 633+ 116 1 1.4 19Gt 309
50 27+1.8 408+97 490+ 103 15 18 10.3 5.7
24 233123 240+ 47 448+ 368 1 2 0.078t 0.009

aM2: Memapsin-2/BACE-1° M1: Memapsin-1/BACE-2¢CD: Cathe-
psin D.

14
1.2 1
1.0 4
0.8
0.6 1
0.4
0.2
0.0

Relative Plasma A 40

5d

Control

Figure 3. Inhibitor 5d reduces £, production following a single
intraperitoneal administration at 8 mg/kg. Plasmafassessed at 4 h
postinjection was expressed relative to baseline levels of individual
mice and was significantly lower than the vehicle-treated control group
(p = 0.001).

Thr72, and Arg128. It appears that the isopropyl/flap interactions
facilitate two directional hydrogen bonds with thg-Barbonyl

to Tyr198 hydroxyl group and thesPNH to carbonyl of Pro70.
The protein/ligand interactions af,APy;, and B are very similar

to protein-ligand structures reported by us previous#):2

Conclusion

In conclusion, our structure-based design strategies led to

design of novel memapsin 2 inhibitors incorporating various
substituted isophthalamides as#P; ligands in inhibitors with
a hydroxyethylene dipeptide isostere. The inhibitors were
designed to interact with various residues at the &d -
sites of the memapsin 2 active site. Of particular interest, we

Journal of Medicinal Chemistry, 2007, Vol. 50, No.24D3

and benzophenone; dichloromethane, pyridine, triethylamine, and
diisopropylethylamine, distilled from CaHAll other solvents were
HPLC grade. Column chromatography was performed with What-
man 240-400 mesh silica gel under low pressure of B psi.

TLC was carried out with E. Merck silica gel 60-F-254 platés.
and3C NMR spectra were recorded on Varian Mercury 300 and
Bruker Avance 400 and 500 spectrometers. Infrared spectra were
recorded on a Mattson Genesis Il FTIR instrument. Optical rotations
were measured using a Perkin-Elmer 341 polarimeter.

Leu-Ala Derivative 7. The dipeptide isoster&’ (209 mg, 0.5
mmol) and the amin®° (82 mg, 0.52 mmol) were dissolved in
CH,Cl, (5 mL). To this solution EDC (115 mg, 0.6 mmol) and
HOBT (81 mg, 0.6 mmol) followed by diisopropylethylamine (0.5
mL) were successively added and stirred overnight at room
temperature. After this period, water was added and extracted with
ethyl acetate. The combined organic layers were washed with
aqueous NaHCgand brine and dried over anhydrous,88&;. The
solvents were evaporated under reduced pressure and purified by
silica gel flash column chromatography (30% EtOAc in hexanes)
to provide7 in 94% yield (0.26 g) as a white soli#HH NMR (300
MHz, CDCk): 6 0.04 (3H, s), 0.05 (3H, s), 0.88.96 (21H, m),
1.07~1.22 (10H, m), 1.3%+1.50 (11H, m), 1.541.62 (1H, m),
1.71-1.80 (1H, m), 1.99-2.06 (1H, m), 2.472.54 (1H, m), 3.66-

3.72 (2H, m), 3.99-4.09 (2H, m), 4.49 (1H, br d = 9.9 Hz),
6.17 (1H, br dJ = 7.5 Hz), 6.33 (1H, br d = 8.9 Hz).13C NMR
(75 MHz, CDCE): ¢ 176.4, 170.2, 156.2, 79.2, 72.0, 59.0, 50.1,
42.0,41.2,38.3,37.24,30.7, 28.5, 25.9, 24.9, 23.1, 22.7, 22.5, 22.2,
19.3, 18.7, 18.1, 16.6;4.0, —4.4.
3-Methoxycarbonyl-5-(N-methylmethan-5-ylsulfonamido)-
benzoic Acid 11.To a stirred solution of dimethyl 5-aminoisoph-
thalate (2g, 10 mmol) in C}Cl, (30 mL) at 0°C was added
pyridine (2.4 mL, 30 mmol) followed by methanesulfonyl chloride
(0.9 mL, 11 mmol). The resulting solution was allowed to warm
to 23 °C and stirred for 14 h. The solvent was removed under
reduced pressure. Ethyl acetate was added to the residue which
resulted in the formation of a precipitate. The precipitate was filtered
and washed with hexane to give the corresponding sulfonamide as
an amorphous solid (2.7 g, 95%).

