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Abstract

Activated Leukocyte Cell Adhesion Molecule (ALCANY expressed at the surface of epithelial
ovarian cancer (EOC) cells and is released in abs®lform (SALCAM) by ADAM-17-mediated
shedding. This process is relevant to EOC cell lihotand invasiveness, which is reduced by
inhibitors of ADAM-17. In addition, ADAM-17 plays &ey role in EGFR signalling and thus may

represent a useful target in anticancer therapyeiRleve report our hit optimization effort to
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identify potent and selective ADAM-17 inhibitorsading with previously identified inhibitat. A
new series of secondary sulfonamido-based hydrovesmaas designed and synthesized. The
biological activity of the newly synthesized compda was testeith vitro on isolated enzymes and
human EOC cell lines. The optimization processtéedompound1, which showed an I¢5 of 1.9

nM on ADAM-17 with greatly increased selectivityhis compound maintained good inhibitory

properties on SALCAM shedding in seveiralitro assays.

1. Introduction

ADAM-17 or Tumor Necrosis Factar- Converting Enzyme (TACE) is an integral plasma
membrane zinc-dependent metalloprotease and mewhitee A Disintegrin And Metalloprotease
(ADAM) family of molecules. ADAM-17 is produced a$ inactive proenzyme of 120 kDa, which
is physiologically activated via stimulation of Gopein—coupled receptors and furin-like enzyme
cleavage of the ADAM-17 prodomain leading to gehiereof the 100 kDa active enzym&EDAM-

17 is a sheddase and/or activator of several bidtly important membrane-anchored proteins,
including TNF, epithelial cell growth factors, acell adhesion moleculésin recent years, we
focused our attention on studying interaction betw@&DAM-17 and cell adhesion molecules
(CAMs) of the immunoglobulin superfamily. In parlar, we have shown that Activated
Leukocyte Cell Adhesion Molecule (ALCAM or CD166& expressed at the surface of epithelial
ovarian cancer (EOC) cells, can be internalizedofdhg soluble ligand engageménand is
released in a soluble form (SALCAM) by ADAM-17-matid shedding.This process is relevant
to EOC cell motility, which is reduced by inhibitoof ADAM-17. In addition, ADAM-17 plays a
key role in Epidermal Growth Factor Receptor (EGERalling and thus may represent a useful
target in anticancer therapy in EGF-dependent tustoRecently, we have reported the synthesis
and biological evaluation of a series of arylsuffonide hydroxamates as potent ADAM-17
inhibitors® Among these, compountl (Figure 1) showed a nanomolar activity for ADAM-17

isolated enzyme. This compound proved to be alsenpan inhibiting soluble ALCAM release in



cancer cells, showing a nanomolar activity on A2&nd SKOV3 cell lines. No toxicity for this
compound was detected on parallel cultures by M$3ag In addition, it inhibited the EGF-
triggered invasive properties of ovarian cancelsdel vitro.” These preliminary results allowed us
to validate ADAM-17/ALCAM pathway as new target amticancer therapy and prompted us to
undertake a structural optimization bfn order to find out more selective ADAM-17 inhitis. In
fact, compound. also inhibited other metalloproteases such as NMFWMP-9 and MMP-14 and

it is widely believed that some side effects themdnbeen clinically observed with the use of broad
spectrum MMP inhibitors, such as musculoskeletaldsyme (MSS), could be related to MMP-
1/MMP-14 inhibition® Moreover, a more target-directed inhibition cobk helpful to discern the
actual ADAM-17 biological activity from overlappingffects due to other metalloproteases and to

reduce toxicity.

FIGURE 1 HERE

In the present paper, based on recent SAR data Gomlab and others,we designed and
synthesized a series of secondary sulfonamido-baséutors, compound&-13'0 (Table 1), with
bended P1’ substituents different from the highkpleited 4-(but-2-ynyloxy)benzene group. In
fact, as revealed by X-ray crystal structure ohlydic domairt, ADAM-17 is characterized by an
“L-shaped” pocket with a polar access between Sid &3’, and this singular shape of the
specificity pocket has been largely used to desigecific ADAM-17 inhibitors by insertion of
bended substituents. Two examples of these setedtifibitors reported in literature for the
treatment of inflammatory diseases are DPC!33®m Bristol-Myers Squibb (which entered
clinical trials for rheumatoid arthritis) and WAY82418!2 developed by Wyeth researchers (Figure

2).

FIGURE 2 HERE



Hydroxamate®-13 were screened against recombinant human ADAM-Iotder to select the P1’
substituent able to give the best results of seigctfor ADAM-17 over MMPs. After the most
suitable and innovative P1’ substituent has beemdp we sought to improve activity against
ADAM-17 by introducing an amidic chain in the position relative to the hydroxamate (P1),
compounds 19-21° (Table 3). In fact, as previously shoWnan o substituent in this
arylsulfonamidic scaffold could highly increase gty against ADAM-17. The compounds which
gave the best results on isolated enzymes werdyfitested on human EOC cell lines (A2774,

SKOV3-luc and A2780), which express ADAM-17 andstdbstrate ALCAM.

2. Chemistry.
Compound 2 (Table 1) has been synthesized as previously destfi Benzyloxy-benzene

derivatives3-13(Table 1) and.6 (Table 2) have been prepared as reported in Sctheme

SCHEME 1 HERE

Sulfonyl chlorides 33-43 were synthesized starting from sodium 4-hydroxyeeesulfonate
dihydrate, which was alkylated with the appropriat@d bromides using sodium hydroxide as base.
Reaction of sodium sal82-32 with oxalyl chloride in the presence of DMF in lisromethane
afforded sulfonyl chloride83-43,which were coupled with glycine to give carboxydicids44-53
and 16, Carboxylates 44-46 and 49-53 were condensed with O-(tert-
butyldimethylsilyl)hydroxylamine  in  presence of 3-{Dimethylamino)propyl]-3-ethyl
carbodiimide hydrochloride (EDC) to give silyl inbeediates54-61,which afforded hydroxamates
3-5 and 8-12 after acid cleavage with TFA. Alternatively, carlgtates47, 48 and 16 were first

converted into protected hydroxamai®®-64 by condensation wittO-(tetrahydro-2H-pyran-2-



yhhydroxylamine (THP-hydroxylamine) in the preseraf EDC and then hydrolyzed with 4 N HCI
to hydroxamate$, 7 and13, respectively.

Compoundsl7 and 18 (Table 2), close analogues D8, were synthesized according to the route
described in Scheme 2. 4-(3,5-Dibromobenzyloxy)kaezl-sulfonyl chloridel3 was converted
into the sulfonamid@&5 by reaction with glycingert-butyl ester hydrochloride in 4@ and dioxane

in the presence of TEA. This ester was successnatyerted by Pd-catalyzed Suzuki coupling to
mono-substituted biaryl derivativé® and67, which were hydrolyzed to carboxylic aci@i8 and

69 respectively. These carboxylates were finally @ted to their corresponding hydroxamalé&s
and 18 by condensation withO-(tert-butyldimethylsilyl)hydroxylamine, followed by acid

hydrolysis with TFA.

SCHEME 2 HERE

N-Methyl derivativel5 (Table 2) andhe a-substitutedanalogues ol3, compoundsl9-21(Table
3), were prepared as reported in Scheme 3. All thesgoands were synthesized starting from 4-
(3,5-Dibromobenzyloxy)benzene-1-sulfonyl chlorid8, obtained as described abov8 was
converted into the corresponding Boc-sulfonamid@eby reaction with ammonia, followed by
treatment with ditert-butyl)dicarbonate. Sulfonamidéé underwent Mitsunobu reaction in the
presence of diisopropylazodicarboxylate (DIAD) atrgphenylphophine with optically active
alcohol77° to give este8 of (R) configuration. Acid hydrolysis 678 yielded theNH-sulfonamide
carboxylate 79, which was finally converted into the correspomdilydroxamatel9 by
condensation with THP-hydroxylamine in DMF and acldavage with 4 N HCI. The sulfonyl
chloride43 was also made reacting with non-natural aminoasid$ as sarcosirtert-butyl ester
hydrochloride or D-Cbz-ornithine or D-carbamoyl-tinme in the presence of TEA to give
sulfonamides/0, 72 and73, respectively. Acid hydrolysis with TFA oért-butyl ester70 afforded

carboxylate71l. Condensation o¥1 and 72 with THP-hydroxylamine in the presence of EDC



yielded tetrahydropyranyl intermediaté4 and 75 which, after mild hydrolysis with HCI 4N, gave
the corresponding hydroxamaté&$ and 20. Finally, hydroxamic acid?1 was obtained from
carboxylate73 by condensation witlO-(tert-butyldimethylsilyl)hydroxylamine, followed by acid

hydrolysis with TFA.

SCHEME 3 HERE

3. Results and Discussion

Biological Activity on Isolated Enzymes.

The first series of hydroxamates, compouBek3 were tested in vitro for their ability to inhibit
human recombinant ADAM-17, MMP-1, -2, -9 and -14 &yfluorimetric assay, which uses a
fluorogenic peptid® as the substrate (Table 1). Compou® previously reported by Wyeth
researchers as ADAM-17 inhibitor and bearing thghlyi exploited 4-(but-2-ynyloxy)benzene
group in P1’, was taken as reference compound &tuate the effect of the different R groups on
the simple glycine-like scaffold. On the basis af previous resulfs we focused our attention on
secondary sulfonamides because the substituti@uldnamide NH was seen to be detrimental to
ADAM-17 inhibitory activity.

Among the substituted benzyloxy derivatives, thestbeesults of activity were achieved by
compound3, which resulted as potent as the reference contpbdion ADAM-17 (IGso=16 nM).
Unfortunately, this 4-bromobenzyloxy derivative wasorly selective, showing nanomolar activity
also against MMP-2 and MMP-9. The replacement @f ltihomine atom with a fluorine or a
trifluoromethoxy group in thg@ara-position led to a drop of activity for ADAM-17, i the 4-
phenyl derivative6 being the worst of the series 6640 nM). The introduction of the same
substituents in thmetaposition of the benzyl moiety resulted in a gehamgrovement of ADAM-

17 inhibitory activity with respect to the unsubsted analogue?, without any significant



improvement in selectivity. Finally, the presené@d-quinoline group as ibl led to a decrease of
activity against all tested enzymes, probably duan excessive bulkiness of the substituent.

At this point the introduction of a second haloggom on the benzyl moiety was considered and
the 3,5-di-halo substituted compouridsand13 were synthesized. Both compounds had the same
activity towards ADAM-17 with respect to their 3-mo substituted analogue3 @nd 8) but
presented an increased selectivity over the MMB&de In particular, the 3,5-dibromobenzyloxy
derivative 13 resulted the most promising of this first seriegthva good activity for ADAM-17
(IC50=105 nM) and the best selectivity profile obtairsedfar over MMPs (a > 500-fold selectivity
over MMP-9, -14 and -1), even compared to the esfee compound4. These data suggested that
the 3,5-dibromobenzyloxybenzene group could be la \adternative to the use of the 4-(but-2-
ynyloxy)benzene group as P1’ substituent, and fberd 3 became the focus of additional efforts

to improve activity towards ADAM-17.

TABLE 1 HERE

Compoundsl5-18 (Table 2) were subsequently synthesized as cloalmgues ofL3, introducing
some modifications on this promising scaffold. Vitetfsynthesized th&l-methyl analogue o013
(15), which showed a decrease of ADAM-17 inhibitoryiaty compared tdl3. Then we tested the
carboxylate analogue af3, compoundL6, in order to evaluate the effect of a differemtczbinding
group (ZBG) on this scaffold but this compound wampletely devoid of activity for ADAM-17.
This disappointing result discouraged us to chahgeZBG at least at this point of the optimization
process. Finally, we replaced a bromine atoml®fwith a pyridin-3-yl moiety 18) or a 4-
methoxyphenyl groupl() in order to better explore the S1'-S3’ pocketcgaBoth compounds

showed a reduced inhibitory activity against ADAM;ith 18 being 5-fold less active thdr3.

TABLE 2 HERE



On the basis of these findings, in order to furtimerease activity on ADAM-17 of this class of
inhibitors, we decided to keep the compouifiscaffold unchanged and to introduce different
amidic chains in P1. In fact, as previously shdvamo. substituent in this arylsulfonamidic scaffold
could highly increase potency against ADAM-17. &irswe chose to insert a
benzyloxycarbonylamino-ethyl chain in P1 because #as the group originally present in our
previous compound. As expected, compouri® (Table 3) resulted 2.5-fold more active than its
unsubstituted analogue8, showing an 166=43 nM on ADAM-17, without any loss in selectivity.
Encouraged by this data, we put a longer chairlLiarR®l synthesized compoud (Table 3) with a
benzyloxycarbonylamino-propyl chain. We thus oledia further increase of ADAM-17 inhibitory
potency (IGe=11 nM) still maintaining a strong selectivity ovigiMPs, even compared tto. In
particular, the selectivity for ADAM-17 over MMP-@rogressively increased from 16-fold for
compound13 to 130-fold for20. Finally, as last step of our optimization process tried to
improve the hydrophilicity of our inhibitor by regading the benzyloxycarbonylamino (Cbz) moiety

of 20 with an ureidic group (compourid, Table 3).

