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Summary Results and Discussion

. . Synthesis
A novel series of indole-2-carboxylate analogues of GV150526 ( y

in which the propenoic double bond was substituted with different The derivatives of the new series carrying the different

“probes” or replaced by a isosteric cyclopropyl moiety were syn«prohes” on thex,3-unsaturated double bond are listed below

thesized and evaluated for their affinity profile in order to obtalrh-able 1,2-6 and were prepared exploiting alternatively

fqrth_er |nformat|on_ on the pharmacophoric model of the glycmﬁ-lorner-E’mmons-Wittig or Knoevenagel reactions to insert

binding site associated to the NMDA receptor. on the vinylic double bond different groups endowed with
steric and/or stereoelectonic differentiation in order to allow
a possible further mapping of the glycine binding site. The
stereochemistry of the double bond in the various derivatives
represented in the Schemes shown below was determined

Introduction using NMR technigues (namelle 4 and NOES experi-
ments).

Glutamate is the most abundant excitatory neurotransmitter
present in the CNS. It is now widely recognized that if2?'€1

pathological conditiod$™, such as stroke, abnormal Q
amounts of glutamate are released into synaptic clefts causing o
an over-stimulation of N-methyl-D-aspartate (NMDA) re- H
ceptor which, ultimately, leads to a significant increase of the o X
intracellular level of CH" in the post-synaptic neurons, caus- N cooH
ing the activation of several neurotoxic cascades responsible cl N
for irreversible neuronal damabe.
Modulating the influx of C&" through the ion channel
associated with the NMDA recept8rusing competitive and Entry X PKi EDso (i.v.) EDso(p.0)
non-competitive NMDA antagonisfs! led to potential mghkg  mglkg
therapeutic benefit according to animal models of stroke.
Recently, the glycine binding site has become one of the mast H 8.5 0.06 6.0
attractive targets for neuroprotection after stroke, in view of Me 8.3 0.9 13.2
the role of glycine as a co-agonist of the glutafiat® in 5 cl 77 0.055 3.08
the activation of this ionotropic receptor complex and thg F@) 8.0 0.14 18.4
E?Yorable therapeutic index seen for glycme-antagd?'ﬁsts 4a FE) 6.6 nt nt
The indole-2-carboxylate derivative GV150526 (Entry 1 '(\':EAC ;2 :'tz nl(:

Table 1) was identified by Glaxowellcof&? as a potent
and selective glycine antagonist endowed with nanomolar

affinity in vitro and excellenin vivo activity in the MCAo . . . . .
Y Y és depicted in Scheme 1, the starting point for the reactions

model in rats both pre and post-ischemia. The present PapSSed on Horner-Wittig reaction was the aldehydeéhich

deals with the synthesis and the pharmacological Char%és easily obtained in high yield submitting 2-ethoxycar-

terization of a novel series of analogues of the Compd’”ndbonyl-4,6-dichloroindole to Vilsmeyer-Haack (PQTIMF)
bearing different “probes” on the propenoic double bond & gitions. This derivative was protected as (2-trimethyl-
with its replacement with a bioisosteric cyclopropyl groupsilyyethoxymethyl (SEM) derivative using SEM chloride in
This new series of indole-2-carboxylates showed nanomolBfiF at low temperature to give in almost quantitative yield
affinity for the glycine binding site coupled with high receptothe intermediat&c. This intermediate was submitted to Hor-
selectivity. Some analogues prepared in our laboratories wewr-Wittig reaction at RT with different phosphonates using
not reported because of disclosure in a patent reporting no@#zoBicycloUndecene (DBU) as ba&d). The desired
3-(indol-3-yl)propenoic acid derivatives analodags methyl derivative was obtained as BrZ mixture and the
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DMF, 0 °C; b) LHMDS, Scheme 3a)t-BuOK, CHCI>from-70°Ctor.t.;b) HCEH, 40 °C; c) EDC,

(EtO)20PC(H)(Me)CONHPh, DMF, 0 °C followed by chromatographicHOBT, Aniline, CHCN, r.t.; d) LIOHH20, THF/HO, r.t. followed by acid
separation; ¢) HCI 5M, reflux; d) LIOH20, EtOH, 50 °C followed by acid quenching.

quenching.

isomer percentage was dependent on the equivalents of t
used and the reaction temperature; however, the desired [
isomer was easily obtained by flash chromatography.

The synthesis of the chloro derivative is shown in Scheme
for the same aldehyde protected as phenylsulphony! deri\
tive 7b; on the vinyl derivative the acidic deprotection
(HCOoH, RT) of thea,B-unsaturatedert-butyl ester gave in
high yield the corresponding acid which could be obtained
pure isomer after crystallization from ethyl ether. The gure
isomer was subsequently transformed into the phenyl ami

deprotection was performed with ethanolic lithium hydroxid

Cl Cl
e d = c
in high yield using EDC and aniline. Finally, a two é'?ep C,/@EAC:)H Clm;
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to obtain the desired 2-carboxylic acid in quantitative yield,
As far as the vinylic fluoro derivative is concerned, twcﬁ

cheme 4a) LHMDS, THF, —70 °C followed by chromatographic separa-
on b) EDC, HOBT, Aniline, CHCN, reflux; c) HCQH, 40 °C; d)

approaches were followed and they are reported in SchemMgsH,0, THF/HO, 60 °C followed by acid quenching.
3 and 4. It is worth noting that, as reported in Scheme 3, only

the purek isomer was obtained using the phosphoteate
butyl ester on the protected aldehyf@e while to obtain the
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Scheme 2a) LHMDS, THF, 0 °C; b) HC@H, r.t.followed by crystallization
from EbO; c) (PyS), PPk, THF, Aniline, reflux; d)LiOHH20, EtOH, r.t.;
e) LIOHH20, EtOH, r.t. followed by acid quenching.

desiredZ product, the Horner-Emmons reaction had to be
performed using the phosphonate carrying the free carboxylic
acid as shown in Scheme 4, according to literature refer-
ence8%-32] TheE/Z mixture obtained was then easily sepa-
rated and th& acid16 was coupled to aniline using EDC in
THF. Deprotection of the N-BOC derivatid& with formic

acid and basic hydrolysis (LIOH/EtOH) of the esteric moiety
in position C-2 gave the desired proddct

In order to obtain the acetamido derivatbithout prob-
lems in the final basic hydrolysis, the 2-carboethoxy aldehyde
7awas replaced by the corresponding allyl ester derivative
19a as depicted in Scheme 5. The neutral deprotection of
intermediate?1 with Pd-tetrakis(triphenylphosphine) and di-
medone allowed a quantitative recovery of the desired pure
isomer.