To a stirred suspension of NaH (0.4 g, 10 mmol, 60% oil
dispersion) in DMF (10 mL) at 23C, the above sulfonamide (1.4
g, 5 mmol) followed by methyl iodide (0.6 mL, 10 mmol) was
added. The reaction mixture was stirred at23for 5 h. After this
period, the reaction was carefully quenched with water, and the

examined the structural requirements for selectivity over other aqueous layer was extracted with ethyl acetate)(Ihe combined

aspartyl proteases and improvement of cellular inhibitory
potency. Inhibitor 5b exhibited excellent potency against

memapsin 2 and selectivity over memapsin 1 and Cathepsin D.

However, its cellular memapsin 2 inhibitory potency was not
improved. Inhibitor5d, on the other hand showed very good
enzyme inhibitory activity as well as cellular inhibitory potency
in Chinese hamster ovary cells (46-fold improvement Glgr
Intraperitoneal administration of inhibitdd to Tg2576 mice
resulted in a 30% reduction of#o production &4 h after a
single dose of 8 mg/kg. An inhibitor-bound X-ray crystal
structure of5d-bound memapsin 2 (2.5 A) indicated extensive
critical interactions in the enzyme active site. Particularly notable
are the interactions with the:Bulfonamide functionality at the
S,-region of memapsin 2 and an interesting conformational
change in the 10’s loop upon inhibitor binding to accommodate
the R-phenyl ring. This molecular insight will be utilized to

organic layer was washed with brine, dried over anhydrous Na
O,, and concentrated under reduced pressure to provide the
corresponding methyl sulfonamide (1.4 g, 91%).

To a stirred solution of above diester (1.4 g, 4.5 mmol) in a
mixture (1:1:1) of THF, MeOH, and water (15 mL) at’C, solid
NaOH (180 mg, 4.5 mmol) was added and the mixture was stirred
for 14 h at 23°C. After this period, the solvent was evaporated
and saturated NaHG@10 mL) was added. The aqueous layer was
extracted with toluene (2) to remove unreacted diester. Aqueous
layer was then acidified wit1 N HCI to pH 3 and extracted with
EtOAc (3x). The combined organic layer was dried over anhydrous
Na,SQO, and concentrated under reduced pressure to provide mono
acid11 as an amorphous solid (1.1 g, 82%). NMR (500 MHz,
CD;OD): 0 2.97 (s, 3H), 3.42 (s, 3H), 3.99 (s, 3H), 8:28.31
(m, 2H), 8.578.59 (m, 1H).

2,5-Dimethyloxazol-4-ylmethanamine 13To a stirred solution
of (2,5-dimethyloxazol-4-yl)methanol (127 mg, 1.0 mmol) in
toluene (5 mL) were added DPPA (246, 1.0 mmol) and DBU

design more potent and selective inhibitors. Further design and(1804L, 1.2 mmol) at 0°C. The reaction mixture was warmed to
synthesis of inhibitors based upon the current molecular insight room temperature and stirred. After 17 h, the reaction mixture was

are in progress.

Experimental Section

General. All moisture sensitive reactions were carried out under

quenched with 10% aqueous dil HCI and extracted with EtOAc.
The combined layers were washed with brine, dried over anhydrous
NaSQ,, and concentrated under reduced pressure. The crude
product thus obtained was purified by silica gel flash column
chromatography (3% MeOH/CHgJlto give the corresponding azide

nitrogen or argon atmosphere. Anhydrous solvents were obtainedin 77% yield (117.5 mg)!H NMR (300 MHz, CDC}): ¢ 2.25

as follows: THF, diethyl ether, and benzene, distilled from sodium

(3H, s), 2.37 (3H, s), 4.12 (2H, s).
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The above azide (117 mg, 0.7 mmol) was taken up in THF, and to remove organic impurities. The aqueous layer was cooled to 0
PPh (183.6 mg, 0.7 mmol) was added. The reaction mixture was °C, acidified withh 1 N HCI, extracted with EtOAc, and dried over

stirred at room temperature for 7 h. Then, a few drops of wate
were added and refluxed at 8& for overnight. Evaporation of
solvent followed by flash column chromatography over silica gel
(10-15% MeOH/CHC} and 2% E$N) afforded aminel3 as a
yellow liquid (52 mg, 41%) after two stepdd NMR (300 MHz,
CDCly): 6 2.13 (3H, s), 2.27 (3H, s), 2.54 (2H, br), 3.54 (2H, s).
13C NMR (75 MHz, CDC}): ¢ 159.5, 143.2, 134.6, 36.9, 13.9,
10.0.