TABLE 3 HERE

For 21 and its analogue20, the physico-chemical properties influencing metasim, cell
permeation, and bioavailabilitwere evaluated with QikProp software (SchrédinddrC New
York). As shown in Table 4, whil20 possesses an high MW, high number of H-bond accepto
and a logS which is quite far from ideal valugshas a lower MWappropriate number of H-bond
donors and acceptors, and a good Iofgaus, the replacement of the Cbz moiaty20 with an
ureidic group 21) should lead to an improvement of tiphysico-chemical properties of the

inhibitor.



TABLE 4 HERE

Unpredictably, this ureidic derivative was optinfat this series exhibiting a 6-fold increase in
inhibitory potency against ADAM-17 (Kg=1.9 nM) with respect ta20 and a comparable
selectivity profile. In fact21 displayed a 126-fold selectivity for ADAM-17 ov&tMP-2, a 860-
fold selectivity over MMP-9, a 10000-fold selectiwiover MMP-14 and no measurable inhibitory
activity toward MMP-1 (IGe>500uM). Table 5 shows a direct comparison between dhecsvity
profiles of 21 and of our previous compourid 21 resulted as potent dson ADAM-17 (with an
ICs0=1.9 nM and 1.6, respectively) bashowed a greatly improved selectiviover the tested

MMPs.

TABLE 5 HERE

All these P1-substituted compound®{21) and their unsubstituted analogl@were also screened
against human recombinant ADAM-10, which has thghést aminoacid sequence homology as
compared to ADAM-17 among all known MMPSADAM-10 is not implicated in ALCAM
ectodomain shedding but is able to cleave anotiécell adhesion molecule, desmoglein 2 (Dsg-
2), together with ADAM-1718 Moreover, ADAM-10 is considered a target in amicer therapy
for its ability to shed the human epidermal grovdbtor receptor-2 (HER-2), a tyrosine kinase
receptor that is associated with cancer proliferéff Among the tested compound, was found

to be the most active on this enzyme, with as#C50 nM.

Biological Activity on Ovarian Cancer Cell Lines.

The activity of compoundg, 13, 19-21 was then evaluated in living cancer cells. As dbsd
before® modulation of soluble SALCAM release can be usedead-out test to score the inhibition
of ADAM-17 activity in cells. Ovarian cancer cella2774, SKOV3-luc and A2780) express high

cell surface levels of ALCAM, which is shed in sole form constitutively and even more



following tyrosine kinase receptor (e.g. EGFR) \aion. SALCAM can be easily assessed by
ELISA of cell culture conditioned medfawhen assayed for inhibition of constitutive or EGF
induced sALCAM release, each compound was testetiOgqiM, 1 pM, 100 nM and 10 nM
concentrations with overnight incubation. Multiglgosine kinase activation can be mimicked by
treatment with pervanadate (PV), which is a genplaisphotyrosine phosphatase inhibitor that
leads to metalloproteases activation. As contoaliyures treated with the corresponding amounts of
solvent (DMSO) were used. Cell morphology was naed by microscopy and cell viability was
assed on parallel cultures by MTT assay (data hotvs), which showed no significant toxic
effects on cells. As shown in Table 6, among the derivatives with greatly increased selectivity
on isolated enzymes, compou2tl maintained good inhibitory properties on sALCAMedding in
any condition, displaying a similar 3€in the nanomolar range when PV was used as stamaolu
the three cell lines (a representative dose/regpemrperiment is shown in Figure 3). Consistent
with data obtained on the ADAM-17 isolated enzyro@npoundsl and 21 showed comparable
ICs0, While compound43, 19 and20 showed higher 165. Similar results were obtained using EGF
as stimulus, although the d€Cobserved were in general higher. The differensiseity of PV-
versus EGF-induced sALCAM release to the compowhadied may reflect the different levels of
tyrosine phosphorylation achieved with the two siinand the resulting levels of ADAM-17
activation. Indeed, PV behaves as a stronger atsnwchieved by its broad ability to block
phosphotyrosine-phosphatases, resulting in a maxaotvation of ADAM-17 and sALCAM
shedding in a short time frame (90 min of test).t@mother hand, EGF is a more specific stimulus
acting on a single TK-receptor, which requires agkr incubation time (18 h), during which

redundant and ADAM-17-independent mechanisms alding may be operative.

TABLE 6 HERE

FIGURE 3 HERE



4. Molecular Modeling

Docking Studies To get an insight into the binding mode 2if into the ADAM-17 active site,
ensemble-docking studies were performed by mea@idé 5.5 prograsf. Five X-ray structures
representative for the enzyme flexibil{§DB codes: 2DDF, 2147, 2010, 3EDZ, 3EWW)ere used.
Docking of21 in the 2DDF and 2147 structures resulted in pooalyked and not fully convincing
poses as the 3,5-dibromobenzyloxy P1’ group didogotpy the S1' pocket. This is not surprising
because in these two structures the S1’ loop & ¢iosed conformation with not enough room to
permit the allocation of such a bulky moiety. Othise, docking of21 using 2010, 3EDZ and
3EWJ structures converged on similar and more cmmwy binding poses, where the PY1’
substituent properly fits in the S1’ cavity. Pantarly, as shown in Figure 4 (PDB code 20I0), the
hydroxamate group chelates the zinc ion in a batentashion, the phenyl ring stacks with the
H405 and interacts with V402 and L348 side chawisle the 3,5-dibromobenzyloxy group is well
inserted in the S1' pocket where multiple hydropghotontacts are detected with V434, L401,
A439, V440, L401, N447 side chains and with EB9&ndy-carbons. Moreover, one sulfonamide
oxygen establishes the commonly found bifurcateldoHd with L348 and Gly349 backbone NH.
The propyl-urea moiety lies along the S1 pockeatdsthing hydrophobic contacts with the L350
and V314 side chains, while multiple H-bonds artecked between the two urea NH and T347
hydroxyl group and between the urea carbonyl oxyayesh the K315 side chain. Clearly, all these

interactions endowedl with a low nanomolar inhibitory activity toward AM-17.

FIGURE 4 HERE

As regards the activity d1 towards MMPs, it is well known that differentiallsstitutions on the

P1’ group can be successfully used to design $eteicthibitors for MMPs. Indeed, the analysis of

the MMPs X-ray structures reveals that the lendthhe S1' pocket increases in the following



order: MMP-1 < MMP-14 < MMP-2 MMP-9. The SAR herein presented (Table 1) corrates
this consideration, in fact the activity on MMP-fiods abruptly by just introducing a bended P1’
group @), while MMP-14 can toleratpara and metahalogenated phenyl decoratior®s 8, 4, 8,

12). On the contrary, MMP-9 and -2 are able to alle@most all the inhibitors synthesized except
for 13 and its derivativesl&-21). Thus, docking studies @fl into the aforementioned MMPs were
performed with the aim to better clarify the stwral features responsible for the observed
inactivity towards these enzymes. Unsurprisingsytegards MMP-1 and -14 (L1HEGind 3MA2%?
respectively), the docking program is incapablérid a pose where the P1’ group is inserted into
the S1' pocket, thus leaving the majority 2ff poses largely solvent exposed. Conversely, in the
lowest energy binding poses @fl into the active sites of MMP-2 and -9 (3AY& 4H3X2
respectively), the 3,5-dibromobenzyloxy group fiisthe S1’ pocket and the hydroxamate group
chelates the zinc ion, although the sulfonamidergeoy is gravely distorted. However, the bottom
part of the S1' pocket of both enzymes is open soldent exposed, with a predominance of
hydrophilic residues (T143, T145, K146, N147, Rl S151 in MMP-2; E132, R140, T142,
E143 and D150 in MMP-9), consequently, it can beuased that the large and hydrophobic 3,5-
dibromobenzyloxy moiety is not well tolerated ircbua region thus accounting for the highesolC

on MMP-2 and -9 found fa21.

5. Conclusions

Starting with our previously published molecaleve carried out a systematic SAR investigation of
the P1’ substituent in order to find out a moieiffedent from the highly exploited 4-(but-2-
ynyloxy)benzene group able to improve the selegtiiar ADAM-17 over MMPs. Optimization of
the benzyloxy-phenyl portion led to the identifioat of the 3,5-dibromobenzyloxy-phenyl group,
which afforded improved ADAM-17 selectivity (compuai13). Furthermore, introduction of an
amidic chain in thex position relative to the hydroxamate (P1 groumatly increased potency

against ADAM-17 (compound$9-21). In particular, the ureidic derivativ&l resulted the best of



the series being as potent An ADAM-17 (ICs0=1.9 nM) and showing a greatly improved
selectivity over the tested MMPs. In fa@]l displayed a 126-fold selectivity for ADAM-17 over
MMP-2, a 860-fold selectivity over MMP-9, a 1000dld¢ selectivity over MMP-14 and no
measurable inhibitory activity toward MMP-1 g&500 uM). Finally, the compounds, which
gave the best results on isolated enzymi8s19-21), were tested on human EOC cell lines (A2774,
SKOV3-luc and A2780), which express ADAM-17 andstsstrate ALCAM21 maintained good
inhibitory properties on sALCAM shedding in any dttion, displaying a similar 1€ in the
nanomolar range when PV was used as stimulus inthitee cell lines. Consistent with data
obtained on the ADAM-17 isolated enzyme, compouhdsd21 showed comparable $galso on
living cancer cells, suggesting that selectivebitton of ADAM-17 activity might be sufficient to
block SALCAM release in celld-urther investigations are necessary to assesseftbet of the

improved ADAM-17 selectivity in ovarian cancer mésim vivo.

6. Experimental Section

Chemistry. Melting points were determined on a Kofler hotstagparatus and are uncorrectét.
and *C NMR spectra were determined with a Varian Ger@dd MHz spectrometer. Chemical
shifts @) are reported in parts per million downfield fraetramethylsilane and referenced from
solvent references. Coupling constadtsare reported in hertzt3C NMR spectra were fully
decoupled. The following abbreviations are useaflst (s), doublet (d), triplet (t), double-doublet
(dd), broad (br) and multiplet (m). Where indicatdte elemental compositions of the compounds
agreed to within +0.4% of the calculated value. ddmtographic separations were performed on
silica gel columns by flash column chromatograpKiegelgel 40, 0.040-0.063 mm; Merck) or
using ISOLUTE Flash Si Il cartridges (Biotage). B@ans were followed by thin-layer
chromatography (TLC) on Merck aluminum silica g&0 254) sheets that were visualized under a
UV lamp and hydroxamic acids were visualized wi#CE aqueous solution. Evaporation was

performedin vacuo(rotating evaporator). Sodium sulfate was alwagesduas the drying agent. D-



Cbz-ornithine (H-D-Orn(Z)-OH) and D-carbamoyl-ohiite (H-D-Cit-OH) were purchased from
Bachem (Switzerland). 3,5-Dibromobenzyl bromide @ibromomethylbiphenyl were purchased
from ABCR (Germany). 1-(bromomethyl)-3-(trifluorothexy)benzene, 1-(bromomethyl)-4-
fluorobenzene, 1-(bromomethyl)-4-(trifluoromethoxghzene, 1-(bromomethyl)-3,5-
difluorobenzene, and 8-(bromomethyl)quinoline wptechased from Maybridge (UK). All other
commercially available chemicals were purchasenh f&a)gma-Aldrich.

The purity of the final compounds was determineddwerse-phase HPLC on a Merck Hitachi D-
7000 liquid chromatograph. HPLC purity was deterdino be >95% for all final products using a
Discovery C18 column (250 mm x 4.6 mm,u, Supelco), with a mobile phase of 40%
water/60% methanol at a flow rate of 1.4 mL/minthAJV monitoring at the fixed wavelength of
256 nm. See the Supporting Information for compopundty analysis data for final compounds.
General procedure for the synthesis of benzyloxy-lmzene sodium salts 22-32.0 a suspension
of sodium 4-hydroxybenzenesulfonate dihydrate (@,35.6 mmol) in isopropanol (25 mL),
containing 5.6 mL of NaOH 1N freshly prepared, #ppropriate substituted benzylbromide (11.2
mmol) was added. The reaction was refluxed (70d¥&rnight. Isopropanol was evaporated and
the precipitate was collected by filtration and e with isopropanol. The solid was dried
vacua

Sodium 4-(4-bromobenzyloxy)benzenesulfonate (22)he title compound was prepared from 4-
bromobenzyl bromide following the general procedivite solid (79% yield}H-NMR (DMSO-
de) 5: 5.10 (s, 2H); 7.38-7.42 (m, 4H); 7.49-7.60 (m)4H

Sodium 4-(4-fluorobenzyloxy)benzenesulfonate (23T.he title compound was prepared from 1-
(bromomethyl)-4-fluorobenzene following the genepabcedure. White solid (74% vyieldjH-
NMR (DMSO-d) &: 5.08 (s, 2H); 6.90-6.96 (m, 2H); 7.18-7.26 (m, 2HB7-7.52 (m, 4H).