As far the Knoevenagel reaction described in Scheme 6 is
concerned, the enamino intermedi22 was obtained by
refluxing 3-formyl-2-ethoxycarbonyl-4,6-dichloroindole
with pyrrolidine in benzene under Dean-Stark conditions.
This intermediate could easily be separated and remained

Y It is worth noting that the transformation to give derivaBvauld have

been performed in a single step from intermediateut this attempt allowed

the recovery of some propargylic derivative too because of a possible

B-elimination reaction. On the other hand, the two-step procedure allowed a

chromatographic purification of intermedidt2and no elimination reaction

was observed on this substrate, thus permitting synthesis of the desired
derivative3 as pure compound.
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Finally, the removal of the vinylic double bond and its
substitution with an isosteric cyclopropyl moieB80( was
performed as described in Scheme 7. Aldehydeas pro-
tected as SEM derivative’@ using SEMCI in DMF, the
formyl group transformed into the corresponding vinyl de-
rivative 27 which was then subjected to the cyclopropanation
reaction using rhodium acetate in dimethoxyethane. The re-
sulting amide28 was then hydrolyzed to the ester derivative
29using HCI and finally transformed into the desired product
30 using monohydrated lithium hydroxide. In order to over-
come the low yield obtained for the production of intermedi-
ate28 from 27, an alternative route through intermediate
was set up and the product obtained in acceptable yield via
diazomethane cyclopropanation.
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Scheme 5.a) DBU, CHCIy, r.t. b) TFA, CHCIz, r.t.; c) Dimedone,
Pd(PPB)a, THF, r.t.
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stable for weeks if stored at low temperature. The reaction PR

22 with theN-phenyl 2-cyanoacetamide in pyridine led to the
isolation of the desire product23 only. Basic hydrolysis
of the ethyl ester with lithium hydroxide monohydrate unfor
tunately led to a complete isomerization of the double bot
producing a 1:E:Z mixture of the desired 2-carboxylic acid
derivative 6. This problem was overcome using the corre
sponding 2-allyl este¥9to give intermediat25which, after
reaction with cyanophenylacetamide in pyridine led to th
isolation of the desired product only also in this case.
Neutral hydrolysis of the allyl est&6 using Pd tetrakis
triphenyl phosphine allowed the recovery the desired pu
2-carboxylic acid as singlde isomer. When intermedia®®
were submitted to Knoevenagel reaction using the r
trophenyl acetamide in pyridin&/Z mixture of the desired
product were immediately obtained. Unfortunately, the nitru

derivative proved unstable to the different chromatographi¢neme 7.a) LHMDS, MePPH, THF, 60 °C; b) RAXOAC), DME, N-
conditions used to isolate the péresomer; furthermore, any phenyl-diazoacetamide, r.t.; ¢) HCI 5M, reflux; d) Li®#20, EtOH, 50 °C
attempt at deprotection on the isomeric mixture led to extetoowed by acid quenching; €) LHMDS, SEMCI, DMF, 0 °C; f) £
sive decompoasition. Et20; Riy(OAC).
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Scheme 6a) pyrrolidine, benzene, reflux; b) NCGEONHPh, Py, r.t.; c)
O2NCH2CONHPh, Py, r.t; d) LIOHH20, EtOH, r.t. followed by acid
quenching; e) pyrrolidine, benzene, reflux; f) NGGONHPhH, Py, r.t.; g)
Dimedone, Pd(PR, THF, r.t. h) AllylOH, pTSA, reflux.
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The biological evaluation of the new chemical entities
(NCE) was performed using the following screening se-
quence previously descridétl: a) binding assdy?! to
evaluate the affinity for the glycine site ; b) selectivity for the
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glutamate receptors (NMDA/AMPA/KA); éh vivoanticon-  Conclusions
vulsant activity in the NMDA induced convulsions model in

mice (v andpo)[34]. Different “probes” were used to test the ability of the

receptor to tolerate substitution on the double bond of ana-
logues ofl. The receptor seems to be extremely sensitive to
hindered EGW, leading to a reduced affinity. Among the
Discussion different compound tested, derivati8edespite the reduced

in vitro affinity with respect to the unsubstituted analogjue

Different “probes” in terms of steric hindrance and stere¢'0Wed & promising preliminamy vivo pharmacological

electronic properties were used to evaluate the effect of tﬂ@f"e'
substitution in thex position to the phenylamidic moiety of

the derivativel. The results of this study are reported in
Table 1. Acknowledgments

The replacer_nent ofa vmyllc_: proton with agroup exhlbltmg We would like to thank Mr. S. Costa for tinevivoprofiling. We also thank
a moderately increased steric bulk but with poor electronige spectrometry and spectroscopy labs of GlaxoWellcome S.p.A. for their
properties like a methyl prob&)(led to minimal variations fruitful collaboration in MS and NMR studies and Mrs. Maria Passarini for
in terms ofin vitro affinity. her valuable support.
On the other hand, compounds endowed with approxi-
mately the same steric hindrance of the methyl derivaiive _
but with electron-withdrawing propertie8, 5, 6) led to a Experimental
significant decrease of the in vitro affiniti§.
This marked effect could be minimized using an e|ectron_lm‘rared spectra were recorded ona Bruker IFS 48 spectroﬁhemMR
. . . . spectra were recorded on a VVarian Unity 400 (400 MHz); the data are reported
w_|thdraW|ng SUbSt'_tuem but endowe_d V‘_”th reduced Ster!;é) follows: chemical shift in ppm from the & line as external standard,
hindrance. Accordingly, when the vinylic proton was remuliplicity (b = broad, s = singlet, d = doublet, t = triplet, q = quartet, m =
placed by a fluorine atom as in derivativa reversed effect multiplet) and coupling constants.
was observed. Chromatography was carried out by use of the Merck Silica Gel 60
A possible explanation (for this effect) could be offered i|(1230—400 mesh) as described by %filal Mass spectra were performed on

. e . riple Quadrupole (VG-4 Fison Instrument, UK) equipped with Fast Atom
accordance with the pharmaCOphonc Interaction proposed@ bardment (FAB) ionization . Elemental analyses were determined by a

ref. [22], In particular, it was proposed that the carbonyl groups 1108 Carlo Erba elemental analyzer and the analyses of the reported
belonging to the phenylamidic moiety bEould behave as a compounds are in agreement with the calculated values. Melting points were
H-bonding acceptor group. Therefore, the introduction afetermined on a Biichi 530 apparatus (scale 0 °C-250 °C) and are uncor-
EWG in positiona to this carbonyl group should reduce jtgected. AII the reactions were carried out under a controlled atmqsphere in
ability to interact with the receptor, resulting in a |OweFIame dried glassware. Anhydrous DMF was purchased from Aldrich; THF