2,5-Dimethyloxazol-4-yl-1-ethanamide 18To a stirred solution
of ethyl 2,5-dimethyloxazole-4-carboxylate (350 mg, 2 mmol) in
CH,CI; (5 mL) at —78 °C was was added DIBAL-H (3 mL, 4.5
mmol, 1.5 M soln in toluene). The mixture was stirred for 5 min

r anhydrous Nz50O,. The solvent was evaporated and dried under
reduced pressure to give pure a2ias a white solid in 69% yield
(105 mg).*H NMR (CD3OD, 300 MHz): 6 0.9 (t,J = 6.5 Hz,
3H), 1.58 (q,J = 6.5 Hz, 2H), 3.3 (m, 2H), 7.5 ( = 8.4 Hz,
1H), 7.93 (dJ =8 Hz, 1H), 8.1 (dJ = 8 Hz, 1H), 8.4 (s, 1H), 8.6
(bs, 1H). MS-CI (n/2: [M + H]* 208.15.

3-(N-Methylmethan-5-ylsulfonamido)-5-(propylcarbomoyl)-
benzoic Acid 6a.To a solution of the mono acidll (143.5 mg,
0.5 mmol) in DMF/CHCI, (1:3 mL), EDC (114.6 mg, 0.6 mmol)
and HOBT (81 mg, 0.6 mmol) were added followed by
propylamine 12) (82 uL, 1 mmol) and diisopropylethylamine (0.5
mL). The reaction mixture was stirred at room temperature for 13

at—78°C, and the reaction was quenched with saturated aqueousy, ‘After this time, water was poured into reaction mixture, and the
potassium sodium tartrate solution. The solution was diluted with ixture was extracted with EtOAc and dried over anhydrous Na

CH,CI, and vigorously stirred at 23C for 30 min. The aqueous
layer was extracted with Gi€l, (2x). The combined layers were
dried on anhydrous N&O,. Evaporation of solvent under reduced

SOy. The solvent was evaporated under reduced pressure, and
purification by silica gel flash column chromatography yielded the
n-propylamide derivative which further underwent hydrolysis with

pressure provided the corresponding aldehyde as a colorless liquid; N NaOH in THE/MeOH to provide the aciéain 71% yield as
(200 mg). This aldehyde was used for the next step without further  \hite solid 2H NMR (300 MHz, CDC} + CDs;OD): 0.88 (3H,

purification.

To a stirred solution of the above aldehyde in THF (5 mL) at
—78°C was added methylmagnesium bromide (g£01.9 mmol,

3 M soln in ether). The reaction mixture was warmed to°€3
over a period of 3 h. The reaction was quenched with saturate
aqueous NECI and was extracted with EtOAc 3. The combined
organic layers were dried on anhydrous,8@,. Evaporation of
solvent under reduced pressure gave secondary al@that a
colorless liquid (143 mg).

To a stirred solution of above alcohol and diphenyl phosphory!
azide (260QuL, 1.2 mmol) in toluene (3 mL) at OC was added
DBU (180uL, 1.2 mmol). The reaction was warmed to Z3 and
stirred for 17 h. After this time, the reaction mixture was quenche
with 10% aqueous HCI and extracted with EtOAcx({3 The

t,J= 7.5 Hz), 1.55 (2H, m), 2.83 (3H, s), 3.27 (3H, s), 3.30 (2H,

m), 7.82 (1H, s), 7.91 (1H, s), 8.05 (1H, m), 8.27 (1H 1&% NMR

(75 MHz, CDCE + CD3;0D): 6 166.9, 141.3, 135.5, 129.8, 128.1,

d 127.0, 41.8, 37.7, 35.2, 22.4, 11.2.

3-{[(2,5-Dimethyloxazol-4-yl)methyl]carbamoy} -5-(N-meth-

ylmethan-5-ylsulfonamido)benzoic Acid 6bTo a stirred solution

of the mono acidll (172 mg, 0.6 mmol) in DMF/CELCI, (1:5

mL) were added EDC (143.2 mg, 0.75 mmol) and HOBT (101.2

| Mg, 0.75 mmol) followed by (2,5-dimethyloxazol-4-yl)methanamine

(13) (76 mg, 0.6 mmol) and diisopropylethylamine (0.5 mL). The
reaction mixture was stirred at room temperature for 13 h. Then

g Workup similar to that foi6a followed by silica gel flash column

chromatography gave the corresponding amide derivative which

combined organic layer was washed with brine, dried over Was further hydrolyzed in presencé bN NaOH in THF/MeOH
anhydrous NgSO,, and concentrated under reduced pressure. The 0 give the benzoic acifib in 33% yield as a white solidH NMR

crude product thus obtained was purified by silica gel colum
chromatography (3% MeOH/CHg}Ito provide the corresponding
azide (159 mg).

