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Intramolecular Heck Reaction: Synthesis of 
Potential Antiinflammatory Agents 

Olivier Cornet. Benoit Joseph and Jean-Yves M&our* 

Inflmimat~on ~rc\tIIl\ 111 pat tram the KU\ AIOI~ of lntcl Icuk~n- I p (IL- I p) from monocytes and 
macrophageh and it\ relca~ ~nro the bloodstream through the action of interleukin-lb converting enzyme 

(ICE).’ Drug5 that inhlhlr thl\ cnrymc represent a IIC’M therapeutic approach for the treatment of inflammation, 
without the well-known \~de cftects of KSAI d~-ug\ 1 or dcgencratlve neuronal diseases such as rheumatoid 
arthrltla. Alrhelmer’\ and Parkln\on \ disease5 I‘M,> \uh\tance+ 1X707-XX7 (1)j and Tenidap (2),4 reported to 
Inhibit the reteax ot Il.- I IM\C rctalned our attcntlon 

1 2 

Tahlng the ahr)\e \tructureh mto consldcratlon. we hale here described the synthesis of a new family of 
compounds possessed of both an Indohc and a phenyt ring around a central seven-membered ring bearing an 
acetic acid \lde chain. enabling to obtain the prevlouhly unknown tetracyclic compounds 3 and 4 as candidates 

for potentlat new antlmflammatory drugs. 

3: C5-C6 single bond 
4: C5-C6 double bond 
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In our laborator) MC had prevlou\ly tried without wccess to ohtan Intermediate 6 hy a Wittlg reaction on 
ketone 5. prepared in 11\,e \tep\ from cummerclally ;1\ allable I -methylindole.5 

So. ~l’c‘ planned rl zec,ond synthetic route. with a Heck annulatlon,6 III order to create the 7-membered ring 
ol compound 6. 

,Y, dH, 

5 6 

‘^ ii, 

The \ynthesI’ 01 rhc t’itcr 6 and ,~cid 3 IIOIII tk cas~ly il\dahle startmg materlal 3-formyl-1,2- 
dlmethyhndolc 7’ 1, ~rutl~ncd III Schenx I. 

‘N xr, 
/ 

: Ii T C H, 

7 8 

~ 1) LDA, -78”C, THF 

2) 2-Br-CsH4CH2Br 

1 or Z-I-C6H,CH21 

,COOEt 

6 ?= Et 
1 KOHjEtGh 9a X= Br (68%) 

3 Fi- ri J 98% 9b X- I (54%) 

Scheme 1 



8589 

Indolc 7 Uris trcatrd with (carbethoxymethylene)trlphenylpho\phorane at reflux of toluene to give the a,!3 

ethyiemc ethyl ester 8 as b: Isomer m 95% yteld. C’hemoselectlve metallation of the methyl in 2-position of 8 
was achtevcd \\~th LL)A 1r1 THF at loh temperature. followed hy treatment with 2-bromobenzyl bromide to give 
9a (68%1 or with fre\hl> prepared ?-lodohenryl iodide to afford 9h (55%). In the same way, experimentation 
wtth the corumerclally ava~lahle Il-todobenzyl chloride pave 3 low yield of desired alkylated product 9h. 

Attempt5 of c\cll/atton from the hromo derltattve Ya uxing different conditions for Heck reaction failed 
In ali cilbe~: the starting material 9a remained unchanged. Nevertheless. good and variable yields of 6 were 
ohtalned frcjtn the I~XIII Jcr-lvatt\c Yh (\ee table I 

‘T&c: SJ nthe\i\ of 6 h\ tleck reactton from 9h 

PalladluIn catal\\r Ligands .Idded tjaw Solvent Yield (%) 

I’dlOCOC‘H;I7 IO. I cq I PllJP (0.7 eq 1 ~(‘tI~C‘OO)~Tl ( 2 eq.) C-H&N 20 
Pd(o(-‘o(‘t~: I7 IO 05 eq , PhJP !0.2 eq 1 K4’01 (2 cq.) CHJCN 36 

I PPh; J~P~ I 0.05 q. 1 i K4.01 15 eq.) CH?CN 42 

(PPhiI,Pd(‘l> IO.!,? c‘q I 1 ((‘tlj<‘tH-j?N !CHICH1_IIN 70 
Pdi OCM‘H 3)q 1~0 2 cc,., Dppp (0.4 eq. JL’ K&W3 (5 ey.rh CH3(‘N 83X 

‘I) Dppp = I .3-his-1 diphen? Iphc~xphino)propane 
h) Trieth! I henq l;~mn~on~un~ chlortde (0. I5 eq I ii ;I< ~1~1 x!&x~ 

From t!!c cgcl~/~t~cjn rc‘lctlon. &I mlxturc 01 I:// ~tc’tcorner\ (11 6,y separated by column chromatography, 
&;I\ obt:uncd whc!c the 1. ~\on~et W:I~ Inlt Aly prcdotnlnant I X.7 E/Z ratio) in accordance with the usual tenets 
of c r\-addttlon and \\‘,I el~n~~n,rtion tr! the Heck rcdctlon. to At room temperature. the E isomer of 6 was slowly 
equlhbratcd into ‘I mlxturc ot \tcreomer:, I 3 7 1./Z rcltIo I 1 I FInall!. \apontfication of the ester 6 (mixture of 
stereomerr) ~,ILC the ;L~IL! 3' J c I I PA? Iatlo. not \cpar&le, 111 OX?; ylcld. 

An .rttempt .lt ohtamlnf the tm\aturated ;I~IJ 4 tlorn the ethylentc e\tcr 6 IX described m Scheme 2. 

:- -1  ? hi, 

6 10 

^ I 1 J 
11 4 

Scheme 2 
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Brommatlon of t-isomer 6 with one equivalent of N-bromosuccinimide and subsequent spontaneous 

dehydrobromination (wIthout addition of base) in boiling C’CI, gave 10 (3:2 E/Z ratio).t3 The use of AIJ3N in 
this reaction gave a mixture of brominated products. Alkaline hydrolysis of 10 afforded the unstable acid 4 

which spontaneously lo\t CO2 to give 11.14.1S 

.This work shows that iodoethylenic ester Yb 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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