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Abstract  Arv intramolecudar Heek reaction s performed with pailadium acetate on iodoethylenic ester 9b to

afford in good vield the tetracyelic ethylenic ester 6 witich gave access o poiential antiinflummatory agents.

Inflammation results i part from the activation of interleukin-1§ (IL-1B) from monocytes and
macrophages and 1ts release into the bloodstream through the action of interleukin-1p converting enzyme
(ICE).! Drugs that inhibit this enzvme represent a new therapeutic approach for the treatment of inflammation,
without the well-known side effects of NSAI drugs - or degenerative neuronal diseases such as rheumatoid
arthritis, Alzheimer's and Parkinson's diseases Twu substances [X207-887 (1)? and Tenidap (2),4 reported to

inhibit the release ot 1L.- 1. have retained our attention
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Taking the above structures into consideration. we have here described the synthesis of a new family of
compounds possessed of both an indolic and a phenyl ring around a central seven-membered ring bearing an
acetic acid side chain. enabling to obtain the previously unknown tetracyclic compounds 3 and 4 as candidates

for potential new antiinflammatory drugs.

3: Cg-Cg singie bond
4: C5-Cg double bond
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In our laboratory we had previously tried without success to obtain intermediate 6 by a Wittig reaction on
ketone 5. prepared 1n five steps from commercially available |-methylindole.3

So. we planned a second synthetic route, with a Heck annulation.® in order to create the 7-membered ring
of compound 6.
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The synthesis of the ester 6 and acid 3 trom the casily available starting material 3-formyi-1,2-
dimethylindole 77 is outlined in Scheme 1.
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Indole 7 was treated with (carbethoxymethylene itriphenylphosphorane at reflux of toluene to give the o,

ethylenic ethy! ester 8 as E isomer in 95% yield. Chemoselective metallation of the methyl in 2-position of 8

was achieved with LLDA in THF at low temperature. followed by (reatment with 2-bromobenzyl bromide to give

9a (68%) or with treshly prepared 2-iodobenzy! 1odide to atford 9b (55%). In the same way, experimentation

with the commercrally available 2-10dobenzy! chloride gave a low yield of desired alkylated product 9b.

Attempts of cvclization from the bromo derivative 9a using ditferent conditions for Heck reaction failed

in all cases: the starting material 9a remained unchanged. Nevertheless, good and variable yields of 6 were

obtained trom the 1odo dern

vative 9b (see table).

Table: Synthests of 6 by Heek reaction from 9b.

Palladium catalyst Ligands added Base Solvent Yield (%)
PAIOCOCH )5 (0.1 ¢ PhyP (0.2 eq.) (CHACOONRTI( 2 eq.) CH;CN 20
Pd(OCOCHy)» (005 eg PhyP (0.2 eg) K+C0O2(2eq.) CHRCN 36

{PPh);Pd (0.05 cq.) / K-COx (5 eq.) CHLCN 42
(PPh11,PdCT, ((LO5 ey / (CH;CH~ 13N (CH;CH>)»zN 70
Pd{OCOCH;), (0.2 ¢q.) Dppp (0.4 ¢q. ) K>CO5 (5 eq)P CHACN 838

a) Dppp = 1.3-bis-tdiphenylphosphino)propane.

b) Triethyl benzylammonut

im chloride (015 eq.) was also added

From the ¢yelization reaction. a mixture of £/7 stereomers of 6,7 separated by column chromatography,

was obtained where the £ isomer was mitially predominant (3:2 E/Z ratio) in accordance with the usual tenets

of cis-addition and svi elinunadon of the Heek reaction ! At room temperature, the £ isomer of 6 was slowly

equilibrated inta a mixture of stereomers (3.7 £/7 ranor ! Finally, saponification of the ester 6 (mixture of

stereomers) gave the acid 312 (1:1 E/Z ratio. not separable) in Y8% yield.

An attempt at obtaining the unsaturated acid 4 from the ethylenic ester 6 1s described in Scheme 2.
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Bromination of E-1somer 6 with one equivalent of N-bromosuccinimide and subsequent spontaneous

dehydrobromination (without addition of base) in boiling CCl, gave 10 (3:2 E/Z ratio).!3 The use of AIBN in
this reaction gave a mixture of brominated products. Alkaline hydrolysis of 10 afforded the unstable acid 4

which spontaneously lost CO, to give 11,1415

This work shows that iodoethylenic ester 9b 15 an excellent precursor through an intramolecular Heck

reaction to obtain the potent antiinflammatory tetracyclic acid 3. Due to the behavior of the acid 4, we are

investigating the metallation of the ethylenic carbon of the ester 10 in order to obtain more stable compounds.
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Representative procedure: To a solution of indole 9b (300 mg, 0.65 mmol) in CH3CN (15 ml) was added
palladium acetate (186 mg, 0.13 mmol). Dppp (109 mg. 0.26 mmol). K,CO2 (451 mg, 3.25 mmol) and
triethylbenzyl ammonium chloride (23 mg. 0.1 mmol). The mixture was then stirred at reflux for 4 days. After
cooling, the solvent was evaporated. The crude product was purified by chromatography on silica gel (EtOAc/
petroleum ether 3.7 as eluent) to afford 6 (Z isomer: 36 mg: E isomer: 144 mg; 83% overall yield).

6 (Z isomer): mp 170-172°C (dichloromethane/petroteum ether); IR (KBr) 1685 cm!; TH-NMR (CDCl5, 300
MHz) 8 1.20 (t, 3H,J = 7.3 Hz, O-CHy-CH3), 2.87 (m, 4H, -CH»-CH-), 3.60 (s, 3H,N-CH3), 4.11 (q, 2H,1 =73
Hz, O-CH>-CHgy3, 6 49 (s, iH, =CHCOOC,Hs). 7.08-7.35 (m. TH. Hy), 7.92-7.95 (m, 1H, Hy,).

6 (E isomer): mp 218-220°C (n-butanol); R (KBr) 1685 em-!; TH-NMR (CDCty, 300 MHz) 51.10(,3H,J=73
Hz, O-CH,-CH3). 2.87 (m, 4H. -CH»-CH ), 3.59 (s, 3H. N-CH ), 4 11 (q. 2H, T = 7.3 Hz, O-CH>-CH3), 6.18 (s,
TH, =CHCOOC;Hs1, 7.08-7.35 (m. 8H, H,).

Chen, C.: Crich. D). Tetrahedron. 1993, 36. 7943.7954

Determined by analvsis of NMR spectra.

3 mp 231-233°C (EtOQAC): IR (KBr) 3600-3000 (br), 1660 cm™t: 'H-NMR (DMSO-dg, 300 MHz) 8 2.80-3.40 (m;
4H: -CHy-CH»-1. 3.61 (s. 3H, N-CH ), 6.02 (s, 0.5H, (Ey=CHCOOH), 6.30 (s, 0.5H, (Z)=CHCOOH), 7.01-7.85
(m. 8H, H,).

Noda, M.: Yamaguchi, M.; Ando, E.; Takeda. K.: Nokihara, K. J. Ore. Chem., 1994, 59, 7968-7975.

11: mp 127-129°C (dichloromethane/methanol TH-NMR (CDCly. 300 MHz) 8 3.74 (s, 3H, N-CH3), 5.38 and
5.60(d, IH, J=1.5Hz, =CH>). 6.81 and 6.90 (d, 1H. I = 1 1.8 Hz, -CH=CH-), 7.13-8.05 (m, 8H, H,,).

All compounds gave correct mass spectra or elemental analyses (C, H, N)
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