The above azide was dissolved in THF (5 mL) at°Z3 and

o (300 MHz, CDC + CD:OD): 6 2.37 (3H, s), 2.39 (3H, ), 2.84

(3H, s), 3.32 (3H, ), 4.39 (2H, 5), 8.13 (1H, ), 8.18 (1H, m), 8.73
(1H, m).23C NMR (75 MHz, CDC} 4+ CDsOD): & 166.6, 166.0,
159.7, 145.45, 141.70, 135.18, 132.0, 129.9, 128.7, 126.6, 37.1,

PPh (262 mg, 1 mmol) was added. The reaction mixture was stirred 34.7,34.3, 125, 9.0. MS-ESin(2: [M + Na]* 403.96.

at 23°C for 7 h. After this period, a few drops of water were added,
and the reaction mixture was heated at°&5for 12 h. After this

3-(Benzylcarbamoyl)-5-N-methylmethan-5-ylsulfonamido)-
benzoic Acid 6c. The acid 6¢c was prepared by following a

period, the mixture was concentrated and the residue was purifiedprocedure similar to that described above. To the mono Atid

by silica gel chromatography (¥25% MeOH/CHC} and 2%
Et;N) to provide aminel8 as a yellow liquid (57.5 mg, 20%, three
steps).H NMR (500 MHz, CDC}): 6 1.44 (d,J = 6.5 Hz, 3H),
2.20 (s, 3H), 2.32 (s, 3H), 4.13 (4= 6.5 Hz, 2H), 5.69 (br, 2H).

3-Propylcarbamoylbenzoic Acid 21.To a stirring solution of
methyl 3-(propylcarbamoyl)benzoate (167 mg, 0.75 mmol) in THF:
H,0 mixture (1 mL:1 mL) at CC was added solid LiOH (47 mg,
1.1 mmol), and the resulting solution was stirred at€3for 4 h.

(144.8 mg, 0.4 mmol), EDC (96 mg, 0.5 mmol), and HOBT (67.5
mg, 0.5 mmol) in DMF/CHCI, (1:4 mL) at room temperature was
added benzylamineld) (57 L, 0.5 mmol) followed by diisopro-
pylethylamine (0.5 mL). The reaction mixture was stirred at room
temperature for 20 h. Then workup similar to that éer followed

by silica gel flash column chromatography, provided the corre-
sponding amide which was further hydrolyzed by gsinrN NaOH

in presence of THF/MeOH to give the benzoic aéidin 61%

After this period, the reaction mixture was extracted with toluene yield. '"H NMR (300 MHz, CDC} + CDsOD): ¢ 2.84 (3H, s),
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3.08 (3H, s), 4.56 (2H, d) = 5.4 Hz), 7.28 (5H, m), 7.86 (1H, DMF/dichloromethane (1:2 mL) and stirred at room temperature
bs), 7.97 (1H, s), 8.09 (1H, m), 8.32 (1H, m). for 44 h. Then water (5 mL) was added to the reaction mixture
(R)-3-(N-Methylmethan-5-ylsulfonamido)-5-((1-phenylethyl)- and extracted with ethyl acetate {10 mL). The organic layers
carbomoyl)benzoic Acid 6d Acid 6d was prepared by following were dried over Ng&5O, and concentrated under reduced pressure.
a similar procedure to that described for a6l To mono acidll The TBS-protected inhibitor thus obtained was used for the next

(215 mg, 0.75 mmol), EDC (172 mg, 0.9 mmol), and HOBT (122 step.

mg, 0.5 mmol) in DMF/CHCI, (1:5 mL) at room temperature was To the stirred solution of TBS-protected inhibitor in THF (3 mL)
added R)-o-methylbezylamineX5) (100xL, 0.75 mmol) followed was added TBAF (1 M THF, 0.23 mL) at room temperature, and
by diisopropylethylamine (0.5 mL). The reaction mixture was stirred the resulting mixture was stirred overnight. The mixture was
at room temperature for 20 h. Then workup simila6& followed concentrated under reduced pressure and purified by silica gel flash
by silica gel flash column chromatography, provided the corre- column chromatography (4% methanol in chloroform) to give the
sponding amide which was further hydrolyzed by gsinN NaOH inhibitor 5a as a white solid in 61% yield (17.5 mgdH NMR

in presence of THF/MeOH to give the benzoic a6ii (198 mg, (500 MHz, CDC} + CD30OD): 6 0.75 (3H, d,J = 6.5 Hz), 0.79
60%) as a white solidH NMR (500 MHz, CDC} + CD;0OD): ¢ (3H,d,J= 7.0 Hz), 0.90 (6H, dJ = 6.5 Hz), 0.94 (3H, tJ= 7.0
1.56 (3H, dJ= 7.5 Hz), 2.87 (3H, s), 3.32 (3H, s), 5.24 (1H, m), Hz), 1.09-1.11 (9H, m), 1.38 (1H, m), 1.51 (1H, m), 1.59.70
7.19-7.36 (5H, m), 7.97 (1H, m), 8.11 (1H, m), 8.35 (1H, C (5H, m), 1.79-1.85 (1H, m), 2.68 (1H, m), 2.88 (3H, s), 3:33
NMR (75 MHz, CDC} + CDsOD): ¢ 168.6, 166.0, 143.0, 141.3,  3.39 (5H, m), 3.62 (1H, m), 3.90 (1H, d,= 8.5 Hz), 3.97 (1H,
135.3, 134.9, 129.3, 128.3, 127.9, 126.61, 125.64, 49.1, 37.2, 34.6,m), 4.17 (1H, m), 7.96 (2H, s), 8.29 (1H, s). MS-E8&I/): [M +