Sodium 4-(4-(trifluoromethoxy)benzyloxy)benzenesutinate (24). The title compound was

prepared from 1-(bromomethyl)-4-(trifluoromethoxgjtzene following the general procedure.



White solid (69% yield)!H-NMR (DMSO-ds) §: 5.14 (s, 2H); 7.36-7.42 (m, 4H); 7.50-7.59 (m,
4H).

Sodium 4-(biphenyl-4-ylmethoxy)benzenesulfonate (25Thetitle compound was prepared from
4-bromomethylbiphenyl following the general proceduWhite solid (70% yield)!H-NMR
(DMSO-de) 5: 5.17 (s, 2H); 6.94-6.98 (m, 2H); 7.38-7.47 (m)BAH51-7.55 (m, 5H).

Sodium 4-(3-bromobenzyloxy)benzenesulfonate (26)hetitle compound was prepared from 1-
bromo-3-(bromomethyl)benzene following the gengradcedure. White solid (76% yield)H-
NMR (DMSO-dg) &: 5.13 (s, 2H); 6.91-6.96 (m, 2H); 7.35-7.39 (m,)1A42-7.43 (m, 1H); 7.47-
7.54 (m, 3H); 7.65-7.66 (m, 1H).

Sodium 4-(3-fluorobenzyloxy)benzenesulfonate (27).he title compound was prepared from 1-
(bromomethyl)-3-fluorobenzene following the genepabcedure. White solid (65% vyieldjH-
NMR (DMSO-dg) &: 5.14 (s, 2H); 6.92-6.96 (m, 2H); 7.11-7.20 (m,)1A26-7.30 (m, 2H); 7.38-
7.46 (m, 1H); 7.50-7.54 (m, 2H).

Sodium 4-(3-(trifluoromethoxy)benzyloxy)benzenesutinate (28). The title compound was
prepared from 1-(bromomethyl)-3-(trifluoromethoxgjizene following the general procedure.
White solid (61% yield)*H-NMR (DMSO-ds) §: 5.18 (s, 2H); 6.92-6.96 (m, 2H); 7.31-7.34 (m,
1H); 7.44-7.54 (m, 5H).

Sodium 4-(biphenyl-3-ylmethoxy)benzenesulfonate (29Thetitle compound was prepared from
3-(bromomethyl)biphenyl following the general prdoee. White solid (62% yield)*H-NMR
(DMSO-de) 5: 5.19 (s, 2H); 6.95-6.99 (m, 2H); 7.34-7.55 (M)7H61-7.74 (m, 4H).

Sodium 4-(quinolin-8-ylmethoxy)benzenesulfonate (30The title compound was prepared from
8-(bromomethyl)quinoline following the general pedare. Yellow solid (80% yieldtH-NMR
(MeOD-de) &: 5.79 (s, 2H); 7.75-8.16 (m, 5H); 8.88-8.96 (m)18101-9.09 (m, 1H).

Sodium 4-(3,5-difluorobenzyloxy)benzenesulfonate {3. Thetitle compound was prepared from
1-(bromomethyl)-3,5-difluorobenzene following thengral procedure. White solid (69% yield).

IH-NMR (DMSO-ds) 8: 5.15 (s, 2H); 6.92-6.96 (m, 2H); 7.15-7.19 (m, 3HFO-7.54 (m, 2H).



Sodium 4-(3,5-dibromobenzyloxy)benzenesulfonate (BZI'hetitle compound was prepared from
3,5-dibromobenzyl bromide following the general ggdure. White solid (84% yieldfH-NMR
(DMSO-de) : 5.13 (s, 2H); 6.92-6.96 (m, 2H); 7.50-7.54 (m)2H67-7.68 (M, 2H); 7.80-7.81 (m,
2H).

General procedure for the synthesis of benzyloxy-lmzene sulfonyl chlorides 33-43To a 0 °C
solution of oxalyl chloride (1.3 mL, 15.3 mmol) ary CHCI> (5.1 mL) under Ar atmosphere,
DMF was added dropwise (1.2 mL, 15.3 mmol) followsdthe appropriate benzyloxy-benzene
sodium salt22-32(5.11 mmol). The reaction was stirred at 0 °C formiin. and then at rt for 2
days. The crude was poured into ice and the prodast extracted with EtOAc. Organic layers
were washed with water, dried overJS&y and concentratesh vacuoto give sulfonyl chlorides
33-43.

4-(4-Bromobenzyloxy)benzene-1-sulfonyl chloride (33The title compound was prepared from
benzyloxy-benzene sodium saR following the general procedure. The crude proaves purified
by flash chromatography+hexane/EtOAc 14:1) using a Isolute Flash Si Itradge to give33 as a
white solid (32% yield)!H-NMR (CDCk) &: 5.10 (s, 2H); 7.06-7.10 (m, 2H); 7.26-7.30 (m,)2H
7.51-7.55 (m, 2H); 7.94-7.98 (m, 2H).

4-(4-Fluorobenzyloxy)benzene-1-sulfonyl chloride @. The title compound was prepared from
benzyloxy-benzene sodium saR following the general procedure. The crude prodaves purified
by flash chromatography+hexane/EtOAc 3:1) using a Isolute Flash Si |l ridge to give34 as a
white solid (68% yield)!H-NMR (CDCk) §: 5.13 (s, 2H); 7.07-7.15 (m, 4H); 7.37-7.44 (m,)2H
7.95-8.02 (m, 2H).

4-(4-(Trifluoromethoxy)benzyloxy)benzene-1-sulfonylchloride (35). The title compound was
prepared from benzyloxy-benzene sodium &dltfollowing the general procedure. White solid
(65% yield) IH-NMR (CDCk) &: 5.17 (s, 2H); 7.09-7.14 (m, 2H); 7.26-7.29 (m)2H45-7.49 (m,

2H); 7.98-8.02 (m, 2H).



4-(Biphenyl-4-ylmethoxy)benzene-1-sulfonyl chloride(36). The title compound was prepared
from benzyloxy-benzene sodium sakfollowing the general procedure. White Solid (708ld).
IH-NMR (CDCB) &: 5.22 (s, 2H); 6.98-7.02 (m, 2H); 7.12-7.16 (m,)2A37-7.52 (m, 4H); 7.58-
7.67 (m, 3H); 7.93-8.02 (m, 2H).

4-(3-Bromobenzyloxy)benzene-1-sulfonyl chloride (37The title compound was prepared from
benzyloxy-benzene sodium s&6 following the general procedure. Yellow oil (76%el). *H-
NMR (CDCk) &: 5.14 (s, 2H); 7.09-7.14 (m, 2H); 7.28-7.37 (m,)2H49-7.53 (m, 1H); 7.59-7.60
(m, 1H); 7.97-8.01 (m, 2H).

4-(3-Fluorobenzyloxy)benzene-1-sulfonyl chloride @. The title compound was prepared from
benzyloxy-benzene sodium s&l following the general procedure. White solid (92%ld). *H-
NMR (CDCL) &: 5.17 (s, 2H); 6.97-7.25 (m, 5H); 7.34-7.44 (m)1H91-8.01 (m, 2H).
4-(3-(Trifluoromethoxy)benzyloxy)benzene-1-sulfonylchloride (39). The title compound was
prepared from benzyloxy-benzene sodium g8ltfollowing the general procedure. White solid
(86% yield).'H-NMR (CDCB) &: 5.19 (s, 2H); 7.10-7.14 (m, 2H); 7.22-7.50 (m)4H98-8.02 (m,
2H).

4-(Biphenyl-3-ylmethoxy)benzene-1-sulfonyl chloride(40). The title compound was prepared
from benzyloxy-benzene sodium saR following the general procedure. Yellow oil (98%eld).
IH-NMR (CDCB) &: 5.23 (s, 2H); 6.97-7.02 (m, 2H); 7.11-7.17 (m,))2A37-7.64 (m, 8H); 7.91-
8.01 (m, 2H).

4-(Quinolin-8-ylmethoxy)benzene-1-sulfonyl chloride(41). The title compound was prepared
from benzyloxy-benzene sodium sal following the general procedurghe crude product was
purified by flash chromatography on silica gelhexane/EtOAc 14:1) to givél as a white solid
(15% yield) IH-NMR (CDCk) &: 5.96 (s, 2H); 7.22-7.26 (m, 2H); 7.46-7.63 (m)2H83-7.89 (m,
2H); 7.95-7.99 (m, 2H); 8.20-8.25 (m, 1H); 8.958(tn, 1H).
4-(3,5-Difluorobenzyloxy)benzene-1-sulfonyl chlorid (42). The title compound was prepared

from benzyloxy-benzene sodium salt following the general procedure. White solid (688ld).



IH-NMR (CDCB) &: 5.15 (s, 2H); 6.77-6.85 (m, 1H); 6.94-6.97 (m,)2F08-7.13 (m, 2H); 7.97-
8.02 (m, 2H).

4-(3,5-Dibromobenzyloxy)benzene-1-sulfonyl chlorid€43). The title compound was prepared
from benzyloxy-benzene sodium saR following the general procedure. Yellow oil (82%elyd).
IH-NMR (CDCB) &: 5.11 (s, 2H); 7.08-7.12 (m, 2H); 7.51-7.52 (m,)2A67-7.69 (m, 2H); 7.98-
8.02 (m, 2H).

General procedure for the synthesis of carboxylic@ds 44-53 and 16To a solution of glycine
(68.61 mg, 0.91 mmol), in 4 (0.9 mL) and dioxane (0.9 mL) containing TEA ®.2L, 1.828
mmol), the appropriate sulfonyl chloride (1.83 mjnwhs added. The mixture was stirred at RT
overnight, dioxane was evaporated and the resicagetreated with EtOAc, washed with HCI 1N,
brine and with a saturated solution of NaHC®8queous basic phases were then acidified with HCI
1N until pH=4 and the product was extracted wit®&t. Organic layers were collected, dried over
NaSQ; and concentrateid vacuo

2-(4-(4-Bromobenzyloxy)phenylsulfonamido)acetic adi(44). The title compound was prepared
from sulfonyl chloride33 following the general procedure. White solid (88%¢ld). *H-NMR
(DMSO-de) &: 3.53 (d,J=5.86 Hz, 2H); 5.18 (s, 2H); 7.15-7.19 (m, 2H); 445 (m, 2H); 7.60-
7.64 (m, 2H); 7.71-7.75 (m, 2H); 7.89.J£5.86 Hz, 1H).
2-(4-(4-Fluorobenzyloxy)phenylsulfonamido)acetic ad (45). The title compound was prepared
from sulfonyl chloride34 following the general procedure. White solid (73%!Id). *H-NMR
(DMSO-de) &: 3.53 (d,J=6.04 Hz, 2H); 5.16 (s, 2H); 7.14-7.18 (m, 2H); 4228 (m, 2H); 7.49-
7.56 (M, 2H); 7.70-7.74 (m, 2H); 7.89.J£6.04 Hz, 1H).
2-(4-(4-(Trifluoromethoxy)benzyloxy)phenylsulfonamdo)acetic acid (46).The title compound
was prepared from sulfonyl chlorid® following the general procedure. White solid (80%ld).
IH-NMR (DMSO-de) &: 3.53 (d,J=5.67 Hz, 2H); 5.22 (s, 2H); 7.15-7.19 (m, 2H); ¥RB43 (m,

2H); 7.58-7.62 (m, 2H); 7.71-7.75 (m, 2H); 7.89045.67 Hz, 1H).



2-(4-(Biphenyl-4-ylmethoxy)phenylsulfonamido)acetic acid (47). The title compound was
prepared from sulfonyl chlorid®6 following the general procedure. Pinkish solid (4gR#d). 'H-
NMR (DMSO-dg) &: 3.54 (d,J=6.02 Hz, 2H); 5.24 (s, 2H); 7.18-7.22 (m, 2H); 7#B57 (m, 5H);
7.66-7.76 (m, 6H); 7.89 (8=6.02 Hz, 1H).

2-(4-(3-Bromobenzyloxy)phenylsulfonamido)acetic adi(48). The title compound was prepared
from sulfonyl chloride37 following the general procedure. White solid (81%¢ld). *H-NMR
(DMSO-de) 8: 3.54 (d,J=6.02 Hz, 2H); 5.19 (s, 2H); 7.16-7.20 (m, 2H); ZRB58 (m, 3H); 7.68-
7.72 (m, 2H); 7.75-7.76 (m, 1H); 7.89.J£6.02 Hz, 1H).
2-(4-(3-Fluorobenzyloxy)phenylsulfonamido)acetic ad (49). The title compound was prepared
from sulfonyl chloride38 following the general procedure. White solid (76%Ild). *H-NMR
(MeOD-db) &: 3.67 (s, 2H); 5.1 (s, 2H); 7.03-7.29 (m, 5H);5%RB46 (m, 1H); 7.78-7.82 (m, 2H).
2-(4-(3-(Trifluoromethoxy)benzyloxy)phenylsulfonamdo)acetic acid (50).The title compound
was prepared from sulfonyl chlorid@d following the general procedure. White solid (75%
yield).2H-NMR (DMSO-ds) &: 3.53 (d,J=6.04 Hz, 2H); 5.25 (s, 2H); 7.16-7.20 (m, 2H);4R37
(m, 1H); 7.49-7.60 (m, 3H); 7.71-7.75 (m, 2H); 7(89=6.04 Hz, 1H).
2-(4-(Biphenyl-3-ylmethoxy)phenylsulfonamido)acetic acid (51). The title compound was
prepared from sulfonyl chloridé0 following the general procedure. White solid (60%ld). *H-
NMR (MeOD-ds) &: 3.64 (s, 2H); 5.17 (s, 2H); 7.15-7.19 (m, 2HRF7.48 (m, 6H); 7.58-7.65 (m,
3H); 7.70 (s, 1H); 7.79-7.83 (m, 2H).