- . N . was used after distillation over K/benzophenone;@kland CHCN were
affinity. Moreover, the increase of the steric hindrance in thl}%ed after distillation over2Ps. Reactions were monitored by analytical

pQSitior! probably should represent an addi_tiqna| penalt}/ f@fin-layer chromatography (TLC) using Merck Silica Gel 60 F-254 glass
this series of compounds, making it more difficult to achievgates (0.25 mm).

the right spatial orientation of the carbonyl.
ObVIOUS.ly.' Whe.n the C-3 side Cha.'” cannot direct thJ?—tert-Butoxycarbonyl-3-formyl-4,6-dichIoroindole-2-carboxylicAcid Ethyl
phenylamidic moiety to correctly achieve the above mef 75
tioned interaction, as in derivativia, a dramatic reduction
in affinity is observed. To a[zsz?lution of aldehyd@(prepared according to the procedure reported
To further evaluate the stereoelectronic effect of this olef{p"¢" ") (858 mg, 3.0 mmol) in dry THF, DMAP (74 mg, 0.6 mmol) and

ietv th | | derivativeo d. A d is(tert-butoxy carbonate (380 mg, 3.6 mmol) were added at room tempera-
molety, the cyclopropyl dernvativeswas prepared. ACCOrA- e anq stirred for 24 h. The solution was evaporated to dryness and the crude

ing to mode_ling studies, this compound _Showed the COITgfbduct crystallized by cold AcOEt to give the desired product in 80% yield.—
spatial requirements necessary for the alignment with deriwap 141 °c.— IR (Nujoly = 3305-3288 ciit (NH).— *H NMR (CDCl): 5
tive 1 within the pharmacophoric modi&. Despite that, a =10.77 (s, 1H), 8.24 (d, 1H), 7.42 (d, 1H), 4.50 (q, 2H), 1.65 (s, 9H), 1.43
marked decrease in termsinfitro affinity was observed as (. 3H).— MSm/z386 [M[".
reported in Table 2, suggesting once more the “ideal” features
of GV150526 {). ~ 1-(2«(Trimethylsilyl)ethoxymethyl)-3-formyl-4,6-dichloroindole-

Finally, these compounds were tested for their ability t®carboxylic Acid Ethyl Estei7€)
inhibit the convulsions caused by “in vivo” administration of T lution of aldehydz q g N g g
NMDAB4! | a surrogate for stroke models, starting form the T2 3;splution of aldehyde(prepared according to the procedure reporte
basi . h .2 . 1A ref.'“!) (860 mg, 3.0 mmol) in dry DMF, LHMDS (sol. 1 M in hexanes)

asic assumption that NMDA receptor overactivation is thg ¢ . 3.6 mmol) was slowly added at 0 °C: SEMCI (0.64 mL, 3.6 mmol)
key event in neurodegeneration following cerebral ischemigas subsequently added at the same temperature and the solution was
The ability of the new chemical entities to counteract NMD Aallowed to warm to room temperature and stirred for an additional two hours.
induced convulsions was used as the end point of the modék solution was quenched with aq. 44, extracted with ACOEt, and the
Some of the product described in Table 1 despite th@ﬁganic phase was dried over sodium sulphate; the solution was filtered and

. S _the organic phase evaporated. The crude product was purified by flash

re?u.ced .aﬁm.lty’ Show.edl ex%e”?nt .E(B IR Inhlgltlng COI.’I chromatography (CyH/AcOEt 90:10) to produce the desired product in 93%
vulsions in miceln particular, derivativ@ showed properties yield.—. 'H NMR ([D6]JDMSO): & = 10,54 (s, 1H), 7.991 (d, 1H), 7.57 (d.
quite similar to those of the lead compodnehaking it very 1), 5.73 (s, 2H), 4.41 (q, 2H), 3.44 (t, 2H), 1.32 (t, 3H), 0.78 (t, 2H), -0.12
attractive in terms of further characterization. (s, 9H).

Arch. Pharm. Pharm. Med. Chem. 332, 271-278 (1999)
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E-1-(2-(Trimethylsilyl)ethoxymethyl)-3-(2-methyl-2-phenylcarbamoyl)-  1H), 7.71 (m, 2H), 7.65 (d, 1H), 4.34 (q, 2H), 1.23 (t, 3H). M&502 [M
4,6-dichloroindole-2-carboxylic Acid Ethyl Este) ( +HI]".

To a solution of (EtGPO(CH)(Me)CONHPh (430 mg, 1.5 mmol) in dry ) ) .

DMF, KHMSD (0.5 M in toluene) (0.75 mL, 1.5 mmol) were slowly addedz-l-BenzenesuIfonylj3-(2-phenyIcarbamoyl-z-chlorownyI)-4,6-d|c:hIor0|n
at 0 °C and the solution was left under stirring at the same temperature $8f€-2-Carboxylic Acid Ethyl EsteL.{)
1 h. Aldehyde7c (430 mg, 1 mmol) was slowly added the solution was To a solution ofL0(1.05 g, 2 mmol) in dry THF were added 2,2"-dipyridy!
allowed to warm to room, quenched with aq.4TH extracted with AcOEt  gisulfide (506 mg, 2.3 mmol) and triphenyl phosphine (600 mg, 2.3 mmol)
and the organic phase was dried over sodium sulphate; the solution a8 the resulting yellow solution was stirred at room temperature for 2.5 h.
filtered and the organic phase evaporated. The crude product was purifiegdpiline (0.25 mL, 2.7 mmol) was added and the mixture heated at reflux for
flash chromatography (CyH/AcOEt 85:15) to isolate the degirptbduct 24 h, then 1N hydrochloric acid was added and the mixture extracted with
in 56% yield.— IR (Nujoly = 1678 cr* (C=0).-*H NMR ([D6]DMSOQ):  EtOAc The combined organic phase was washed with brine, dried and
5 =12.48 (bs, 1H), 9.70 (s, 1H), 7.80-7.72 (m, 3H), 7.48 (d, 1H), 7.33 (tpncentrated under reduced pressure. The resulting residue was adsorbed
2H), 7.26 (d, 1H), 7.08 (m, 1H), 5.71 (s, 2H), 4.32 (g, 2H), 3.31 (t, 2H), 1. %nto silica and purified by flash chromatography to give the desired product
(d, 3H), 1.30 (t, 3H), —0.11 (s, 9H). 11— IR (Nujol)v = 3240 crii* (NH), 1724 (C=0).-2H NMR ([D6]DMSO):

5 =10.17 (bs, 1H), 8.08 -8.05 (m, 4H), 7.83-7.70 (m, 6H), 7.37 (m, 2H),

E-3-(2-Methyl-2-phenylcarbamoyl)-4,6-dichloroindole-2-carboxylic Acid 7.16 (m, 1H), 4.36 (q, 2H), 1.25 (t, 3H).
Ethyl Ester 8b)

. ) Z-3-(2-Phenylcarabamoyl-2-chlorovinyl)-4,6-dichloroindole-2-carboxylic
Derivative8 (1.65g, 3 mmol) was suspended in 95% EtOH (10 mL) ang‘gid Ethyl Ester1?)