20.8. Na]* 662.17. HRMS [M + Nal]t calcd for GjHssNsNaO;S
(9)-3-(N-Methylmethylsulfonamido)-5-(1-phenylethylcarbam- 662.3558, found 662.3560.

oyl)benzoic Acid 6e. Acid 6e was prepared by following a Inhibitor 5b. To a stirred solution of Boc-protected hydroxyethyl

procedure similar to that described for aéld. To mono acidll dipeptide isostere7] (41.8 mg, 0.075 mmol) in dichloromethane

(200 mg, 0.35 mmol), EDC (77 mg, 0.4 mmol), and HOBT (54 (1.5 mL) was added TFA (0.5 mL), and the mixture was stirred at
mg, 0.5 mmol) in DMF/CHCI, (1:3 mL) at room temperature was  room temperature. The reaction mixture was stirred for 30 min and

added §-a-methylbezylamine X6) (49 uL, 0.4 mmol) followed then concentrated under reduced pressure to provide the corre-
by diisopropylethylamine (0.5 mL). The reaction mixture was stirred sponding amine.
at room temperature for 20 h. Then workup similar to thatGayr The amine was dissolved in dichloromethane (1 mL), and

followed by silica gel flash column chromatography, provided the diisopropylethyl amine (0.2 mL) was added. The combined mixture
corresponding amide which was further hydrolyzed by using 1 N was added to a stirred solution of a@t (27.2 mg, 0.075 mmol),
NaOH in presence of THF/MeOH to give the benzoic &&¥ds a HOBT (13.5 mg, 0.1 mmol), and EDC (19.2 mg, 0.1 mmol) in
white solid in 45% yield (60 mg)H NMR (500 MHz, C;OD): DMF/dichloromethane (1:2 mL) and stirred at room temperature
1.61 (d,J = 7 Hz, 3H), 2.98 (s, 3H), 3.40 (s, 3H), 5.28 (m, 1H), for 28 h. Then water (5 mL) was added to the reaction mixture
7.27-7.45 (m, 5H), 8.11 (s, 1H), 8.11 (s, 1H), 8.11 (s, 1H). MS- and extracted with ethyl acetate £10 mL). The organic layers

ESI (m/2: [M + Na]t 398.90. were dried over Ng&8O, and concentrated under reduced pressure.
(R)-3-{[2-Hydroxy-1-phenylethyl]carbamoyl}-5-(N-methyl- The crude TBS-protected inhibitor thus obtained was used as such

methan-5-ylsulfonamido)benzoic Acid (6f) Acid 6f was prepared for the next step.

by following a procedure similar to that described for aéid To The stirred solution of TBS-protected inhibitor in THF (3 mL),

