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AkstmceThpallallium-calul~~ticudlam ~pyrmleIflunauK8IlitrogalaeWainiIlg 
m iodi&a and daivalivea of pmpaqyl atcobd is de&bed. 

A considerable variety of analogues of natural amino acids have been synthesised 1 and investigated in 
biological systems, both as the free amino acids and in peptide sequence. The response of an enzyme, receptor 
or membrane to an analogue is very often unpredictable and challenging in interpretation. 

One might anticipate that interchange between sp2 carbon and s$ nitrogen should have little effect on 
biological activity, since the alteration in geometry is quite small; yet, 7-azaindole (1) has been found to inhibit 
the growth of E. coli 2 and to exert a mild block on tryptophan biosynthesis from indole. The possibility that 1 
shows antagonist activity because of the basicity of the pyridine nitrogen led us to consider thieno and 
pyrimidino analogues of both indole and ttyptophan as mimics which might show interesting and useful effects 
at various stages in tryptophan metabolism. 

H 

2 3 4 R=H,OH 
Thus, we have become interested in the preparation of tryptophan analogues of the types shown in 24 3. Of 
these analogues, only 2 has been extensively studied with respect to biological ptoperties.4 The usual 
preparative route to tryptophan analogues of this kind is based on.&ssical amino acid synthesis, starting from 
heterocondensed pyrroles.35 Total yields are often low, especially if the heteroaromatic part has to be 
constructed first. 

Larock et. al. recently published an elegant method for the preparation of indoles (eq. 1).6 which utilises 
catalytic amounts of palladium.’ Regioselectivity is exellent, with the sterically more demanding substituent of 
the acetylene ending up adjacent to nitrogen in indole 5. Thus, when X= SiMe3.5 is a precursor to 2-unsubsti- 
tuted indoles via desilylation. 
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We have investigated the application of this procedure to the pqamtion of jIe_ pynoles. 
The aryl iodides used are depicted m the chsit below. We initially selected the readily available hetaryl iodides 
68 (N-substituted hecause of the expected instability of 2-iodo-3-aminc4iophene9). since similar thienyl 
halides proved to be useful in palladium-catalysed dithienopyridine syntheses. previously developed by us. to 
The pyrimidines 7 and pyridincs 8 were easily prepamd according to literature procedure~~t. As models of 
acetylenic coupling partners we chose pqargyl alcohols 10 (eq. 2).l* 
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P:Rt=AC &X:I?=H 
b:I?s’Boc b:ti=M. 

a = I -c 
I 

9 

A preliminary experiment, using conditions indicated by Larock et aL6 with afyl iodide 6b and 
acetylene lOa, fesulted in a complex reaction mixture. partly consisting of acetylenic coupling product 12a (eq. 
2. table ; Ar = 2- thienyl, R =fBoc). The structure of 12a was ascertained by comparing spectroscopic data with 
those of an independently prepared authentic sample. I3 It is worth mentioning that 2-iodoaniline (as already 
shown by Larock et. al.3 gave the desired ring-closed product with 108. However. with this acetylene, neither 
Z-iodo-acetanilide 9 nor the N-substituted aryl iodides 6a, b and ga gave anyLsyntheticaliy useful results with 
regard to 11 (eq. 2). Furthermore. when substituting the hydroxyl in 1Oa for other groups. complex mixtures 
were also obtained. 



2825 

Table. Pd-Catalysed Reactions of Aryl Iodid#p 6 - 9 with Propargyl Alcohols* 

aryl iodide &Xt@lle amdirions~ time(h) pfodlM?tb isolated 

yield (%) 

60 

6b 

6b 

7a 
7r 
7b 
7b 
gll 
8b 
9 

1OtJ 
lob 

108 
1Oa 
lob 
1Or 
lob 
lob 
lob 
lob 

A 
B 

C 
D 
D 
D 
D 
A 
A 
E 

22 thieno&2-blpynole lla 22 
3 thienoP&b]pyrmle llb 67 

5 (AF Zthienyl; R=Boc) 12a 28 
19 pyrrolo[23d&imidine llc 44 
27 pynolo[2,3d]~midine lld 16 
19 pyrrolo[2,3d]pyrimidine lle 51 
32 pyrrolo[2Jdlpyrimidine 111 21 
24 Pylrdo[23*lwri~~ llg 20 
24 pymw3iwlpyri~~ llh 40 
3 indole 111 45 

a cf. equation 2. All reactions were lun in DMF with aryl iodide 6 - 9(0.5 - 2.5 mmd). W(OAch (5 mol%), 

n-Bu4NCI (1 equiv.) and acetylene 10 (2 equiv.) at 90 - lO@C under nitrogen. A: KOAc (5 equiv.); B: 
Naa,C03 (5 equiv.); C: Na$03 (5 equiv.) and PPh, (5 mol%); D: uiethyl amine (5 equiv.) and FTh3 (5 
mol%); E: KOAC (5 equiv.) and PPh, (5 mol%) 

b All pmducts gave appropriate lH-NMR, 13C-NMR. IR, MS and elemental or high molution MS analyses. 
The regiochemistry was confirmed by NOE experiments in three cam (1111, llh. lli) 
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By turning to the TBPMS-substituted acetylene lob these problemes were overcome and annuiated 
compounds 11 could be isolated from reactions of 6.8 and 9 (tabIe). On the other hand, the use of 1Oa proved 
advantageous with p#midines 7 (N-unsubstituted) . 

We are currently investigating the application of this simple paIladium-cataIysed coupling/annulation 
reaction for the direct synthesis of tryptophan analogues. 
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