5N HCI (3 mmol) was slowly added. The resulting suspension was refluxe
for 3 h. AcOEt was added and the mixture extracted. The crude product wakhtermediatell (276 mg, 0.5 mmol) was suspended in 80% EtOH and
dried over sodium sulphate and after evaporation it was chromatographd@HH20 (18 mg, 0.75 mmol) was added. The mixture was stirred for 6 h
(CyH/ACOEt 75:25) to give the desired prod8btin 80% yield.— IR (Nujol) and AcOEt was subsequently added. The organic phase was dried over
v = 3317-3288 ciit (NH), 1678 (C=0).2H NMR ([D6]DMS0):5=12.48  sodium sulphate and evaporated to dryness. The crude product was purified
(bs, 1H), 9.70 (s, 1H), 7.80—7.72 (m, 3H), 7.48 (d, 1H), 7.33 (t, 2H), 7.26 (@Y flash chromatography (CyH/AcOEt 75:25) to give the desired intermedi-
1H), 7.08 (m, 1H), 4.32 (q, 2H), 1.79 (d, 3H), 1.30 (t, 3H). ate12 in 88% yield.—*H NMR ([D6]DMSO): & = 12.67 (bs, 1H), 10.07 (s,
1H), 8.25 (s, 1H), 7.73 (d, 2H), 7.48-7.13 (m, 5H), 4.32 (q, 2H), 1.3 (t, 3H).
E-3-(2-Methyl-2-phenylcarbamoyl)-4,6-dichloroindole-2-carboxylic Acid . . . .
7 Z-3-(2-Phenylcarabamoyl-2-chlorovinyl)-4,6-dichloroindole-2-carboxylic
Acid Ethyl Ester3)
Intermediate8b (835 mg, 2 mmol) was suspended in 80% EtOH (10 mL) ) )
and LiOH monohydrated (144 mg, 6 mmol) was added; the mixture was/nNtermediatel2 (164 mg, 0.4 mmol) was suspended in 80% EtOH and
warmed at 50 °C for 3 h, acidified to pH = 3 and extracted with AcOEt. THeOH H20 (14 mg, 0.6 mmol) was_added. The mixture was stirred for 6 h
organic solution was dried and the crude product precipitated from cold EtGH3d Subsequently acidified to pH = 3. AcOEt was subsequently added, and
to give the desired produ2in 90% yield.— IR (Nujoly = 3838 cri* (NH), the desnefilproduﬁwas precipitated as SO|1Id in 70% yield.— IR (Nujol)
2725-2000 (COOH), 1703 (C=0)*H NMR ([D6]DMSO): 5 = 13.45 (bs, - 3267 cm" NH, 1684 (C=0), 1599 (C=C).-H NMR ([DE]DMSO): 8 =
1H), 12.38 (s, 1H), 9.69 (s, 1HO, 7.76 (dd, 1H), 7.74 (d, 1H). 7.31 (t, ZH??».S (bs, 1H), 12.5 (s, 1H),10.00 (s, 1H), 8.26 (s, 1H), 7.75 (d, 2H), 7.48-7.37
7.22 (d, 1H), 7.06 (tt, 1H), 1.78 (bs, 3H). M82389 [M[". M, 3H), 7.29, (d, 1H), 7.03 (t, 1H). M8/z375 [ + HT"

Z-1-tert-Butoxycarbonyl-3-(2-fluoro-2-carboxy)-4,6-dichloroindole-
2-carboxylic Acid Ethyl Esterl)

. . . ) A 1 M solution of LHMDS in THF (0.92 mL) was added dropwise to a
A solution of 2-chloro-(diethoxyphosphonyl)acetic atsut-butyl ester s tion of diethyl 2-fluoro-(diethoxyphosphonyl)acetic acid (0.1 g,

(prepared in 94% overall yield from the commercially availablgy 46 mmol) in dry THF (4 mL) at —70 °C, and the reaction was stirred at
(diethoxyphosphonyl)acetic _actdrt—butyl ester in two steps according to —40 °C for 15 min. After cooling at—70 °C, a solution of aldea@.15 g,

ref. [35]) (0.9 g, 3.5 mmol) in dry THF (15 mL) was cooled to 0 °C ang) 39 mmol) in THF (6 mL) was added dropwise and the stirring was contin-

1 .M LHMDS (3.5 mL,_3.5 mmol) was added dropW|s¢. The reaction W8Sed at —40 °C for 1.5 h. Ethyl acetate was added and the organic phase was
stirred for 0.75 h at this temperature, then a suspensidh @repared as 55he4 with a 2N solution of HCI and brine, dried and concentrated under
reported in ref. [36]) (1.5 g, 3.5 mmol) in dry THF (30 mL) was added.qqced pressure to give a criide mixture and the isomers were separated
Stirring was continued for 3 h at 0 °C resulting in the gradual formation ofb%, flash chromatography (CyH/AcOEt 85:15). to give the desired isbéner
clear solution to which was added saturated®I{{10 mL). The layers were 57% yield.

separated and the aqueous phase extracted wiI€ x 50 mL). The IsomerE: mp > 220 °C*H NMR ([D6]DMSO): 5 = 7.93 (d, 1H), 7.41 (d,
combined extracts were washed with brine, dried, and concentrated ungpﬁ’ 6.39 (d, 1H), 4.24 (q, 2H), 1.53 (s, 9H), 1.24 (t, 3H). MR 447
reduced pressure. The resulting crude product was purified by flash chro HH]

tography (CyH/EtOAc 85:15) to gi8(68% yield, 62/38 mixture of isomers ™.~ (16): mp > 220 °C*H NMR ([D6]DMS0):5=8.03 (d, 1H), 7.54

of unassigned stereochemistry) as a white solid. — IR (Nwjel1736 and (d, 1H), 6.90 (d, 1H), 4.28 (q, 2H), 1.58 (s, 9H), 1.27 (t 3H5.rMS,447

1718 cmi* (C=0)~ H NMR (CDCk): Major isomes3 = 8.04 (dd, 2H), 8.01 [v+H]*, B B B ’

(d, 1H), 8.00 (s, 1H), 7.65 (tt, 1H), 7.55 (td, 2H), 7.28 (d, 1H), 4.41 (q, ZHB

1.56 (s, 9H), 1.37 (t, 3H); Minor isomer: 8.09 (dd, 2H), 8.0 (d, 1H), 7.55 (t
2H), 4.41 (g, 2H), 1.37 (t, 3H). M®/z558 [M + H[".