mono acidll (115 mg, 0.4 mmol), EDC (96 mg, 0.5 mmol), and TBAF (1 M THF, 0.38 mL) was added at room temperature, and
HOBT (66 mg, 0.5 mmol) in DMF/CECI, (1:4 mL) at room the resulting mixture was stirred overnight. The mixture was
temperature was adde®)¢(2)-phenylglycinol 17) (69 mg, 0.4 concentrated under reduced pressure and purified by column
mmol) followed by diisopropylethylamine (0.5 mL). The reaction chromatography (2% methanol in chloroform) to give the inhibitor
mixture was stirred at room temperature for 20 h. Then workup 5b as a white solid in 28% yield (15 mgjH NMR (500 MHz,
similar to that for 6a, followed by silica gel flash column CDCl): ¢ 0.83 (3H, d,J = 6.5 Hz), 0.87 (3H, dJ = 6.5 Hz),
chromatography, provided the corresponding amide which was 0.93 (3H, d,J = 6.5 Hz), 0.95 (3H, dJ = 6.5 Hz), 1.08 (3H, d,
further hydrolyzed by usm1 N NaOH in presence of THF/MeOH  J = 6.5 Hz), 1.13 (3H, dJ = 6.5 Hz), 1.19 (3H, dJ = 7.0 HZz),
to give the benzoic aci6f. 1.43-1.47 (1H, m), 1.621.72 (3H, m), 1.821.84 (1H, m), 1.96
3{[1-(2,5-Dimethyloxazol-4-yl)ethyl]carbamoy} -5-(N-meth- 2.02 (1H, m), 2.40 (3H, s), 2,45 (3H, s), 2-72.75 (1H, m), 2.86
ylmethan-5-ylsulfonamido)benzoic Acid 6gAcid 6gwas prepared (3H, s), 3.33 (3H, s), 3.76 (1H, m), 3.98.02 (1H, m), 4.16
by following a procedure similar to that described for a6l To 4.19 (2H, m), 4.33 (1H, dd] = 5.0, 15.0 Hz), 4.44 (1H, dd] =
mono acidll (115 mg, 0.4 mmol), EDC (96 mg, 0.5 mmol), and 5.5, 15.0 Hz), 6.60 (1H, b), 6.81 (1H, b), 6.96 (1H, b), 8.02 (2H,
HOBT (66 mg, 0.5 mmol) in DMF/CEKCI, (1:4 mL) at room d,J = 5.5 Hz), 8.09 (1H, b), 8.33 (1H, s). MS-ESh(2: [M +
temperature was added (2,5-dimethyloxazol-4yl)ethananiife (  Na]t 729.15. HRMS [M + Na]" calcd for G4Hs:NgNaGsS
(56 mg, 0.4 mmol) followed by diisopropylethylamine (0.5 mL). 729.3616, found 729.3646.
The reaction mixture was stirred at room temperature for 20 h.  Inhibitor 5¢c. The procedure described for synthesis of inhibitor
Then workup similar to that foba, followed by silica gel flash 5a was used for the synthesis 6€ Accordingly, Boc-protected
column chromatography, provided the corresponding amide which hydroxyethyl dipeptide isosteré (42 mg, 0.075 mmol), HOBT
was further hydrolyzed by usinl N NaOH in presence of THF/ (14 mg, 0.1 mmol), EDC (20 mg, 0.1 mmol), and aéici(27 mg,
MeOH to give the benzoic aciflg as a white solid in 40% (63  0.075) gave the TBS-protected inhibitor. Exposure to TBAF
mg) yield.1H NMR (300 MHz, CDC}): 6 1.61 (3H,d,J=7.5 followed by column chromatography (5% methanol in chloroform)
Hz), 2.43 (3H, s), 2.46 (3H, s), 2.86 (3H, s), 3.37 (3H, s), 5.45 yielded inhibitor5c as a white solid in 64% yield (33 mgH NMR
(1H, m), 8.27 (1H, s), 8.32 (1H, m), 9.10 (1H, m), 9.33 (1H, br). (500 MHz, CDC} + CD3;OD): 6 0.75 (3H, d,J = 6.5 Hz), 0.78
MS-ESI (n/2: [M + Na]" 418.04. (3H,d,J=7.0Hz), 0.91 (6H, dJ = 6.5 Hz), 1.08 (6H, tJ = 6.5
Inhibitor 5a. To a stirred solution of Boc-protected hydroxyethyl Hz), 1.11 (3H, dJ= 7.0 Hz), 1.36-1.41 (1H, m), 1.5+1.57 (1H,
dipeptide isostererf (25 mg, 0.045 mmol) in dichloromethane (1.5 m), 1.60-1.72 (3H, m), 1.86-1.85 (1H, m), 2.72 (1H, m), 2.88
mL) was added TFA (0.5 mL). The reaction mixture was stirred at (3H, s), 3.34 (3H, s), 3.66 (1H, m), 3.93 (2H, m), 4.19 (1H, m),
room temperature for 30 min and then concentrated under reduced4.59 (2H, ABq,v = 17.5 Hz,J = 15 Hz, 20 Hz,), 7.227.33 (5H,
pressure to give the corresponding amine. m), 7.98 (1H, dJ = 1.5 Hz), 8.03 (1H, tJ = 1.5 Hz), 8.41 (1H,
The amine was dissolved in dichloromethane (1 mL), and s). MS-ESI (/2: [M + NaJ* = 710.17. HRMS [M+ Na]* calcd
diisopropylethylamine (0.2 mL) was added. The combined mixture for CgsHsaNsNaO;S 710.3558, found 710.3557.
was added to a stirred solution of add (16 mg, 0.05 mmol), Inhibitor 5d. The procedure described for synthesis of inhibitor
HOBT (8 mg, 0.054 mmol) and EDC (10.3 mg, 0.054 mmol) in 5awas used for the synthesis 6&. Accordingly, Boc-protected
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hydroxyethyl dipeptide isostefé(62 mg, 0.11 mmol), HOBT (17
mg, 0.125 mmol), EDC (24 mg, 0.125 mmol) and aéal(41 mg,
0.11) gave the TBS-protected inhibitor. Exposure to TBAF followed
by column chromatography (5% methanol in chloroform) yielded
inhibitor 5d as a white solid in 26% yield (20 mgh+d NMR (500
MHz, CDCl): 6 0.80 (3H, d,J = 6.5 Hz), 0.85 (3H, dJ = 6.5
Hz), 0.90 (3H, dJ = 6.5 Hz), 0.92 (3H, dJ = 6.5 Hz), 1.10 (6H,
d,J=6.5Hz),1.13 (3H, dJ = 7.0 Hz), 1.39-1.43 (1H, m), 1.51
(3H,d,J=7.0 Hz), 1.59-1.64 (2H, m), 1.66:1.72 (1 H, m), 1.73
1.79 (1H, m), 1.8#1.93 (1H, m), 2.77 (1H, m), 2.84 (3H, s), 3.32
(3H, s), 3.72 (1H, m), 3.98 (1H, m), 4.10 (1HJt= 9.0 Hz), 4.25
(2H, m), 5.26 (1H, m), 6.38 (1H, d,= 7.0 Hz), 6.99 (1H, dJ =