2-(4-(Quinolin-8-ylmethoxy)phenylsulfonamido)acetic acid (52). The title compound was
prepared from sulfonyl chloridél following the general procedure. White solid (729%ld). *H-
NMR (Acetoneds) &: 3.65 (s, 2H); 5.84 (s, 2H); 7.18-7.22 (m, 2HB7#7.67 (m, 2H); 7.77-7.81
(m, 2H); 7.92-7.97 (m, 2H); 8.40-8.45 (m, 1H); 8835 (m, 1H).
2-(4-(3,5-Difluorobenzyloxy)phenylsulfonamido)acet acid (53). The title compound was

prepared from sulfonyl chloridé2 following the general procedure. White solid (81%ld). *H-



NMR (DMSO-dg) &: 3.53 (d,J=5.13 Hz, 2H); 5.22 (s, 2H); 7.16-7.22 (m, 5H); 2775 (m, 2H);
7.89 (t,J=5.13 Hz, 1H).

2-(4-(3,5-Dibromobenzyloxy)phenylsulfonamido)aceticacid (16). The title compound was
prepared from sulfonyl chloridé3 following the general procedure. Pale pink soli@%ryield).
IH-NMR (DMSO-ds) &: 3.54 (d,J=6.02 Hz, 2H); 5.20 (s, 2H); 7.16-7.20 (m, 2H); E7Z71 (m,
2H); 7.72-7.76 (m, 2H); 7.83-7.85 (m, 1H); 7.90X%6.02 Hz, 1H)3C-NMR (CDCk) &: 44.58;
69.079; 115.801; 123.521; 130.021; 130.185; 134.00892.275; 162.213; 170.207.

General procedure for the synthesis of Benzyloxy-mnylsulfonamido N-(tert-
butyldimethylsilyloxy)acetamides 54-61.Carboxylates44-46 and 49-53 (0.32 mmol) were
suspended in dry GiEl> (8.5 mL) andO-(tert-butyldimethylsilyl)hydroxylamine (47.9 mg 0.32
mmol) and EDC (93.5 mg, 0.48 mmol) were added. rAdtering at RT overnight, the mixture was
washed with water and the organic phases were dridckvaporateith vacuo
2-(4-(4-Bromobenzyloxy)phenylsulfonamido)N-(tert-butyldimethylsilyloxy)acetamide  (54).
The title compound was prepared from carboxylia &g} following the general procedur@&he
crude product was purified by flash chromatograffiiexane/EtOAc 2:1) using a Isolute Flash Si
Il cartridge to giveb4 as a white solid (43% yieldd-NMR (CDCh) &: 0.15 (s, 6H); 0.94 (s, 9H);
3.57 (br s, 1H); 3.77 (br s, 1H); 5.01 (s, 2H);%(Br s, 1H); 7.01-7.05 (m, 2H); 7.27-7.31 (m, 2H);
7.51-7.55 (m, 2H); 7.77-7.81 (m, 2H); 8.43 (brid).1
N-(tert-Butyldimethylsilyloxy)-2-(4-(4-fluorobenzyloxy)phenylsulfonamido)acetamide (55).
The title compound was prepared from carboxyliad & following the general procedure. The
crude product was purified by flash chromatograffhiexane/EtOAc 2:1) using a Isolute Flash Si
Il cartridge to gives5 as a white solid (26% yield)H-NMR (CDCk) &: 0.15 (s, 6H); 0.94 (s, 9H);
3.57 (br s, 1H); 3.79 (br s, 1H); 5.08 (s, 2H);&(Br s, 1H); 7.02-7.14 (m, 4H); 7.37-7.43 (m, 2H);
7.77-7.82 (m, 2H); 8.43 (br s, 1H).

N-(tert-Butyldimethylsilyloxy)-2-(4-(4-

(trifluoromethoxy)benzyloxy)phenylsulfonamido)acetanide (56). The title compound was



prepared from carboxylic acb following the general proceduréhe crude product was purified
by flash chromatographfn-hexane/EtOAc 2:1) using a Isolute Flash Si Il ridge to give56 as a
white solid (52% yield)!H-NMR (CDCL) §:0.15 (s, 6H); 0.94 (s, 9H); 3.58 (br s, 1H); 3(B9 s,
1H); 5.11 (s, 2H); 7.03-7.07 (m, 2H); 7.24-7.27 (2h]); 7.44-7.48 (m, 2H); 7.78-7.82 (m, 2H);
8.41 (brs, 1H).
N-(tert-Butyldimethylsilyloxy)-2-(4-(3-fluorobenzyloxy)phenylsulfonamido)acetamide (57).
The title compound was prepared from carboxyliac &9 following the general procedure. The
crude product was purified by flash chromatograffhiexane/EtOAc 3:1) using a Isolute Flash Si
Il cartridge to give57 as a white solid (57% yielddH-NMR (CDCk) §:0.14 (s, 6H); 0.94 (s, 9H);
3.57 (br s, 1H); 3.79 (br s, 1H); 5.12 (s, 2H);&(Br s, 1H); 7.02-7.20 (m, 5H); 7.32-7.43 (m, 1H);
7.77-7.82 (m, 2H), 8.53 (br s, 1H).

N-(tert-Butyldimethylsilyloxy)-2-(4-(3-
(trifluoromethoxy)benzyloxy)phenylsulfonamido)acetanide (58). The title compound was
prepared from carboxylic ackb following the general procedure. The crude produas purified
by flash chromatography+hexane/EtOAc 2:1) using a Isolute Flash Si |l ridge to give58 as a
colorless oil (41% yield)*H-NMR (CDCLk) &: 0.15 (s, 6H); 0.94 (s, 9H); 3.57 (br s, 1H); 3(B7 s,
1H); 5.13 (s, 2H); 7.03-7.07 (m, 2H); 7.20-7.48 @Hhl); 7.79-7.83 (m, 2H); 8.44 (brs, 1H).
2-(4-(Biphenyl-3-ylmethoxy)phenylsulfonamido)N-(tert-butyldimethylsilyloxy)acetamide (59).
The title compound was prepared from carboxylid &d following the general procedure. The
crude product was purified by flash chromatograffiiiexane/EtOAc 3:1) using a Isolute Flash Si
Il cartridge to giveb9 as a colorless oil (21% yieldH-NMR (CDCLk) §: 0.14 (s, 6H); 0.93 (s, 9H);
3.58 (br s, 1H); 3.78 (br s, 1H); 5.17 (s, 2H);15(br s, 1H); 7.05-7.09 (m, 2H); 7.36-7.51 (m, 5H);
7.57-7.64 (m, 4H); 7.77-7.81 (m, 2H);8.84 (br s).1H
N-(tert-Butyldimethylsilyloxy)-2-(4-(quinolin-8-ylmethoxy) phenylsulfonamido)acetamide (60).
The title compound was prepared from carboxyliad &2 following the general procedure. The

crude product was purified by flash chromatograffiexane/EtOAc 1:1) using a Isolute Flash Si



Il cartridge to gives0 as a colorless oil (15% yield}d-NMR (CDCh) &: 0.14 (s, 6H); 0.92 (s, 9H);
3.56 (br s, 1H); 3.80 (br s, 1H); 5.55 (br s, 1688 (s, 2H); 7.13-7.17 (m, 2H); 7.43-7.60 (m, 2H);
7.75-7.88 (m, 2H); 8.17-8.22 (m, 1H); 8.85 (brd);18.92-8.95 (m, 1H).
N-(tert-Butyldimethylsilyloxy)-2-(4-(3,5-difluorobenzyloxy)phenylsulfonamido)acetamide (61).
The title compound was prepared from carboxyliad &3 following the general procedure. The
crude product was purified by flash chromatograffiiexane/EtOAc 2:1) using a Isolute Flash Si
Il cartridge to gives1 as a white solid (53% yield)H-NMR (CDCk) &: 0.15 (s, 6H); 0.94 (s, 9H);
3.59 (br s, 1H); 3.79 (br s, 1H); 5.10 (s, 2H);3(Br s, 1H); 6.74-6.83 (m, 1H); 6.94-7.06 (m, 4H);
7.79-7.83 (m, 2H); 8.41 (br s, 1H).

General procedure for the synthesis of Benzyloxy-mnylsulfonamido N-(tetrahydro-2H-
pyran-2-yloxy)acetamides 62-64Carboxylic acids47, 48 and16 (0.46 mmol) were dissolved in
dry DMF (1 mL) andO-(tetrahydro-2H-pyran-2-yl)hydroxylamine (166.7 mb42 mmol), N-
methylmorpholine redistilled (0.15 mL, 1.38 mmadtOBT (74.6 mg, 0.55 mmol), and EDC (123.5
mg, 0.64 mmol) were added undes &mosphere. After stirring for 2 h, the reactioixtre was
diluted with EtOAc and washed with water, saturagellition of NaHC®, and brine. The organic
phase was dried over p&0y, filtered and concentrated vacuo
2-(4-(Biphenyl-4-ylmethoxy)phenylsulfonamido)N-(tetrahydro-2H-pyran-2-yloxy)acetamide
(62). The title compound was prepared from carboxylid & following the general procedure.
The crude product was purified by flash chromatplgya(-hexane/EtOAc 1:1) using a Isolute
Flash Si Il cartridge to givé2 as a colorless oil (61% yieldH-NMR (CDCk) &: 1.67-1.81 (m,
6H); 3.62 (s, 2H); 3.81-3.99 (m, 2H); 4.81-4.92 (iH)); 5.16 (s, 2H); 7.06-7.10 (m, 2H); 7.36-7.51
(m, 5H); 7.57-7.66 (m, 4H); 7.79-7.83 (m, 2H); 8(Bt s, 1H).
2-(4-(3-Bromobenzyloxy)phenylsulfonamido)N-(tetrahydro-2H-pyran-2-yloxy)acetamide

(63). The title compound was prepared from carboxylid &8 following the general procedure.
The crude product was purified by flash chromatplgya(-hexane/EtOAc 1:1) using a Isolute

Flash Si Il cartridge to givé3 as a colorless oil (86% yield}H-NMR (CDCk) &: 1.68-1.82 (m,



6H); 3.62 (s, 2H); 3.75-3.93 (M, 2H); 4.81-4.89 (Ihi); 5.08 (s, 2H); 5.40 (br s, 1H); 7.01-7.05 (m,
2H); 7.29-7.35 (m, 2H); 7.46-7.49 (m, 1H); 7.5677 (8, 1H); 7.78-7.82 (m, 2H); 9.13 (br s, 1H).
2-(4-(3,5-Dibromobenzyloxy)phenylsulfonamido)N-(tetrahydro-2H-pyran-2-yloxy)acetamide
(64). The title compound was prepared from carboxylid d@ following the general procedure.
The crude product was purified by flash chromatplgya(-hexane/EtOAc 1:1) using a Isolute
Flash Si Il cartridge to give4 a colorless oil (82% yieldfH-NMR (CDCk) §: 1.67-1.81 (m, 6H);
3.64 (s, 2H); 3.61-3.99 (m, 2H); 4.79-4.91 (m, 1505 (s, 2H); 5.27 (br s, 1H); 7.01-7.05 (m, 2H);
7.51-7.52 (m, 2H); 7.65-7.66 (m, 1H); 7.80-7.84 @H); 8.98 (br s, 1H).