E- and Z-1-Benzenesulfonyl-3-(2-tert-butoxycarbonyl-2-chlorovinyl)-
4,6-dichloroindole-2-carboxylic Acid Ethyl Esté®) (

%-1-tert-ButoxycarbonyI-S-(Z-fluoro-2-phenylcarbamoy|)-4,6-dichloroind
ole-2-carboxylic Acid Ethyl Estefl)

Z-1-Benzenesulfonyl-3-(2-carboxy-2-chlorovinyl)-4,6-dichloroindole-2-ca L-Hydroxybenzotriazole hydrate (0.047 g, 0.35 mmol), 1-(3-dimethylami-
: ; nopropyl)-3-ethylcarbodiimide hydrochloride (0.085 g, 0.43 mmol) and ani-
rboxylic Acid Ethyl Esterl(0) ) ;
line (0.04 g, 0.43 mmol) were added to a suspension of the comf6éund

A suspension d (3.1 g, 5.42 mmol) in formic acid (150 mL) was stirred (0.13 g, 0.29 mmol) in acetonitrile (15 mL) and the reaction was refluxed for
overnight at room temperature. After evaporation of the formic acid, produtt5 h. Ethyl acetate was added and the organic phase was washed with a 2N
10(100% yield, mixture oE- andZ-isomers) was obtained as a white solid.solution of HCI and brine, dried and concentrated under reduced pressure.
The pureZ-isomer was obtained by trituration with diethyl ether.— MpThe crude product which was purified by flash chromatography to yield the
229.5-232.1 °C.— IR (Nujol) = 2900-2790 cit (OH), 1736 (C:O).—lH desired compounti7in 66% yield.— Mp> 220 °C.— IR (Nujol)= 3360 critt
NMR ([De]DMSO): 3 = 8.09 (dd, 2H), 8.06 (s, 1H), 8.04 (d, 1H), 7.82 (m,(NH), 1745 and 1676 (C=0), 1603 (C=C}H NMR ([D6]Acetone):5 =
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9.68 (s, 1H), 8.15 (d, 1H), 7.84 (m, 1H), 7.52 (d, 1H), 7.47 (d, 1H), 7.38 E-3-(2-Fluoro-2-phenylcarbamoyl)-4,6-dichloroindole-2-carboxylic Acid
2H), 7.17 (tt, 1H), 4.41 (q, 2H), 1.65 (s, 9H), 1.35 (s, 3HME552 [M+H]".  (4a)

Lithium hydroxide monohydrated (0.015 g, 0.36 mmol) was added to a
Z-3-(2-Fluoro-2-phenylcarbamoyl)-4,6-dichloroindole-2-carboxylic Acidsolution of the compourith (0.04 g, 0.095 mmol) in THFA® (6 mL/4 mL)
Ethyl Ester {8) and the reaction mixture was stirred at r.t. overnight. Ethyl acetate was added
and the solution was washed with a 2N solution of HCI and brine. The organic
A suspension of compourid? (0.1 g, 0.19 mmol) in formic acid (5 mL) |ayer was dried and concentrated under reduced preSarerude product
was heated at 40 °C for 2 h. The precipitate was filtered and washed Wj{as purified by trituration in diethyl ether to give the desired compdand
diethyl ether to give the desired compo8dn 62% yield.— Mp > 200 °C.— i 40% yield.— Mp >220 °C.— IR (Nujol) = 3427 and 3317 cth (NH +
IR (Nujol) v = 3312 cm' (NH), 1678 and 1659 (C=0),1600 (C=C) T o), 1699 and 1670 (C=0), 1600 (C=CY-NMR ([D6]DMSO):5= 13.38
HNMR ([D6]Acetone)d = 11.63 (bs, 1H), 9.71 (bs, 1H), 7.86 (d, 2H), 7.62(ps, 1H), 12.28 (bs, 1H), 10.34 (bs, 1H), 7.56 (d, 2H), 7.41 (d, 1H), 7.25 (t,

(s, 1H), 7.58 (d, 1H), 7.37 (t, 2H), 7.25 (d, 1H), 7.15 (t, 1H), 4.38 (q, 2HRH), 7.17 (d, 1H), 7.12 (d, 1H), 7.05 (t, 1H). MBz393 [M+H]".
1.35 (t, 3H). MSn/z421 [M+H]".

Z-1-tert-Butoxycarbonyl-3-(2-phenylcarbamoyl-2-acetamido)-4,6-dichlor
Z-3-(2-Fluoro-2-phenylcarbamoyl)-4,6-dichloroindole-2-carboxylic Acidoindole-2-carboxylic Acid Allyl Este2()

@ DBU (0.12 mL, 0.8 mmol) was added to a solution of commercially

Lithium hydroxide monohydrate (0.024 g, 0.57 mmol) was added to &vailable N-acetyl-(dimethoxyphosphonyl)phenylacetamide (0.12 g,
solution of the compourtB (0.04 g, 0.095 mmol) in THFA® (6 mL/4 mL) 0.39 mmol) in dry dichloromethane (10 mL) and the reaction mixture was
and the reaction was stirred at 60 °C for 7 h and at r.t. for 15 h. Ethyl acetSired at r.t. for 30 min. After cooling at —20 °C, a solution of aldetigde
was added and the solution was washed with a 2N solution of HCl and brift> Mg, 0.3 mmol) in dry dlchloromezhane (10 mL) was added dropwise
The organic layer was dried and concentrated at reduced pressure to givéfifkthe stirring was continued at —20 °C for 7 h. The reaction mixture was
crude product which was purified by trituration in diethy! ether/petroleuﬁl‘j’:jgrerdemiheg F?r,:ssszlruenoTnhgfcruc(:jlc-za;)nrgdthcr:%\’/;gT)Tjr(ijfrifc?b?/nf(lja(s:gnc(;ﬁg?gteo%
ether to give the desired prody{d) in 60% yield.— IR (Nujoly = 3418 : ; ; . ; i
33150nilg(NH OH), 1664 cm:g).p_lH NMR}(/[DG]DMS(()): JB =)113.67 (bs raphy (CyH/AcOEt 85:.15) to give the_(ljeswed compoR@ih 52% yield.—