9.5 Hz), 7.17 (1H, dJ = 9.0 Hz), 7.23 (1H, tJ = 7.0 Hz), 7.30
(2H,t,J=7.0 Hz), 7.36 (2H, d) = 7.5 Hz), 7.50 (1H,dJ = 7.5
Hz), 8.02 (2H, dJ = 1.5 Hz), 8.42 (1H, s). MS-ESh{/2: [M +
Na]t = 724.18. HRMS [M+ Na]* calcd for GgHssNsNaO;S
724.3714, found 724.3715.

Inhibitor 5e. The procedure described for synthesis of inhibitor
5a was used for the synthesis 6& Accordingly, Boc-protected
hydroxyethyl dipeptide isostefe(62 mg, 0.11 mmol), HOBT (17
mg, 0.125 mmol), EDC (24 mg, 0.125 mmol), and a@#&(42 mg,
0.11) gave the TBS-protected inhibitor. Exposure to TBAF followed
by column chromatography (5% methanol in chloroform) yielded
inhibitor 5e as a white solid in 44% yield (34 mg)H NMR (500
MHz, CDCl; + CD3;0OD): ¢ 0.83 (d,J = 7 Hz, 3H), 0.86 (dJ =
7 Hz, 3H), 1.13-1.19 (m, 9H), 1.42-1.46 (m, 1H), 1.63 (dJ =7
Hz, 6H), 1.65-1.81 (m, 5H), 1.921.95 (m, 1H), 2.06-2.10 (m,
1H), 1.83-1.87 (m, 1H), 2.76 (qJ = 7 Hz, 1H), 2.88 (s, 3H),
3.38 (s, 3H), 3.78 (tJ = 6 Hz, 1H), 4.02-4.10 (m, 2H), 4.26
4.27 (m, 1H), 5.32 (t) = 7 Hz, 1H), 6.18 (bs, 1H), 6.93 (d,=
9 Hz, 1H), 9.97 (dJ = 8 Hz, 1H), 7.33-7.39 (m, 5H) 8.05 (s,
1H), 8.34 (s, 1H). MS-ESIn0/2: [M + Na]t = 724.16. HRMS
[M + H]* caled for GeHsgNsO;S 702.3900, found 702.3907.

Inhibitor 5f. The procedure described for synthesis of inhibitor
5a was used for the synthesis Bf. Accordingly, Boc-protected
hydroxyethy! dipeptide isosteré (32 mg, 0.057 mmol), HOBT
(20 mg, 0.07 mmol), EDC (14 mg, 0.07 mmol), and a6fd(22
mg, 0.057) gave the TBS-protected inhibitor. Exposure to TBAF
followed by column chromatography %% methanol in chloro-
form) yielded inhibitor5f as a white solid in 48% yield (20 mg).
1H NMR (500 MHz, CDC}): 6 0.76 (3H, d,J = 7.0 Hz), 0.82
(3H, d,J= 7.0 Hz), 0.89-0.93 (6H, m), 1.11 (6H, d] = 6.5 Hz),
1.16 (3H, dJ = 7.0 Hz), 1.33-1.45 (2H, m), 1.57#1.69 (2 H, m),
1.78-1.93 (2H, m), 2.75 (1H, m), 2.85 (3H, s), 2.95 (1H, m), 3.31
(3H, s), 3.71 (1H, m), 3.853.92 (2H, m), 3.974.02 (1H, m),
4.10 (1H, m), 4.25 (1H, m), 5.20 (1H, m), 6.63 (1H,H= 8.5
Hz), 7.00 (1H, dJ = 8.5 Hz), 7.12 (1H, dJ = 8.5 Hz), 7.24
7.35 (5H, m), 8.00 (1H, s), 8.05 (1H, s), 8.21 (1HJds 7.0 Hz),
8.38 (1H, s). MS-ESIr/2: [M + Na]t 740.26. HRMS [M+
NaJ" calcd for GgHssNsNaGsS 740.3669, found 740.3672.