General procedure for the synthesis of Benzyloxy-mnylesulfonamidoN-hydroxy acetamides
3-5, 8-12.Silyl precursors (0.05 mmol) were dissolved in @iy>Cl> (0.4 mL) and TFA (0.22 mL,
2.8 mmol) was added dropwise at 0 °C. After 5hriati; TFA was evaporated. The crude products
were purified by trituration witim-hexane/EO to give the desired hydroxama8$s and8-12
2-(4-(4-Bromobenzyloxy)phenylsulfonamido)N-hydroxyacetamide (3).The title compound was
prepared fromO-silylate derivative54 following the general procedure. White solid (85%Id).
Mp: 135-137 °CIH-NMR (DMSO-de) &: 3.27 (d,J=5.31 Hz, 2H); 5.18 (s, 2H); 7.15-7.19 (m, 2H);
7.41-7.45 (m, 2H); 7.59-7.63 (m, 2H); 7.71-7.75 @hl); 8.86 (br s, 1H); 10.53 (br s, 1HJC-
NMR (DMSO-0g) 6: 43.11, 68.78, 114.98, 121.15, 128.70, 129.91,383132.18, 135.77, 160.93,
164.28. Elemental Analysis for1€H1sBrN2OsS. Calculated: %C, 43.39; %H, 3.64; %N, 6.75;
Found %C, 43.54; %H, 3.81; %N, 6.56.
2-(4-(4-Fluorobenzyloxy)phenylsulfonamido)N-hydroxyacetamide (4).The title compound was
prepared fromO-silylate derivative55 following the general procedure. The crude produat
purified by flash chromatographg-bexane/EtOAc 2:3) using a Isolute Flash Si |l wdge to give

4 as a white solid (36% vyield); mp: 128-130%€-NMR (DMSO-ds) &: 3.27 (d,J=5.9 Hz, 2H);
5.17 (s, 2H); 7.15-7.19 (m, 2H); 7.24-7.28 (m, 2AW9-7.56(m, 2H); 7.71-7.75 (m, 2H); 7.81 (t,
J=5.9 Hz, 1H); 8.87 (br s, 1H); 10.53 (br s, 1MC-NMR (DMSO<ds) §: 40.71, 70.83, 114.61,

115.73, 128.34, 128.75, 132.09, 136.84, 161.82,.7463166.68. Elemental Analysis for



Ci1sH1sFN2OsS. Calculated: %C, 50.84; %H, 4.27; %N, 7.91; Fo@d@, 50.97; %H, 4.31; %N,
1.77.

N-Hydroxy-2-(4-(4-(trifluoromethoxy)benzyloxy)phenylsulfonamido)acetamide (5).The title
compound was prepared frobsilylate derivatives6 following the general procedure. White solid
(87% yield); mp: 114-116 °CH-NMR (DMSO-ds) 8: 3.28 (d,J=6.04 Hz, 2H); 5.23 (s, 2H); 7.16-
7.20 (m, 2H); 7.39-7.43 (m, 2H); 7.59-7.63 (m, 2MA)72-7.76 (m, 2H); 7.82 (8=6.04 Hz, 1H);
8.88 (br s, 1H); 10.54 (br s, 1IHfC-NMR (DMSOs) &: 43.11, 68.65, 114.94, 121.06, 128.72,
129.69, 132.22, 135.82, 147.90, 160.95, 164.28.m&teal Analysis for @H1sF3N20eS.
Calculated: %C, 45.72; %H, 3.60; %N, 6.66; Found, %4&83; %H, 3.81; %N, 6.30.
2-(4-(3-Fluorobenzyloxy)phenylsulfonamido)N-hydroxyacetamide (8).The title compound was
prepared fromO-silylate derivative57 following the general procedure. The crude produas
purified by flash chromatographg-bexane/EtOAc 2:3) using a Isolute Flash Si |l wdge to give

8 as a yellow solid (45% yield); mp: 98-100 €-NMR (DMSO-ds) &: 3.27 (s, 2H); 5.21 (s, 2H);
7.16-7.20 (m, 3H); 7.29-7.32 (m, 2H); 7.41-7.51 (th)); 7.72-7.76 (m, 2H); 9.04 (br s, 1HJC-
NMR (DMSO-0s) 6: 43.13, 68.73, 114.14, 114.57, 114.97, 123.61,6623.28.70, 130.42, 130.58,
132.22,139.12, 139.26, 159.64, 160.90, 164.50n&ttal Analysis for &H1sFN2OsS. Calculated:
%C, 50.84; %H, 4.27; %N, 7.91; Found %C, 50.93; %i34; %N, 7.57.
N-Hydroxy-2-(4-(3-(trifluoromethoxy)benzyloxy)phenylsulfonamido)acetamide (9).The title
compound was prepared frosilylate derivatives8 following the general procedure. The crude
product was purified by flash chromatography (C#@eOH 36:1) using a Isolute Flash Si Il
cartridge to gived as a white solid (42% yield); mp: 83-85 “E{-NMR (DMSO-ds) &: 3.27 (d,
J=5.31 Hz, 2H); 5.25 (s, 2H); 7.17-7.21 (m, 2H); TFB38 (m, 1H); 7.48-7.56 (m, 3H); 7.72-7.76
(m, 2H); 9.04 (br s, 2H)}**C-NMR (DMSO<s) 5: 3.65, 29.07, 75.44, 80.54, 80.96, 87.20, 89.19,
91.00, 92.77, 99.62, 108.83, 121.34, 124.67. El¢éahedmalysis for GeH1sFsN206S. Calculated:

%C, 45.72; %H, 3.60; %N, 6.66; Found %C, 45.79; @H6; %N, 6.49.



2-(4-(Biphenyl-3-ylmethoxy)phenylsulfonamido)N-hydroxyacetamide (10).The title compound
was prepared fror®-silylate derivativeb9 following the general procedure. The crude prodvecs
purified by flash chromatographg-bexane/EtOAc 2:3) using a Isolute Flash Si |l wdge to give
10 as a foaming pink solid (50% yield); mp: 54-55 ¢8:NMR (DMSO-ds) &: 3.26 (s, 2H); 5.27
(s, 2H); 7.19-7.23 (m, 2H); 7.37-7.51 (m, 5H); 2626 (m, 6H)C-NMR (DMSO-ds) &: 43.13,
69.58, 114.99, 126.19, 126.37, 126.68, 126.86,5R27128.72, 128.92, 129.12, 132.05, 137.03,
139.77, 140.34, 161.15, 164.26. Elemental Analfgsi<21H20N205S. Calculated: %C, 61.15; %H,
4.89; %N, 6.79; Found %C, 61.23; %H, 4.96; %N, 6.78
N-Hydroxy-2-(4-(quinolin-8-ylmethoxy)phenylsulfonamido)acetamide (11)The title compound
was prepared fror®-silylate derivatives0 following the general procedure. The crude prodvecs
purified by flash chromatography (GEl> /MeOH 18:1) using a Isolute Flash Si Il cartridgegive

11 as a white solid (70% yield); mp: 165-167 ¢8:NMR (DMSO-ts) &: 3.29 (s, 2H); 5.82 (s, 2H);
7.22-7.26 (m, 2H); 7.59-7.68 (m, 2H); 7.73-7.77 @hl); 7.88-7.92 (m, 1H); 7.99-8.02 (m, 1H);
8.42-8.46 (m, 1H); 8.91 (br s, 1H); 8.96-8.98 (rh{);110.56 (br s, 1H)*C-NMR (DMSO-ds)
0:43.14, 66.05, 114.90, 121.73, 126.30, 128.25,4138128,80, 131.99, 133.78, 136.48, 145.18,
150.15, 161.41, 164.34. Elemental Analysis fagHz7N3OsS. Calculated: %C, 55.80; %H, 4.42;
%N, 10.85; Found %C, 55.63; %H, 4.69; %N, 10.68.
2-(4-(3,5-Difluorobenzyloxy)phenylsulfonamido)N-hydroxyacetamide  (12). The title
compound was prepared frobsilylate derivatives1 following the general procedure. White solid
(85% yield); mp: 125-127 °CH-NMR (DMSO-s) 8: 3.27 (d,J=6.04 Hz, 2H); 5.23 (s, 2H); 7.16-
7.27 (m, 5H); 7.72-7.76 (m, 2H); 7.83J£6.04 Hz, 2H); 10.54 (br s, 1HFC-NMR (DMSO-ds) &:
43.11, 68.18, 103.38, 110.33, 110.82, 114.99, #28.32.42, 160.70, 164.26. Elemental Analysis
for CisH14F2N20sS. Calculated: %C, 48.39; %H, 3.79; % N, 7.52; EbotC, 48.66; %H, 3.91;
%N, 7.46.

General procedure for the synthesis of Benzyloxy-mnylesulfonamidoN-hydroxy acetamides

6, 7, 13.Protected Hydroxamated2-64 (0.33 mmol) were dissolved in dioxane (0.6 mL) and



solution of HCI 4 N (5.94 mL) was added dropwis#édiwed by MeOH (1.32 mL). After stirring
for 30 min, the reaction was evaporatedacuo
2-(4-(Biphenyl-4-ylmethoxy)phenylsulfonamido)N-hydroxyacetamide (6).The title compound
was prepared from the THP-protected hydroxarbatllowing the general procedure. The crude
product was purified by flash chromatograpmyhéxane/EtOAc 1:1) using a Isolute Flash Si Il
cartridge to gives as a white solid (39% vyield). Mp: 163-165 °84-NMR (DMSO-ts) &: 3.25 (s,
2H); 5.23 (s, 2H); 7.18-7.22 (m, 2H); 7.33-7.57 Gh|); 7.66-7.76 (m, 6H); 8.97 (br s, 1HC-
NMR (DMSO-0s) 6: 30.70, 69.29, 114.94, 126.61, 126.76, 127.49,3%8.28.70, 128.89, 132.15,
135.46, 139.65, 139.85, 161.10. Elemental AnalfgsisC21H20N205S. Calculated: %C, 61.15; %H,
4.89; %N, 6.79; Found %C, 61.21; %H, 4.99; %N, 6.66
2-(4-(3-Bromobenzyloxy)phenylsulfonamido)N-hydroxyacetamide (7).The title compound was
prepared from the THP-protected hydroxam@@eollowing the general procedure. Hydroxamate
7awas obtained after trituration with & as a white crystalline solid (79% yield); mp: 1226
°C;H-NMR (DMSO-ds) &: 3.28 (d,J=6.02 Hz, 2H); 5.20 (s, 2H); 7.17-7.21 (m, 2H);4¢RB58 (m,
3H); 7.68-7.69 (m, 1H); 7.72-7.76 (m, 2H); 7.80& (8 J=6.02 Hz, 1H); 8.88 (br s, 1H); 10.55 (br
s, 1H).13C-NMR (DMSO<e) §: 43.10,68.60, 114.96, 121.66, 126.68, 128.72, 130.32,6130.
130.83, 132.25, 139.10, 160.89, 164.28. Elementallysis for GsH1sBrN2OsS. Calculated: %C,
43.39; %H, 3.64; %N, 6.75; Found %C, 43.41; %H53%N, 6.49.
2-(4-(3,5-Dibromobenzyloxy)phenylsulfonamidoN-hydroxyacetamide  (13). The title
compound was prepared from the THP-protected hynate64 following the general procedure.
Hydroxamatel3 was obtained after trituration with & as a white solid (77% yield). Mp: 94-96
°C;H-NMR (DMSO-ds) &: 3.28 (d,J=6.02 Hz, 2H); 5.20 (s, 2H); 7.17-7.21 (m, 2H);#7.72 (m,
3H); 7.76-7.77 (m, 1H); 7.80-7.86 (m, 2H); 10.55 £b1H).23C-NMR (DMSO<ds) §: 43.11, 67.80,
114.96, 122.50, 128.72, 129.47, 132.42, 132.87,1D41160.68, 164.25. Elemental Analysis for
C1sH14BroN20sS. Calculated: %C, 36.46; %H, 2.86; %N, 5.67; Fousd, 36.51; %H, 2.93; %N,

5.43.



tert-Butyl 2-(4-(3,5-dibromobenzyloxy)phenylsulfonamidgacetate (65).To a solution of glycine
tert-butyl ester hydrochloride (176 mg, 1.05 mmol), HaO (1.0 mL) and dioxane (5.0 mL)
containing TEA (0.44 mL, 3.15 mmol), sulfonyl chibe 43 (500 mg, 1.05 mmol) was added. The
mixture was stirred at RT overnight, dioxane waapsrated and the residue was diluited with
EtOAc and washed with 3 and brine. The organic phase was dried oveS0N4 filtered and
concentratedh vacuoto give a white solid (512 mg, 90% yieldd-NMR (CDCk) &: 1.34 (s, 9H);
3.65 (d,J=5.3 Hz, 2H); 4.99 (t}=5.4 Hz, 1H); 5.04 (s, 2H); 6.99-7.04 (m, 2H); 7(&9, 2H); 7.65
(s, 1H); 7.79-7.83 (m, 2H).

General procedure for the synthesis dfert-butyl esters 66 and 67A solution of aryl bromidé5
(250 mg, 0.48 mmol) in dioxane (4.8 mLYBi (1.0 mL) was sequentially treated under nitrogen
with KsPQs (306 mg, 1.4 mmol), the appropriate arylboronic0.52 mmol), and Pd(PBa (22
mg, 0.02 mmol). The resulting mixture was stirred I h at 85 °C. After being cooled to RT, the
mixture was treated with NaHG@nd extracted with CHglThe combined organic extracts were
dried over anhydrous N&Qy, filtered, and evaporated under reduced presSure.crude was
purified by flash chromatography on silica gel ¢otu

tert-Butyl 2-(4-((5-bromo-4'-methoxybiphenyl-3-yl)methay)phenylsulfonamido)acetate (66).
The title compound was prepared from 4-methoxyphemgnic acid following the general
procedure. Purified with-hexane/EtOAc 7:2 (40% yield) as colorless ikNMR (CDCL) §: 1.33

(s, 9H); 3.65 (d,J=5.5 Hz, 2H); 3.85 (s, 3H); 4.96 (=5.5 Hz, 1H); 5.12 (s, 2H); 6.94-7.00 (m,
2H); 7.02-7.07 (m, 2H); 7.47-7.51 (m, 4H); 7.66X8l); 7.77-7.83 (m, 2H).

tert-Butyl 2-(4-(3-bromo-5-(pyridin-3-yl)benzyloxy)pherylsulfonamido)acetate (67).The title
compound was prepared from 3-pyridinylboronic atiowing the general procedure. Purified
with n-hexane/EtOAc 2:1 (36% vyield) as white solid-NMR (CDCk) &: 1.32 (s, 9H); 3.63 (dJ=
5.6 Hz, 2H); 5.14 (s, 2H); 5.29 (5.4 Hz, 1H); 7.02-7.06 (m, 2H); 7.39-7.71 (m, 4M)78-7.83

(m, 2H); 7.91 (dtJi= 8 Hz,Jo= 2 Hz, 1H); 8.64 (dJ=3.6 Hz, 1H); 8.84 (s, 1H).