11, 12.54 (b6, A1), 10,33 (o, 20, 7.77 (0 2H), 7.48 (5 1), 746 (. 2P > 250 °C - IR (Nujol = 3302 cri" (NH), 1745 and 1695 and 1648

7.34 (t, 2H), 7.28 (d, 1H), 7.12 (t, 1H) MiS'z392 [M]+ (C=O)— H NMR ([D6]Acet0ne)6 =9.26 (bS, 1H), 8.77 (bS, lH), 8.11 (d,
1H), 7.75 (d, 2H), 7.41 (d, 1H), 7.32 (t, 2H), 7.19 (s, 1H), 7.08 (t, 1H), 6.06
(m, 1H), 5.5-5.2 (m, 2H), 4.79 (m, 1H), 1.89 (s, 3H), 1.64 (s, OH)NM5

E-1-tert-Butoxycarbonyl-3-(2-fluoro-2-tert-butoxycarbonyl)-4,6-dichloro- 572 [M+H]".

indole-2-carboxylic Acid Ethyl Estet 8)

A solution of diethyl 2-fluoro-(diethoxyphosphonyl)acetic agid-butyl i;(—j(i—l:z/?eEr;)t/(lec;zier%amoyl—2—acetamido)—4,6—dich|oroindole—2—carboxylic

ester (0.2 g, 0.74 mmol) in dry dichloromethane (5 mL) was added to
suspension of potassiutart-butoxyde (0.09 g; 0.74 mmol) in dry dichlo-  Trifluoroacetic acid (6 mL) was added dropwise to a solution of the
romethane (5 mL) at —70 °C; the reaction was stirred for 20 min andc@mpound20 (0.125 g, 0.21 mmol) in dry dichloromethane (6 mL) at 0 °C,
solution of the aldehyd&a (0.23 g; 0.62 mmol) in dry dichloromethane then the reaction mixture was stirred at r.t. for 1 h. The solvent was evapo-
(10 mL) was added. The temperature was raised to r.t. and after 1.5 h ghed under reduced pressarel the residue was dissolved in ethyl acetate
solution washed with a 2N solution of HCI and brine, dried and concentrateéld washed with a saturated solution of NaHCIhe organic layer was
under reduced pressuegive the crude compound which was purified bydried and concentrated under reduced presdie. crude product was
flash chromatography (CyH/AcOEt 70:30) to give the desired prddiat  purified by trituration in diethyl ether to give the compo@ih 60% yield.—

75% vield.— IsomeZ: *H NMR ([D6]Acetone):d = 8.12 (d, 1H), 7.44 (d, Mp> 200 °C.— IR (Nujoly = 3331 criit (NH), 1720 and1656 (C=0)H

1H), 7.03 (d, 1H), 4.38 (g, 2H), 1.63 (s, 9H), 1.34 (t, 3H), 1.12 (s, 9H). MRMR ([D6]DMSO): 3 = 12.48 (s, 1H), 9.74 (s, 1H), 9.05 (s, 1H), 7.75 (d,

m/z502 [M+H]". 2H), 7.48 (d, 1H), 7.32 (t, 2H), 7.25 (d, 1H), 7.13 (s, 1H), 7.07 (t, 1H), 6.03
(m, 1H), 5.40 (dq, 1H), 5.25 (dg, 1H), 4.80 (d, 2H), 1.78 (s, 3H)nMR 72
[M+H] ™.

E-3-(2-Fluoro-2-carboxy)-4,6-dichloroindole-2-carboxylic Acid Ethyl Ester
14
a9 Z-3-(2-Phenylcarbamoyl-2-acetamido)-4,6-dichloroindole-2-carboxylic

A solution of the compounti3 (0.23 g, 0.46 mmol) in formic acid (5 mL) Acid (5)
was heated at 40 °C for 1.5 h. The formed precipitated was filtered and_. Lo .
washed with diethyl ether to give the desired compdutid 94% yield. —  Dimedone (0.023 g, 0.17 mmol) and tetrakis(triphenylphosphine)palla-
Mp > 238-240 °C.— IR (Nujol) = 3321 cml(NH), 1711 and 1672 (C=0).— dium(0) (0.024 g, 0.011 mmol) were added to a solution of compdiind

1 5 _ (0.02 g, 0.042 mmol) in THF (2 mL) and the reaction was stirred for 1 h.
H NMR ([D6]Acetone)d = 13.35 (bs, 1H), 12.45 (s, 1H), 7.44 (d, 1H), 7.23 . .
(d, 1H), 7.23 (s, 1H), 4.30 (q, 2H), 1.29 (t, 3H). k& 345 [MT". Ethyl acetate was added and the solution was washed with a saturated

solution of NaHCG@, a 2N solution of HCI and brine. The organic layer was
dried and concentrated under reduced pressure to give a crude product which
E-3-(2-Fluoro-2-phenylcarbamoyl)-4,6-dichloroindole-2-carboxylic Acidwas purified by trituration in diethyl ether to give compoBini55% yield.—
Ethyl Ester {5) IR (Nujol) v = 3321 cri* (NH).—H NMR ([D6]DMS0):5 = 13.44 (bs, 1H),

