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CONVENIENT ACCESS TO 2.PYRIDYLINDOLE CYTOTOXIC ANTICANCER AGENTS 

J.G. ~h~ips.1~ D. Chu,* L. Seif,f S. Spanton$ R. Henry! and J. J. Plattner * 
Anti-infective R-h Division, Abbott Labonuo&s. 

Abbott Park, lllinois 60064 

Stunmaty: The regiospec#c synthesis of highly substituted 2-pyridylit&les has been acco&ishcd via a three 
step reaction squence which involves the unique formation of the syntheticdlyjltxible pyridine intermedia& 2. 

bntly, hetemcyclic fused systems containing the 2-pyridylindole skeleton have been claimed to exhibit 
antitumor,~ antivira&~ and antidepressive~ activity. During synthetic investigations invoIving auempts to 
optimize cytotoxic antitumor activity of quinolone 1, we discovered a modaately efficient preparation of 
pyridine 2 which provides ready access to cytotoxic 29yridylindole + Herein. we wish to report the unique 

chemistry that affords convenient access to synthetically useful tetrasubstituted pyridines such as 2 

1 2 3 
5-Merhoxy-2-nitmphenyl acetonitrile 4a was prepared accotding to established procedures.8 Ttwttment of 4 

with 2 equivalents9 of sodium bis (trimethylsilyl) amide in dry THP (O.OSM) at -780 C for 30 minutes, 
followed by the dropwise addition of 1.1 equivalents of enol ether g,*O led after watming to -Up C (1.5 hours) 

to the direct formation of teaasubstituted pyridine 2 (Scheme I). Isolated yields of 2 wae genernlly 3545%. 
and the product was puri&d by column chromatogmphy (silica gel, C!H$ld hexsnes 3:7). The 
cormsponding 4,5dimethoxy-2-nitrophenyl acetonitrile~~ 4b and 5-fluoro-2-nitmphenyl acetonitrile 4c gave 
similar test&s. Although the 1 H NMR spectrum at 300 MHz, and tlte mass and lR spectra supported the 
assigned structure. the assignment was unambiguously confirmed by X-ray crystallographic detuminadon.t* 
AnORTEPprojectionof2aisshowninPigute 1. 
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a X= OMe, Y= H 
b X= OMe, Y= OMe 
c X=F,Y=H 

The 4,Sdimethoxy-2-nitro analog 2b was reduced in high yields (90%) by catalytic hydrogenation 
(10% RI(C), ethyl acetate, r.t.) to amino pyridine 6. There is certainly much precedent for the amination of 
2-hydmxy pyddines yia the& ccrresponding chlom derivatives,tf trimethylsilyl ethers,‘4 or by ditect acid 
catalyzed dehydmtion.15 We found that simply heating amino pyridine 6 in a 1:2 mixture of dioxane and 10% 
aqueous solution of HCl at 900 C for 2.5 days provided an easy separable mixture of indole ester 7.16 indole 

acid 8. and hydroxy pyridine 9 in 75% yield in a ratio of 3:6:1 (Scheme II).17 
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7 R= Ethyl, 8 R= H 9 
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Itseans~letoproposethatthe~ypyridincintamdiate2isolateddinctlytranthe~of 
aceDonipile4andenolethasisformtdviathefollowingsequenceofevenrs(schanem).Niaileurion 

(daivedfrom4)additiontoendedra5providesthe~g~anion10,whichuadagoes 
slower climimdon of &oxide to a&d unsatulatal kcto-cstcr 11. Eventually* ahoxide rddition to the 
cyan0 group of 11 gives the imino anion l2 which subsequently conduWwiththcncighbkngkcto 

group to pxovide dihydropyridine W. Dehydration gives the pxoduct pyGlinc 2. 

F 

11 

F 
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SomevidencefortheproposednacdonsequencedescribedinsCheme~comsfromearliastudies. 

For example: the cu&ns&n of nitrile 14 with cnol ether 5 at -780 C followed by quenching afax five 
mhmtcs affords almost exchlsivcly a mixture of diastaeoisomas of 15 in good yield (55-655) (acme Iv). 

14 15 
Further stdies and efforts to ddincatc the scope of this chemistry for rhe preparation of novel antitumor 

CQIlpdSmillppS. 

Admowlcdeement:We arc greatly indebted to JDr.Thornas Ocstcrling for a case of his homckwcd root beer. 
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k; ’ H NMR (-3): 1.25 (6H. ovcrlnppine I). 3.95 (3H. s). 4.26 (2H. q, J= 6 Hz). 4.38 (2H. bmdeabd q), 
6.9 (1H. 6 J= l-2 Hz). 7.02 (1H. dd. J= 8 Hz, J= l-2 Hz). 7.24 (lH, III). 8.14 (1H. d, J= 8 Hz). 8.21 (1H. s). 
MS: M+l= 495. IR: 1720,1520,1260. CHN: Cak.: C: S5.87, H: $66, N: 5.66. Foundz c: 55.98. H: 3.66, N: 5.51. 

zb; ’ H NMR (-3): 1.23 QH, I, J= 6 Hz). 1.26 (3H. f J= 6 Hz). 4.01 (3H. s). 4.03 QH. s). 4.26 (2H. q. J=6 Hz), 
437 (w. q. J= 6 Hz), 6.8O#H. s). 7.25 (lH, m). 7.70 (1H. s). 8.18 (1H. a). MS: M+l= 525. 

L ’ H NMR t-3): 1s (3H. L J= 6 Hz). 1.35 QH, 1, J= 6 Hz). 3.84 (3H. s). 3.9 OH. s). 4.23 (2I-I. q, J= 6 Hz). 
4.50 (w. q. J- 6 Hz). 6.52 (2H. br s). 6.72 (1H. s). 7.18 (1H. m). 7.27 (1H. s). 8.21 (lH, s). MS: M+l= 495. 

1; ’ H NMR @MSG): 1.19 (3H. I, J= 6 Hz), 3.88 QH. a), 4.00 (3H. s). 4.22 (2H. q, J= 6 Hz). 7.08 (1H. s). 
7.63 (1H. m). 797 (1H. 8). 9.04 (1H. s). 12.04 (1H. br s). MS: M+ = 448. 

S;’ H NMR @MSO): 3.88 (3H, s). 3.92 (3H, s), 7.08 (lH, m), 7.11 (1H. s). 8.08 (IH, s). 9.29 (IH, s). 
MS: M+ = 420. 

17. 

NH,CN 

+ 5 + 

18 16 17 

(Received in USA 18 January 1993; accepted i March 1993) 