General Procedure for the Preparation of CarboxylicAcids 68 and 69 TFA (10.44 mmol, 0.8
mL) was added dropwise to a stirred, ice-chillelditson of tert-butyl ester$6 and67 (0.18 mmol)

in freshly distilled dichloromethane (2.0 mL). Theixture was stirred under these reaction
conditions for 5 h, and the solvent was remowedacuoto give the corresponding carboxylic acids
68 and69. The crude products were purified by trituratiotimEO.
2-(4-((5-Bromo-4'-methoxybiphenyl-3-yl)methoxy)pheslsulfonamido)acetic acid (68). The
titte compound was prepared fraert-butyl ester66 following the general procedure. White solid
(87% yield) *H-NMR (CDsOD) §: 3.65 (s, 2H); 3.82 (s, 3H); 5.12 (s, 2H); 6.9976(m, 2H); 7.03-
7.08 (m, 2H); 7.45-7.50 (m, 4H); 7.63 (s, 1H); 77780 (m, 2H).
3-(3-Bromo-5-((4-(N-(carboxymethyl)sulfamoyl)phenoxy)methyl)phenyl)pyidinium 2,2,2-
trifluoroacetate (69). The title compound was prepared frdert-butyl ester67 following the
general procedure. White solid (58% yief)-NMR (DMSO-a) &: 3.53 (d,J=6.0 Hz, 2H); 5.26
(s, 2H); 7.19-7.23 (m, 2H); 7.57-7.63 (m, 2H); 2726 (m, 3H); 7.88-7.97 (m, 3H); 8.24 (7.8
Hz, 1H); 8.67 (s, 1H); 8.98 (s, 1H).

General Procedure for the Synthesis of Hydroxamate$7 and 18.EDC was added portionwise
(92 mg, 0.48 mmol) to a stirred and cooled solu{@riC) of the appropriate carboxylic a&é, 69
(0.19 mmol) andD-(tert-butyldimethylsilyl)hydroxylamine (113 mg, 0.77 miho dry CHCI (10
mL). After stirring at RT overnight, the mixture svavashed with water and the organic phase was
dried and evaporatad vacuo Silyl precursors (0.12 mmol) were then dissoluedry CHCI, (2
mL) and TFA (0.5 mL, 6.56 mmol) was added dropvasé °C. After 5 h of stirring, TFA was
evaporated. The crude products were purified byration withn-hexane/ELO to give the desired
hydroxamate47 and18.
2-(4-((5-Bromo-4'-methoxybiphenyl-3-yl)methoxy)pheglsulfonamido)-N-hydroxyacetamide
(17). The title compound was prepared from carboxylic &8 following the general procedui®-
Silylate derivative was purified by flash chromataghy on silica gelnthexane/EtOAc 1:1) to give

a white solid (60% yield):H-NMR (CDClk) &: 0.02 (s, 6H); 0.85 (s, 9H); 3.65 (s, 2H); 3.8231);



5.16 (s, 2H); 6.93-6.97 (m, 2H); 7.03-7.08 (m, 2A¥5-7.50 (m, 4H); 7.63 (s, 1H); 7.76-7.80 (m,
2H);10.39 (s, 1H).

Hydroxamic acidl7 was obtained as white solid (87% vyield) afteutation with E3O. Mp: 175-
177 °C;*H-NMR (CDCk) &: 3.52 (s, 2H); 3.85 (s, 3H); 5.31 (s, 2H); 7.0287(m, 2H); 7.20-7.25
(m, 2H); 7.62-7.68 (m, 4H); 7.75 (s, 1H); 7.81-7(86, 2H);10.20 (br s, 1H)3C-NMR (DMSO-
ds) 6: 42.10; 57.90; 69.30; 114.95; 122.49; 127.90; 128129.47; 130.10; 132.42; 132.87; 138.70;
142.20; 159.15; 161.67; 165.21. Elemental AnalysisC2H21BrN2OeS. Calculated: %C, 50.68;
%H, 4.06; %N, 5.37; Found %C, 50.75; %H, 4.19; %I29.
3-(3-Bromo-5-((4-(N-(2-(hydroxyamino)-2-
oxoethyl)sulfamoyl)phenoxy)methyl)phenyl)pyridinium 2,2,2-trifluoroacetate (18). The title
compound was prepared from carboxylic aé@ following the general procedur@-Silylate
derivative was purified by flash chromatographysdita gel (-hexane/EtOAc 1:1) to give a white
solid (67% vyield)H-NMR (DMSO-ds) 5: 0,03 (s, 6H); 0,86 (s, 9H); 5,27 (s, 2H); 7.20-7(8%
2H); 7.48-7.63 (m, 3H); 7.72-7.76 (m, 3H); 7.864 @, 2H); 8.13 (dt)1=8 Hz,J.=1.6 Hz, 1H);
8.61 (dd,J1=4.7 Hz,J2=1.4 Hz, 1H); 8.92 (d}=1.6 Hz, 1H); 10.75 (s, 1H).

Hydroxamic acidl8 was obtained as pale yellow solid (37% yield) ragteflash chromatography
(CHCls/MeOH 25:1) using a Isolute Flash Si Il cartridiytp: 135 °C (dec.)*H-NMR (DMSO-de)

8: 3.28 (d, 2H); 5.27 (s, 2H); 7.20-7.24 (m, 2H); 7434 (m, 1H); 7.72-7.94 (m, 6H); 8.13 (dt,
J1=8 Hz,J,=1.6 Hz, 1H); 8.61 (dd)=4.8 Hz,J=1.4 Hz, 1H); 8.88 (s, 1H); 8.92 (#1.6 Hz, 1H).
13C-NMR (CD:;0D) &: 44.57; 70.30; 116.37; 124.27; 125.42; 125.98;.330130.64; 131.13;
136.54; 136.83; 141.33; 148.39; 149.49; 163.23;84 Elemental Analysis for 2H19BrFsNz07S.
Calculated: %C, 43.58; %H, 3.16; %N, 6.93; Found, %&75; %H, 3.29; %N, 6.69.

General procedure for the synthesis of sulfonamide®0, 72 and 73To a solution of sarcosine
tert-butyl ester hydrochloride or H-D-Orn(Z)-OH or H-@n(carbamoyl)-OH (0.59 mmol) inJ@

(3 mL) and dioxane (1 mL) containing TEA (1.76 mmol.25 mL) 4-(3,5-

dibromobenzyloxy)benzene-1-sulfonyl chlorid8 (0.59 mmol, 280mg) was added, and the



reaction was stirred at RT overnight. Dioxane wantevaporated and the residue was taken up
with EtOAc, washed with HCI 1N and brine. Organaydrs were then dried over #4, and
evaporatedn vacuoto furnish derivative30, 72and73.

tert-Butyl 2-(4-(3,5-dibromobenzyloxy)N-methylphenylsulfonamido)acetate (70).The title
compound was prepared from sarcosieé-butyl ester hydrochloride following the general
procedure. White solid (93% yielddd-NMR (CDCk) &: 1.40 (s, 9H); 2.89 (s, 3H); 3.88 (s, 2H);
5.05 (s, 2H): 7.00-7.04 (m, 2H); 7.51-7.52 (m, 2HB4-7.65 (m, 1H); 7.75-7.80 (m, 2H).
(R)-5-(Benzyloxycarbonylamino)-2-(4-(3,5-dibromobenzpxy)phenylsulfonamido)pentanoic
acid (72).The title compound was prepared from H-D-Orn(Z)-foHowing the general procedure.
Carboxylic acid72 was triturated with EO andn-hexane to yield a pink solid (62% yieldH-
NMR (DMSO-ds) &: 1.21-1.58 (m, 4H); 2.81-2.96 (m, 2H); 3.57-3.67, (LH); 4.99 (s, 2H); 5.21 (s,
2H); 6.91-6.93 (m, 1H); 7.15-7.19 (m, 2H); 7.33 §8{); 7.70-7.74 (m, 4H); 7.82-7.84 (m, 1H);
7.89-8.15 (m, 1H).

(R)-2-(4-(3,5-Dibromobenzyloxy)phenylsulfonamido)-5-teidopentanoic acid (73). The title
compound was prepared from H-D-Orn(carbamoyl)-OHDA€it-OH) following the general
procedure. White solid (47% yieldd-NMR (DMSO-ts) 5: 1.22-1.60 (m, 4H); 2.84 (dd;= 5.8
Hz, J;=6.6 Hz, 2H); 3.56-3.67 (m, 1H); 5.18 (s, 2H); 536 2H); 5.88 (tJ= 5.8 Hz, 1 H); 7.13-
7.17 (m, 2H); 7.69-7.73 (m, 4H); 7.83Jt1.4 Hz, 1H); 8.00 (dJ}=8.6 Hz,1H).
2-(4-(3,5-Dibromobenzyloxy)N-methylphenylsulfonamido)acetic acid (71).TFA (2.25 mL,
29.24 mmol) was added dropwise to a stirred, igkechsolution oftert-butyl ester70 (300 mg,
0.51 mmol) in dry dichloromethane (4.0 mL). The tane was stirred under these reaction
conditions for 5 h and the solvent was remowedacuoto give the carboxylic acidl. White solid
(253 mg, 0.51 mmol, quantitative yieldd-NMR (Acetoneds) &: 2.85 (s, 3H); 3.97 (s, 2H); 5.29

(s, 2H); 7.21-7.25 (m, 2H); 7.73-7.74 (m, 2H); 2736 (m, 1H); 7.80-7.84 (m, 2H).



General procedure for the synthesis of 3,5-dibromadnzyloxy-phenylsulfonamidoN-
(tetrahydro-2H-pyran-2-yloxy)acetamides 74 and 75Protected hydroxamate&! and 75 were
obtained from carboxylaté&l and72 following the procedure previously described 6@r64.
2-(4-(3,5-Dibromobenzyloxy)N-methylphenylsulfonamido)N-(tetrahydro-2H-pyran-2-
yloxy)acetamide (74).The crude product was purified by flash chromapby f-hexane/EtOAc
1:1) using a Isolute Flash Si Il cartridge to gideas a white solid (39% yield}H-NMR (CDCl)

§: 1.52-1.68 (m, 4H); 1.76-1.88 (m, 2H); 2.82 (s,)3BL67 (s, 2H); 3.90-4.08 (M, 2H); 4.96-5.02
(m, 1H); 5.07 (s, 2H); 7.05-7.09 (m, 2H); 7.52281); 7.66 (s, 1H); 7.74-7.79 (m, 2H); 9.13 (br s,
1H).

Benzyl R)-4-(4-(3,5-dibromobenzyloxy)phenylsulfonamido)-5-x0-5-(tetrahydro-2H-pyran-2-
yloxyamino)pentylcarbamate (75).The crude product was purified by flash chromeaapgy -
hexane/EtOAc 3:2) using a Isolute Flash Si |l ¢dge to give75 as a white solid (36% yield)H-
NMR (CDCk) &: 1.76-1.88 (m, 2H); 1.52-1.68 (m, 2H); 3.06-3.1, 2H); 3.54-3.60 (m, 2H);
3.74-3.82 (m, 2H); 3.98-4.02 (m, 2H); 4.35 (s, 14)P5-5.12 (m, 1H); 5.01 (s, 2H); 5.09 (s, 2H);
5.51 (d,J= 9 Hz, 1H); 6.98-7.03 (m, 2H); 7.33-7.34 (m, 5A)51 (s, 2H); 7.66 (s, 1H); 7.78-7.82
(m, 2H); 9.47 (br s, 1H).

General procedure for the synthesis of 3,5-dibromadnzyloxy-phenylsulfonamidoN-
hydroxyacetamides 15 and 20Hydroxamatesl5 and 20 were obtained from THP-protected
hydroxamate§4 and75 following the procedure previously described o7 and13.
2-(4-(3,5-Dibromobenzyloxy)N-methylphenylsulfonamido)N-hydroxyacetamide (15). The
crude product was purified by trituration with.8t n-hexane and acetone to gi¥é as a white
solid (55% yield); mp: 163-165 °GH-NMR (DMSO-0s) 8: 2.67 (s, 3H); 3.52 (s, 2H); 5.21 (s, 2H);
7.20-7.24 (m, 2H); 7.72 (s, 2H); 7.72-7.76 (m, 2AB4 (s, 1H); 8.95 (br s, 1H); 10.65 (br s, 1H).
13C-NMR (DMSOg) §: 35.81, 50.10, 67.89, 115.18, 122.50, 129.05, 439129.52, 132.91,
141.01, 161.15, 163.74. Elemental Analysis fosHzeBrN-OsS. Calculated: %C, 37.82; %H, 3.17,;

%N, 5.51; Found %C, 37.93; %H, 3.19; %N, 5.47.