12.32 (bs, 1H), 9.73 (s, 1H), 9.02 (bs, 1H), 7.76 (d, 2H), 7.45 (d, 1H), 7.32

1-Hydroxybenzotriazole hydrate (0.071 g, 0.53 mmol), 1-(3-dimethylam'(t’ 2H), 7.21 (s, 1H), 7.3—7.1 (bs, 1H), 7.06 (t, 1H), 1.80 (s, 3H)MVR32

nopropyl)-3-ethylcarbodiimide hydrochloride (0.1 g, 0.5 mmol) and anilinW+H] +
(0.52 g, 0.56 mmol) were added to a suspension of the compdydd 3 g,
0.43 mmol) in acetonitrile (15 mL) and the reaction was stirred at r.t. ovef-. . - . . .
night. Ethyl acetate was added and the organic phase was washed with %ﬁ —erEgoropyrrolldm—l—ylmethylene—smdole—Z—carboxyI|c Acid Ethyl
solution of HCI and brine, dried and concentrated at reduced pressure.
crude product was purified by flash chromatography (CyH/AcOEt 80:20) to Intermediate7 (2.0 g, 7 mmol) was treated with pyrrolidine (0.71 mL,
give the desired compounié in 50% yield.— Mp> 199-201 °C.— IR (Nujol) 1.2 mmol) in refluxing benzene under Dean-Stark conditions for 2 h. The
v = 3342 crit (NH), 1707 and 1661 (C=0), 1601 (C=C)1.H NMR  solution was cooled to room temperature and evaporated to dryness to give
([D6]acetone)d = 11.43 (bs, 1H), 9.46 (bs, 1H), 7.66 (dd, 2H), 7.54 (d, 1H)}he desired produ@&2 in 80% yield.—lH NMR ([D6]DMSO): d = 9.29 (s,
7.28 (t, 2H), 7.16 (d, 1H), 7.15 (d, 1H), 7.08 (tt, 1H), 4.31 (q, 2H), 1.32 (4,H), 7.68 (d, 1H), 7.21 (d, 1H), 4.40 (m, 2H), 4.01-3.50 (m, 4H), 2.05 (m,
3H). MSm/z421 [M+HT'". 4H), 1.38 (t, 3H).
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E-3-(2-Phenylcarbamoyl-2-cyano)-4,6-dichloroindole-2-carboxylic AcidThe reaction was cooled to room temperature, poured into water, and

Ethyl Ester 23) extracted with ACOEt. The organic phase dried over sodium sulphate, filtered
. . and evaporated to dryness. The crude product was purified by flash chroma-

Intermediate22 (500'mg, 148 mmol) was treated with NCEXONHPh . tograph)K/)(CyH/AcOE){ 75:25) to give thg desired prorzﬂdn 42(Vyo yield.—

(237 mg, 1.48 mmol) in pyridine at room tempera_tu_re for 1 h. The solutian NMR ([DJDMSO): 3 = 7.89 (d, 1H), 7.32 (d, 1H), 7.14 (dd, 1H), 5.77

was evaporated to dryness and the residue precipitated from 95% EtOI—zEOZH) 5.48 (dd, 1H) '5 33 ('dd 1|’_|) 4 ’32'( 2|_’|) 3 ’36.(t 2H) ’1 24’(t .3H)

give the desired produ2Bin 85% yield.— IR (Nujoly = 3414-3283 cit 0 ’74 (t’2I.—|) 20 1’3 s ’9|'_|) ' 402G T ’ T ' ’

(NH), 1700-1676 (C=0), 1606 (C=C)‘H NMR ([D6]DMSO): & = 13.07 ' ' T ' '

(bs, 1H), 10.38 (bs, 1H), 8.83 (s, 1H), 7.68 (d, 2H), 7.54 (d, 1H), 7.41-7.36 . .
(m, 3H), 7.14 (t, 1H), 4.37 (g, 2H), 1.31 (t, 3H). E-1-(2-(Trimethylsilyl)ethoxymethyl)-3-(2-phenylcarbamoylcyclopropyl)-
4,6-dichloroindole-2-carboxylic Acid Ethyl Este&g)

E/Z-3-(2-Phenylcarbamoyl-2-nitro)-4,6-dichloroindole-2-carboxylic Acid To a solution of compoun@7 (120 mg, 0.29 mmol) and RIOAC)
Ethyl Ester 24) (2.6 mg, 0.0058 mmol) in 1,2 — dimethoxyethane was added a solution of
. ) ) N-phenyl diazoacetamide (70 mg, 0.435 mmol) in 1,2-dimethoxyethane by
Intermed|at(25(37|0 mg; 1.'5.4 mmol) was treated W'tbmeziONthh d a motor-driven syringe pump over a 4 h period. The solvent was evaporated
(225 mg, 1.24 mmol) in pyri Ine atroom tempera_lture or 12 h. The pro Ughd the crude product was purified by a gradient elution to give the desired
was isolated as a crudgZ mixture, but the desirel product was not in}ermediatéSin 7% yield. — IR (CDG) v = 1720-1709 it (C=0), 1601
obtained because of the chromatographic instability of the mixture to any % 1 - N g
the attempted purificati ditions. (C=C).—'H NMR (CDCR): 5= 7.55 (d, 2H), 7.42 (d, 1H), 7.34 (t, 2H), 7.18
© attempted puriiication conditions (d, 1H), 7.12 (t, 1H), 5.73 (d, 1H), 5.65 (d, 1H), 4.55-4.10 (m, 2H), 3.50-3.40
. . . . , 2H), 2.83 (m, 1H), 1.80 (m, 1H), 1.70 (m, 1H), 1. 42 (t, 3H), 1.15 (m,
3-Formyl-4,6-dichloroindole-2-carboxylic Acid Allyl Estelrdj g-mH) 0.)86 (m g:) —0).06 s gﬂ) ) (m, 18) ( ) (m
Intermediate’ (1 g, 3.5 mmol) was suspended in allyl alcopebluene-
sulphonic acid monohydrate (665 mg, 3.5 mmol) was added and the mixtuieernative Procedure to Prepare E-1-(2-(Trimethylsilyl)ethoxymethyl)-
refluxed for 2h. The resulting solution was evaporated to dryness and t¢2-phenylcarbamoylcyclopropyl)-4,6-dichloroindole-2-carboxylic Acid
crude product was purified by precipitation from CyH to give the desiregthyl Ester 28)
productl9in 60% yield.— IR (Nujoly = 3305-3288 ciit (NH).—H NMR
(ID6IDMSO0): 3= 11.4 (s, 1H), 7.41 (d, 1H), 7.05 (d, 1H), 6.1-5.9 (m, 1H),
5.4-5.2 (m, 2H), 4.8 (m, 2H).