Inhibitor 5g. The procedure described for synthesis of inhibitor
5a was used for the synthesis 6§. Accordingly, Boc-protected
hydroxyethyl dipeptide isosteié(14 mg, 0.025 mmol), HOBT (4
mg, 0.03 mmol), EDC (6 mg, 0.03 mmol), and aéd (10 mg,
0.025) gave the TBS-protected inhibitor. Exposure to TBAF
followed by column chromatography (10% methanol in chloroform)
yielded inhibitor5g as a white solid in 36% yield (6 mg). THel
NMR showed a mixture of diastereometsi NMR (500 MHz,
CDCl;): 6 0.78-0.88 (6H, m), 0.930.98 (6H, m1.071.09 (3H,
m), 1.13-1.16 (3H, m), 1.18 (3H, dJ = 7.0 Hz), 1.48-1.52 (3H,
m), 1.54-1.65 (2H, m), 1.76 (2H, m), 1.831.99 (2H, m), 2.32
and 2.38 (6H, 2s, diastereomers), 2.69 (1H, m), 2.86 (3H, s), 2.98
(1H, m), 3.33-3.54 (3H, m), 3.683.83 (1H, m), 3.96-4.06 (1H,
m), 4.22-4.25 (2H, m), 5.12-5.18 (1H, m), 6.19 and 6.58 (1H, d,
J = 8.0 Hz, diastereomers), 6.75 (1H,Jt= 8.0 Hz), 6.85 and
6.94 (1H, d,J = 8.0 Hz, diasteromers), 7.98.06 (2H, m), 8.22
and 8.29 (1H, 2s, diastereomers). MS-E81/4: [M + Nal*
743.30. HRMS [M+ Na]* calcd for GsHsgNgNaO;S 743.3778,
found 743.3785.

Inhibitor 22. The procedure described for the synthesis of
inhibitor 5a was used for the synthesis 82. Accordingly, Boc-
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protected hydroxyethyl dipeptide isostér¢25 mg, 0.045 mmol),
HOBT (8 mg, 0.054 mmol), EDC (10 mg, 0.054 mmol), and acid
21 (23 mg, 0.05 mmol) gave the TBS-protected inhibitor. Exposure
to TBAF followed by column chromatography (5% methanol in
chloroform) yielded inhibito22 as a white solid in 41% yield (11
mg). 'H NMR (500 MHz, CDC} + CD3;OD): ¢ 0.76 (d,J =7
Hz, 3H), 0.81 (dJ = 7 Hz, 3H), 0.9%-0.97 (m, 9H), 1.11 (dJ =

7 Hz, 12H), 1.36-1.41 (m, 1H), 1.49-1.56 (m, 1H), 1.59-1.73
(m, 5H), 1.83-1.87 (m, 1H), 2.68 (9J = 7 Hz, 1H), 3.32-3.40
(m, 4H), 3.63-3.66(m, 1H), 3.91 (dJ = 8 Hz, 1H), 3.94-4.00
(m, 1H), 4.16-4.18 (m, 1H), 7.50 () = 8 Hz, 1H), 7.92 (dJ =

8 Hz, 1H), 8.01 (dJ = 8 Hz, 1H), 8.28 (s, 1H). MS-ESIn{/2:

[M + NaJ* 555.20. HRMS [M+ Na]" calcd for GoHssN4NaGQ;
555.3522, found 555.3539.

Preliminary in Vivo Inhibition of A # Production by Inhibitor
5d. Inhibitor 5d was dissolved in DMSO to 4 mg/mL and diluted
into an equal volume of Solutol HS-15/propylene glycol (1:2). The
resulting solution was diluted further with an equal volume e®H
to a final concentration of 1 mg/mkd. Tg25767 female mice age
3 months were injected intraperitoneally with 8 mL/kg 5
formulated as above (8 mg/kg/bw dose). Animals were housed at
the Oklahoma Medical Research Foundation, and procedures
adhered to IACUC guidelines to minimize stress to experimental
subjects. Blood was sampled from the saphenous vein prior to
injection in lithium-heparin Microvette tubes (Sarstedt). Mice in
two groups of three each were sampléd & postinjection. Three
control mice, receiving vehicle alone (8 mL/kg), were likewise
injected and their blood sampled. Plasma was separated by
centrifugation at 1009 and stored at-70 °C. A4 was analyzed
by sandwich ELISA (Invitrogen). B4 was expressed relative to
baseline level for each individual animal to allow utilization of
smaller cohorts of animals. Data is reported as averadggEM
(standard error of the mean) and analyzed by Studét#'st using
a critical value of 0.05.
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