(R)-Benzyl 4-(4-(3,5-dibromobenzyloxy)phenylsulfonandio)-5-(hydroxyamino)-5-
oxopentylcarbamate (20)The crude product was purified by trituration wiEbO andn-hexane to
give 20 as a white solid (95% yieldip: 88-90 °C;!H-NMR (DMSO-ts) &: 1.26-1.48 (m, 4H);
2.84 (dd,Ji= 8Hz,Jo= 14Hz, 2H); 3.43-3.55 (m, 1H); 4.98 (s, 2H); 5(&82H); 7.12-7.16 (m, 2H);
7.22 (t,3= 8Hz, 1H); 7.33 (s, 5H); 7.68-7.72 (m, 2H); 7.8) 2H); 7.88 (s, 2H); 7.90 (d= 8Hz,
1H); 8.83 (br s, 1H); 10.54 (br s, 1HJC-NMR (DMSOds) &: 25.22; 29.70; 53.08; 64.57; 67.21;
114.24; 121.94; 127.10; 127.73; 127.90; 128.92;3AB2133.07; 136.56; 140.53; 155.37; 159.94,
166.52. Elemental Analysis for2£H27BraNsO;S. Calculated: %C, 45.56; %H, 3.97; %N, 6.13;
Found %C, 45.71; %H, 3.99; %N, 6.26.

tert-Butyl 4-(3,5-dibromobenzyloxy)phenylsulfonylcarbanate (76). Aqueous ammonia (30%
solution) (0.67 mL) was added dropwise to a stirree-chilled solution of sulfonyl chlorid43 (1

g, 2.1 mmol) in acetonitrile (1.05 mL). The resuftimixture was stirred for 10 min at RT, and then
it was diluted with water and the precipitate wadtedred under vacuum. 4-(3,5-
dibromobenzyloxy)benzenesulfonamide was obtaineda aghite solid (900 mg, 2.11 mmol,
quantitative yield)!H-NMR (CDCk) &: 4.70 (br s, 2H); 5.10 (s, 2H); 7.01-7.05 (m, 2HBI7 (s,
2H); 7.65 (s, 1H); 7.86-7.90 (m, 2H).

4-(3,5-Dibromobenzyloxy)benzenesulfonamide (892 &gl mmol) was then suspended in dry
CH:CI> (2.65 mL) containing DMAP (25.9 mg, 0.21 mmol) ah8A (0.33 mL, 2.33 mmol). A
solution of di-{ert-butyl)dicarbonate (531.6 mg, 2.44 mmol) in dry £ (3.69 mL) was added
dropwise, and the reaction was stirred at RT ogdiniThe solution was concentraiedvacuq and
the residue was diluited with GBI» and treated with HCI 1N. The organic phase was tha&shed
with water and brine, dried over p&04, and evaporated. The crude product was purifiefldsh
chromatographyrnthexane/EtOAc 7:1) using a Isolute Flash Si Il idge to give76 as a colorless
oil (933 mg, 1.80 mmol, 84% yield)H-NMR (CDCk) &: 1.39 (s, 9H)5.08 (s, 2H); 7.03-7.08 (m,

2H); 7.27 (s, 1H); 7.51 (s, 2H); 7.65 (s, 1H); @39 (m, 2H).



(R)-tert-Butyl 8-(4-(3,5-dibromobenzyloxy)phenylsulfonyl)-1,11-dimethyl-3,9-dioxo-1-phenyl-
2,10-dioxa-4,8-diazadodecane-7-carboxylate (78jo a solution of Boc-sulfonamidés (500mg,
0.96 mmol), in dry THF (9.6 mL), alcoh@l7 (197.84 mg, 0.64 mmol), triphenylphosphine (503.6
mg, 1.92 mmol) and DIAD (0.32 mL, 1.6 mmol) weredad. The mixture was stirred under Argon
atmosphere for 4h at RT, and then it was evaporatddr reduced pressure. The crude product was
purified by flash chromatography on silica gelhexane/EtOAc 4:1) to givéd as a colorless oil
(431 mg, 0.53 mmol, 83% yield)H-NMR (CDCLk) &: 1.32 (s, 9H); 1.39 (s, 9H); 2.34-2.48 (m,
2H); 3.18-3.27 (m, 1H); 3.51-3.65 (m, 1H); 4.95 (dg-4.76 Hz,J,=4.76 Hz, 1H); 5.08 (s, 2H);
5.11 (s, 2H); 5.45 (br s, 1H); 6.99-7.03 (m, 2HBI#7.37 (M, 5H); 7.50 (d=1.6 Hz, 2H); 7.65 (t,
J=1.6 Hz, 1H); 7.95-8.00 (m, 2H).

(R)-8-(4-(3,5-Dibromobenzyloxy)phenylsulfonyl)-11,1 Himethyl-3,9-dioxo-1-phenyl-2,10-
dioxa-4,8-diazadodecane-7-carboxylic acid (79)TFA (2.29 mL, 29.67 mmol) was added
dropwise to a stirred, ice-chilled solutionteft-butyl ester78 (423 mg, 0.52 mmol) in dry GiEl>
(4.0 mL). The mixture was stirred under these reactonditions for 5 h and the solvent was
removedin vacuoto give the carboxylic acid9 as a white solid (291.4 mg, 0.44 mmol, 85% vyield)
after trituration with E4O andn-hexane!H-NMR (DMSO-de) §: 1.56-1.67 (m, 1H); 1.68-1.80 (m,
1H); 2.92-3.02 (m, 2H); 3.68-3.82 (m, 1H); 4.9928l); 5.17 (s, 2H); 7.13-7.17 (m, 2H); 7.22 (t,
J=5 Hz, 1H); 7.35 (s. 5H); 7.69 (s, 2H); 7.70-7.7d @H); 8.07 (d,J=8.9 Hz, 1H).

(R)-Benzyl 3-(4-(3,5-dibromobenzyloxy)phenylsulfonandgo)-4-(hydroxyamino)-4-
oxobutylcarbamate (19).The THP-protected hydroxamate was obtained frorbaatic acid79
following the procedure previously described fompmunds52-64 The crude product was purified
by flash chromatography+hexane/EtOAc 1:1) using a Isolute Flash Si Il ridge to give a white
solid (130 mg, 0.17 mmol, 44% yieldHd-NMR (CDCk) &: 1.67-1.81 (m, 6H); 3.07-3.18 (m, 2H);
3.32-3.61 (m, 2H); 3.70-3.86 (m, 2H); 4.42-4.51 (iH); 4.98 (s, 2H); 5.12 (s, 2H); 5.33 (br s, 1H);
5.75 (m, 1H); 6.91-6.95 (m, 2H); 7.36 (s, 5H); 7(892H); 7.65-7.69 (m, 2H); 7.73 (s, 1H); 10.10

(br s, 1H).



Hydroxamatel9 was obtained from its THP-protected precursoofeihg the procedure previously
described for compounds 7 and13. The crude product was purified by triturationtwiEbO and
n-hexane to givel9 as a white solid (97.3 mg, 0.14 mmol, 91% yieMp: 98-100 °C;*H-NMR
(DMSO-de) 8: 1.40-1.76 (m, 2H); 2.84 (dd;=6.7 Hz,J,=12.8 Hz, 2H); 3.59-3.61 (m, 1H); 4.98 (s,
2H); 5.18 (s, 2H); 7.12-7.16 (m, 2H); 7.33 (s, 5AB8-7.72 (m, 2H); 7.70 (s, 2H); 7.83 (s, 1H);
8.00 (d,J=8.6 Hz, 2H); 10.53 (br s, 1HYC-NMR (DMSOs) 5: 33.00, 37.15, 51.88, 65.23, 67.82,
114.85, 122.50, 127.68, 128.29, 128.45, 132.87,58B3337.03, 141.09, 155.78, 160.57, 166.70.
Elemental Analysis for &gH2sBroN3O7S. Calculated: %C, 44.73; %H, 3.75; %N, 6.26. Fouw(,
44.81; %H, 3.99; %N, 6.19.
(R)-N-(tert-Butyldimethylsilyloxy)-2-(4-(3,5-dibromobenzyloxyphenylsulfonamido)-5-
ureidopentanamide (80) EDC was added portionwise (250 mg, 1.30 mmol) $treed and cooled
solution (0 °C) of the carboxylic acid73 (300 mg, 0.52 mmol), andO-(tert-
butyldimethylsilyl)hydroxylamine (305 mg, 2.07 mmah freshly distilled CHCI, (13 mL). After
stirring at RT overnight, the mixture was washethwiater and the organic phase was dried and
evaporatedn vacuo The crude was purified by flash chromatographfl @&/MeOH 50:1) using a
ISOLUTE Flash Si Il cartridge to afford tl@@ silylate derivativeB0 as a white solid (296 mg, 80%
yield). 1H-NMR (DMSO-ds) &: 0.03 (s, 6H); 0.85 (s, 9H); 1.25-1.39 (m, 4HBR(dd,J= 6.0 Hz,
2H); 3.53 (m, 1H); 5.18 (s, 2H); 5.37 (s, 2H); 5@7=6.0 Hz, 1H); 7.12-7.16 (m, 2H); 7.69-7.72
(m, 4H); 7.82 (s, 1H); 7.98 (brs, 1H); 10,72 (drsl).
(R)-2-(4-(3,5-Dibromobenzyloxy)phenylsulfonamidoN-hydroxy-5-ureidopentanamide  (21).
TFA (1.8 mL, 23.3 mmol) was added dropwise to aedi and ice-chilled solution d@-silylate
derivative 80 (290 mg, 0.41 mmol) in Ci€l> (10 mL). The solution was stirred under these
reaction conditions for 5 h and the solvent wasaesdin vacuo The crude product was purified
by trituration with E3O andn-hexane to give the hydroxaméi# as a white solid (230 mg, 94.6%
yield). Mp: 80-82 °CIH-NMR (DMSO-dg) &: 1.16-1.39 (m, 4H); 2.80 (m, 2H); 3.50 (dH= 7.6

Hz, J;= 7.6 Hz, 1H); 5.20 (s, 2H); 5.89 (brs, 1H); 7.13&(m, 2H); 7.69-7.74 (m, 4H); 7.84 {&



1.8 Hz, 1 H); 7.90 (dJ= 8.8 Hz, 1H); 10.54 (s, 1H}¥C-NMR (DMSO<ds) 5: 26.15; 30.25; 53.55;
67.72; 114.70; 122.27; 128.30; 129.23; 132.65;883141.01; 158.40; 160.38; 167.03. Elemental
Analysis for GoH22BraN4OeS. Calculated: %C, 38.40; %H, 3.73; %N, 9.43. FouwiL, 38.55;
%H, 3.96; %N, 9.20.

MMPs and ADAMs inhibition assays.Recombinant human MMP-14 catalytic domain was & kin
gift of Prof. Gillian Murphy (Department of OncolpgUniversity of Cambridge, UK). Pro-MMP-
1, pro-MMP-2, pro-MMP-9, and recombinant human ADAM (PF133) were purchased from
Calbiochem. Recombinant human ADAM-10 was purchasech R&D Systems. Pro-enzymes
were activated immediately prior to use wiHaminophenylmercuric acetate (APMA 2 mM for 1 h
at 37 °C for MMP-2, APMA 2 mM for 2 h at 37 °C fMMP-1 and 1 mM for 1 h at 37 °C for
MMP-9). For assay measurements, the inhibitor steakitions (DMSO, 10 mM) were further
diluted in the fluorometric assay buffer (FAB: TE® mM, pH = 7.5, NaCl 150 mM, Ca{l10 mM,
Brij-35 0.05% and DMSO 1%). Activated enzyme (fimaincentration 0.56 nM for MMP-2, 1.3
nM for MMP-9, 1.0 nM for MMP-14cd, 2.0 nM for MMP;5 nM for ADAM-17 and 20 nM for
ADAM-10) and inhibitor solutions were incubatedthre assay buffer for 4 h at 25 °C. ADAM-17
was incubated for 30 min at 37 °C and ADAM-10 foh &t 37 °C in a different buffer at pH = 9
(Tris 25 mM, ZnCi 25 pM, Brij-35 0.005%). After the addition of 2QM solution of the
fluorogenic substrate Mca-Lys-Pro-Leu-Gly-Leu-Dapfi)-Ala-Arg-NH'® (Bachem) for all the
enzymes in DMSO (final concentration @M for all enzymes, 10uM for ADAM-10), the
hydrolysis was monitored every 15 sec for 20 mgording the increase in fluorescenges & 325
nm, Xem = 400 nm) with a Molecular Devices SpectraMax GermAS plate reader. The assays were
performed in duplicate in a total volume of 200 per well in 96-well microtitre plates (Corning
black, NBS). Control wells lack inhibitor. The MMRhibition activity was expressed in relative
fluorescent units (RFU). Percent of inhibition waaculated from control reactions without the
inhibitor. 1Cso was determined using the formulaivo = 1/(1 + [l}/ ICs0), wherev; is the initial

velocity of substrate cleavage in the presencéefrthibitor at concentration [I] and is the initial



velocity in the absence of the inhibitor. Resulrevanalyzed using SoftMax Pro softwrand
GraFit software?®

Cells and reagents.The human EOC cell lines SKOV3-luc (INT, Milanal), A2774 (IST
Genoa) and A2780 (ICLC Cell Bank, Genoa, ltaly) evgrown in RPMI 1640, with 2 mM L-
glutamine, 10% heat-inactivated fetal calf serurd 400 ug/mL penicillin-streptomycin (Lonza,
Milan, Italy) at 37 °C in a 5% Cfincubator. Cell lines identity was confirmed byngg/ping
through the Cell IDTM System (Promega) and the GlEpper® software, version 4.0.
Recombinant human EGF was from PeproTech EC (Lgndét). PV was prepared by mixing
sodium orthovanadate (0.1 M) and®4 (0.1 M) and was used within 20 min of preparation.
Metalloproteinase inhibitors were dissolved in DM$® 10 mM stock solution and stored in
aliquots at -20 °C.