Intermediate81 (602 mg, 1.13 mmol) was dissolved in drgy@&under an

gon atmosphere, Pd(OA¢)L0%) and an ethereal solution of diazomethane
was added at 0 °C. The mixture was carefully warmed at room temperature
and stirring continued for 1 h. The solution was evaporated using a stream
4,6-Dichloropyrrolidin-1-ylmethylene-3Hadole-2-carboxylic Acid Allyl of dry nitrogen, the crude product was washed carefully with @ Bnd

Ester @5) dry DCM and finally purified by flash chromatography to give the desired

Intermediate19 (450 mg, 1.51 mmol) was refluxed in benzene undeProduct in 82% yield.
Dean-Stark conditions with pyrrolidine (0.16 mL, 1.8 mmol) for 4 h. The
solution was evaporated to dryness to give the desired intern2giia®0%  E-3-(2-Phenylcarbamoylcyclopropyl)-4,6-dichloroindole-2-carboxylic
yield.—'H NMR ([D6]DMSO0): & = 9.12 (s, 1H), 7.70 (d, 1H), 7.20 (d, 1H), Acid Ethyl EsterZ9)
6.20 (m, 1H), 5.50-5.20 (m, 2H), 4.85 (m, 2H), 4.00-3.50 (m, 2H), 2.05 (m

ah) '5N HCI (2 mL) was added to a suspension of interme@&i®01 mg,

0.5 mmol) in 95% EtOH and the resulting mixture was refluxed for 5 h. The

] ) ) _mixture was cooled to room temperature, concentrated at reduced pressure

E-3-(2-Phenylcarbamoyl-2-cyano)-4,6-dichloroindole-2-carboxylic Acidand extracted with AcOEt. The organic phase dried over sodium sulphate,

Allyl Ester 6) filtered and evaporated to dryness. The crude product was purified by flash
Intermediate25 (420 mg, 1.51 mmol) was treated with NCEHONHPh chromatography (CyH /AcOEt 50:50) to give the desired prd2Riict 70%

(350 mg, 1.8 mmol) in pyridine at room temperature for 1 h. The solutiofie!d-— IR (Nujol)v = 3312 crii* (NH), 1672 and 1649 (C=0)*H NMR

was evaporated to dryness and the crude product purified by flash chroflRE]DMSO): 6 = 12.1 (bs, 1H), 10.2 (bs, 1H), 7.60 (d, 2H), 7.40 (d, 1H),
tography (CyH/AcOEt 50:50) to give the desired prodfdn 60% yield— 7-28 (t, 2H), 7.20 (d, 1H), 7.01 (m, 1H), 4.4-4.25 (m, 2H), 2.55 (m, 1H), 1.98
IR (Nujol) v = 3283 cmi* (NH), 1676 (C=0), 1599 (C=C).:H NMR (M, 1H), 1.49 (m, 1H), 1.27 (t, 3H), 1.22 (m, 1H).

([DBIDMSOY: 5 = 13.1 (bs, 1H), 10.4 (bs, 1H), 8.83 (s, 1H), 7.70 (d, 2H),

7.55 (d, 1H), 7.41-7.36 (m, 3H), 7.14 (t, 1H), 6.02 (m, 1H), 5.35 (m, 2Hk-3-(2-Phenylcarbamoylcyclopropyl)-4,6-dichloroindole-2-carboxylic

4.86 (m, 2H). Acid (30)

) ) . _ LiOH H20 (21 mg, 0.9 mmol) was added to a suspension of intermediate
E-3-(2-Phenylcarbamoyl-2-cyano)-4,6-dichloroindole-2-carboxylic Acithg (125 mg, 0.3 mmol) in 80% EtOH and the resulting mixture was stirred
(6) at 50 °C for 3 h. The mixture was cooled to room temperature, the pH

Intermediate 26 (20 mg, 0.046 mmol) were dissolved in dry THF und@giusted to 3 and the desired product 30 was obtained for precipitation in
nitrogen and dimedone (7.5 mg, 0.06 mmol) and Pd(RPH13} mg, almost guantitative yield.— IR (Nujol)= 3400-3150 cit (NH), 1670 and
0.001 mmol) were subsequently added at room temperature. The soluti&97 (C=0).H NMR ([D6]DMSO):5 = 11.2 (bs, 1H), 10.8 (bs, 1H), 7.59
was left under stirring for 2 h, poured into AcOEt, extracted with 0.5 Nd, 2H), 7.29 (d, 1H), 7.26 (t, 2H), 6.97(t, 1H), 6.95 (d, 1H), 2.32 (m, 1H),
NaOH. The aqueous phase was acidified with 0.5 N HCI and extracted warR1 (m, 1H), 1.40 (m, 1H), 1.31 (m, 1H). M8z390 [M + HJ".

AcOEt, the organic phase dried over sodium sulphate, filtered and evaporated

to dryness to give the desired prodécin 80% yield.—"H NMR  E-1-(2-(Trimethylsilyl)ethoxymethyl)-3-(2-phenylcarbamoylvinyl)-
([D6]DMSO): 6= 14.0 (bs, 1H), 12.95 (bs, 1H), 10.39 (bs, 1H), 8.82 (s, 1H},6-dichloroindole-2-carboxylic Acid Ethyl Este31)

7.70 (m, 2H), 7.52 (d, 1H), 7.39-7.36 (m, 3H), 7.14 (m, 1H)NMBI01 [M

+H] To a solution ofl (120 mg, 0.3 mmol) (prepared according to ref. [22] in

dry DMF, a 1 M solution of LHMDS in THF (0.36 mL, 0.36 mmol) was

) . . ) ) _added at 0 °C followed by SEMCI (0.0 64 mL, 0.36 mmol). The solution was

1-(2-(Trimethylsily)ethoxymethyl)-3-vinyl-4,6-dichloroindole-2-carboxylicief ynder stirring at room temperature for 1h, concentrated, poured onto

Acid Ethyl EsterZ7) water and extracted with ACOEt. The organic phase dried over sodium
To a 1M solution of LHMDS (0.3 mL, 0.3 mmol) in dry THF, methyl- sulphate, filtered and evaporated to dryness. The crude product was purified

triphenylphosphonium bromide (107 mg, 0.3 mmol) was added at roohy flash chromatography (CyH/AcOEt 90:10) to give the desired préduct

temperature and the mixture stirred for 4 h. Intermediat¢125 mg, in 80% yield.— IR (Nujoly = 3206 cr® (NH), 1703 and 1659 (C=0), 1618

0.3 mmol) was subsequently added and the reaction warmed to 60 °C for &itnd 1603 (C=C).3H NMR ([D6]DMSO0): 6 = 10.22 (s, 1H), 8.13 (d, 1H),
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7.97 (d, 1H), 7.70 (d, 2H), 7.44 (d, 1H), 7.33 (t, 2H), 7.07 (t, 1H), 6.44 (§21] R. Di Fabio, G. Gaviraghi, A. Reggiahg Chimica e I'lndustrial 996

1H), 5.83 (s 2H), 4. 39 (g, 2H), 3.41 (t, 2H), 1.29 (t, 3H), 0.77 (t, 2H), -0.12

(s, 9H).
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