Cell treatments and ELISA. Cells were seeded in 24-well plates and assay®rperd in
duplicates. Subconfluent cultures were challengihl the indicated amounts of metalloproteinase
inhibitors or the equivalent amount of their solives control. After 30 minutes PV (2Q0/) or
EGF (100 ng/mL) were added and incubation prolonfwd90 min or 18 h, respectively.
Conditioned media were collected, centrifuged &0fCand used undiluted for SALCAM detection
by ELISA (DuoSet ELISA Development kit, R&D Systeméfter background subtraction, data
were expressed as the mean + SD and analyzed bwild Student’s test.

MTT assay. To test cell viability during treatment with theetalloproteinase inhibitors, parallel
cultures were set up for evaluation with a micraaa tetrazolium reduction assay using MTT [3-
(4,5-dimethyltiazol-2-yl)2,5-diphenyl-tetrazoliunmdmide; Sigma], as previously descrided.

X-ray Structures Selection for Docking StudiesThe superposition of the fourteen ADAM-17 X-
ray structures available in the PDB, on the alpdud@n atoms, reveals that the overall fold of the
catalytic domain is well conserved, but a notewpftéxibility of the S1" and S2 (Tyr352-Gly363)
loops exists. Thus, as already described in arprenious worke a deeper analysis based on the

RMSD values calculated for every possible combamatf alignment and on the S1’ and S2 loops



shapes, identified five different clusters. Froncheaentified cluster, the X-ray structure with the
highest resolution (2147, 3EDZ, 3EWJ, 2DDF, 20I@sxhosen for subsequent molecular docking
calculations.

As regards MMP-1, -2, -9 and -14, the analysishef available X-ray structures reveals that the
overall fold of the catalytic domains is strictlgrsserved, thus for each MMP, the structure having
the highest resolution, preferring those co-criiged with organic or peptidic inhibitors, was
chosen (PDB codes: 1HFC, 3AYU, 4H3X and 3MA2, retipely).

Docking Simulations. Molecular docking of21 into the X-ray structures of ADAM-17 (PDB
codes: 2147, 2FV5, 2010, 3EWJ, 2DDF) was carrietl using the Glide 5.5 prograffi.Maestro
9.12"was employed as the graphical user interface, aguard=4 representing the most probable
binding mode oR1 was rendered by the Chimera software packége.

Ligand and Protein Setup.The 3D structures of the ligands were generatetl Wie Maestro
fragment Build toof’ then, a geometry-optimized ligand was preparedgusig-Prep 2.3 as
implemented in Maestro. The target proteins wespared using the protein preparation wizard in
Maestro 9.1. Water molecules were removed, andeating proteins were aligned based on the
R-carbon trace. Hydrogen atoms were added, a H@eleas assigned to the zinc ion in the active
site, and the binding pocket was identified by plg@ 20A cube around the catalytic ion.

Docking Setting.Molecular docking calculations were performed with aid of Glide 5.5 in extra-
precision (XP§°3° mode, using Glidescore for ligand ranking. A comist that forced the
interaction with the metal ion was included. Thiesied docking pose was further minimized using
OPLSA2005 as force field, the PRCG methods untgradient of 0.001 kcal/mol*Aand the

implicit water model implemented in Macromodel.

Supporting Information available: A table reporting the HPLC purity analysis datatlué final

products. This material is available free of charigethe Internet atttp://pubs.acs.org
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Figure Captions.

Figure 1. Progression of the SAR: from the hit compoung the ADAM-17 selective inhibita2l.
Figure 2. Examples of ADAM-17 selective inhibitors.

Figure 3. Inhibition of soluble ALCAM release. SKOV3-luc EOECklls were treated with the
indicated amounts of compouddr 21 and then stimulated with pervanadate or EGF fom@0or

18 h, respectively. Conditioned media were thervéstied and tested by ELISA for SALCAM
levels. Data are expressed as % of control cultmeased with solvent (DMSO). Whole cell assays
were performed and tested in duplicates. A reptasiga experiment is shown.

Figure 4. Binding mode 0f21 (gold sticks) within the active site of ADAM-17 assulted from

docking calculations (PDB code 20I10). H-bonds apicted as dashed black lines.

Table 1.In Vitro Enzymatié Activity (ICso nM values) of glycine-like

compound®-13and the reference compouidf®.

H
HI:IAH/N\OH

S0, O

O_R

~

Compd ADAM-17 MMP-1 MMP-2 MMP-9 MMP-14

2 590 27000 3.8 96 310

R
Br

3 O 16 120000 1.2 14 630
(0]6]

F

4 » 145 32000 3.0 42 590
F3
> ©/ 200 74000 7.5 37 7200
6 / 640 >500000 48 690 72000
7 O\ 104 >500000 15 60 1600
-7 Br



8 ,»©\F 71 61000 7.8 110 940

° ,fQOCFs 280  >500000 20 76 2900
10 ,f 76 100000 41 920 1700
N/
11 '
650 620000 670 29000 120000

12 82 181000 18 330 890

EEL
Br
13 ©\ 105 >500000 1750 51000 113000
=

140
17 28000 110 890 2900

2 The IGo values are the average of three determinations 8 <10%.” Data

from our lab.

Table 2. In Vitro Enzymatic activit§ (ICso nM values) of close

analogues o13.

Compd ADAM-17 MMP-1 MMP-2 MMP-14
H

HN/\[(N‘OH

S0, O

© Br 105 >500000 1750 113000
H

~ N.

Br 160 >200000 1870 123000



HN o

S0, O

Br >50000 nd 125000 nd

QP4

H
HN/\[(N‘OH

S0, O

Br

24

320 >200000 3800 170000

17

‘ OCH;
N.

Hryﬁ( OH
S0, O

il 500 >500000 1045 21400

B
18 =

% The 1Go values are the average of three determinatiorts 80 <10%.

Nd: not determined.

Table 3.In Vitro Enzymatié Activity (ICso nM values) of P1-substituted analogued &f

R oy
= N
Hg(;[g OH
Br
O\/éj\Br
Compd R ADAM-17 ADAM-10 MMP-1 MMP-2 MMP-9 MMP-14
13 H 105 39000 >500000 1750 51000 113000
19 (CH2)2NHCbz 43 8200 400000 4100 11000 104000
20 (CH2)3sNHCbz 11 300 370000 1440 4400 68000
21 (CH2)sNHCONH; 19 150 >500000 240 1630 19500

® The 1Go values are the average of three determinatiorts St <10%.



Table 4.Properties of Tested Compounds Calculated by QikPro

# of primary | # H-bond | # H-bond

Compd | MW?2 | QPlogPo/ | QPlogS
metabolite$ | donof | acceptor

20 685.4 4.03 -7.5 4 3 11

21 594.3 0.68 -3.7 4 5 10

2 Lipinski’s rule of 5 (<500)° Log of the octanol/water partition coefficient, ggn95% of drugs (-2/6.5).
Log of aqueous solubility S (mol/L), range 95% ofigs (-6.5/0.5f Range 95% of drugs (1/8)Lipinski’s

rule of 5 (<5)/ Lipinski’s rule of 5 (<10).

Table 5.Selectivity profile of compoung1 in comparison witH®.

|Csoa (nM)
Compd
MMP-1 MMP-2 MMP-9 MMP-14 ADAM-17 ADAM-10
1 1100 17 46 210 1.6 240
21 >500000 240 1630 19500 1.9 150

& The 1Gyo values are the average of three determinatioris S&ix <10%.



Table 6.In vitro cellular activity of synthesized compound8, 19-21and the reference compound

compd
13
19
20
21

1

& Whole cells assays were performed in duplicates. &3 generally within

Inhibition of SALCAM release, ICso (NM)

A2774
PV EGF
>10000 >10000
1391 >10000
274 7626
45 651
26 419

1

PV®
5301
2096
350
58

14

SKOV3-luc

EGF
>10000
9519
5641
4272

966

PV®
840
825
349
<10
<10

+

A2780

EGF
>10000
>10000
10000
845
1436

10%. One experiment,

representative of three, is showWnnhibition of pervanadate-induced sALCAM releaSmhibition of EGF-

induced sALCAM release.



Scheme 1Synthesis of compound&13and16®

OH N\ - i ~
HN/\[( HN 0 S>< HN/\[( OH
| | |
SO, Na SO; Na SO.CI SO, O SO, O S0, O
_a_ _b_ _c _d_ .
VT T O ) 7]
OH O 1\ N\ (0] SN N\ SN
R R R R R
22-32 33-43 44-53,16 54-61 3 R=4-Br
4 R=4-F
5R= 4-OCF3
f j 8 R=3-F
9 R= 3-OCF,
H 10 R= 3-Ph
11 R=P
N. _THP N Y
HN 0 HN “OH 12 R= 3 5-F
r g N
S0, O _°,. S0,0
~ ] ~ ]
\\ (@] \\
R R
62-64 6 R=4-Ph
7 R=3-Br
13 R=35-Br

®Reagents and conditions: (a) the appropriate sutedibenzylbromide, NaOkPrOH, 70 °C; (b) (COC))
DMF, CH:CIy; (c) glycine, TEA, HO, dioxane; (d) TBDMSIONEK EDC, CHCI; (e) TFA, CHCI;, 0 °C;

(f) THPONH,, HOBT, NMM, EDC, DMF: (g) HCI 4N, dioxane, MeOH.



Scheme 2Synthesis of compounds and18®

(0] 0]
LI N
SO,CI SO, O SO, O
b

Br _a> —_— Br

[ j Br
65

43

H
N. OH
HN™ 7 OH N
SO, O d e SO, O
Br Br

68, 69
17: R=--QOCH3

N
18:R=--</

®Reagents and conditions: (a) glycirtert-butyl ester hydrochloride, TEA, 4, dioxane; (b) 3-
pyridinylboronic acid or 4-methoxyphenylboronic &cPd(PPEa4, KsPQu, dioxane/HO, 85 °C; (c) TFA,

CH.Cl,, 0 °C; (d) TBDMSIONH, EDC, CHCl,; (e) TFA, CHCl, 0 °C.



Scheme 3Synthesis of compound$ and19-2F

)/H\H/NHz j \[g

HN/\”/ S'7< o HN/\H/ “OH

S0, O SO, O

Br Br

80 21
m '
5 R iy N._THP oo
R\ OR2 ‘N \O/ R\N N\OH
SO,CI 302 SO, O SO, O
Br d Br
\/@ \/©\ Br O Br
70 R=CHs, Ry=H, R,=Bu 74 R=CH3, Ry=H 15 R=CHjg, R4=H
C 71 R=CH,, R;=H, Ry=H 75 R=H, R4=(CH,);NHCbz 20 R=H, R;=(CH,);NHCbz
72 R=H, R4=(CH,);NHCbz, Ry=H
f 73 R=H, R4=(CH,);NHCONH,, Ry=H
e!
NHCbz NHCbz NHCbz
NHCbz - -
Boc B : OtB OH N
N oC-\ u HNA”/ H'T‘/\ﬂ/ “OH
OtBu 302 SO, O SO, O
Br
19

®Reagents and conditions: (a) sarcostee-butyl ester hydrochloride or H-D-Orn(Z)-OH or H-D-
Orn(carbamoyl)-OH, TEA, kD, dioxane; (b) TFA, CkClz, 0 °C; (¢) THPONH, HOBT, NMM, EDC,
DMF; (d) HCI 4N, dioxane, MeOH; (e) NHaq CHsCN, 0°C to rt; (f) (BogyO, TEA, DMAP, CHCIy; (g)
77, PPh, DIAD, THF; (h) TFA, CHCly, 0 °C; (i) THPONH, HOBT, NMM, EDC, DMF; (I) HCI 4N,

dioxane, MeOH; (m) TBDMSIONHK EDC, CHCIz; (n) TFA, CHCI;, 0 °C.
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