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Abst rac t  - The nuc leoph i l i c  add i t i on  o f  organol i th ium reagents t o  3-14.4- 

dimethyloxazol in-2-yl lpyr idine afforded s tab i l i zed  N-unsubst i tuted 1,2-, 

1,4- and/or 1,6-dihydropyr id ines. Solvent,  temperature and nature o f  the  

organo l i th ium reagent in f luence the reg iose lec t i v i t y  of t h e  react ion .  

The nuc leoph i l i c  add i t i on  of o rgano l i th ium reagents t o >  i s  a useful synthet ic  procedure f o r  t h e  

synthesis of 1,4-dihydropyr id ines. Thus reac t i on  o f  2 with methyl- ,  n -buty l -  and pheny l l i t h i um i n  

1 THF a t  - 7 8 T  o r  i n  e ther  a t  2 5 T 2  afforded 1,4-dihydropyridines i n  h igh i s o l a t e d  y ie lds .  We 

3 requ i red s t a b i l i z e d  N-unsubst i tuted d ihydropyr id ines  as medicinal  synthons f o r  use i n  our drug 

design program. Micro t l c  ( s i l i c a  gel ,  5% MeOH i n  CHCl3I examination o f  the  product, obtained from 

the reac t i on  of w i t h  pheny l l i t h i um i n  e ther  a t  2 5 T ,  showed two d i s t i n c t  spots. P u r i f i c a t i o n  on a 

shor t  neut ra l  alumina oxide column w i t h  e ther  as eluant a f fo rded a s tab le  ye l l ow  s o l i d  w i t h  mp 

169-170°C (sub); ir IKBr I  3240, 1640 cm-l; 'H nmr IDMSO-d6 + CDC131S: 7.16 - 7.66 Im,SH,Phl, 6.9 

(d,J4,5 = 6.5 Hz,lH,H-41, 6.48 (d,J5,6 = 6Hz of d,JNH,6 = 6Hz. 1H,H-6; co l lapses t o  a d,J = 6Hz 
5.6 

a f t e r  DzO exchange), 5.68 ld,JNH,2 = 3Hr,lH,H-21, 4.85 Id,Jqs5 = 6.5 Hz o f  d,J5,6 = 6Hz o f  d,JNH,S = 

1.5 Hz, 1H,H-5; b r  s, lH,NH, exchanges w i t h  D201, 3.9 ls,2H,-0CH21, 1.3 and 1.18 (two s, 3H each, 

1 Me); Exact mass calcd.  f o r  Cl6Hl8N2O: 254.1419; found (high r e s o l u t i o n  msl: 254.1414. This H nmr 

3 1 spectral  data are cons is tent  w i t h  t h a t  expected f o r  the 1,2-dihydro isomer 2c-. The H nmr spectrum 

of the  reac t i on  mix ture  i nd i ca ted  t h a t  the 1,2- and 1,Gdihydro isomers were present i n  a r a t i o  o f  

4 : l  as determined from i n t e g r a t i o n  o f  H-2 a t  5.68 and H-6 a t  6 . 2 6  f o r  the respect ive  isomers. The 

formation of the  s tab le  1.2-dihydro isomer 3 as t h e  major product was unexpected since a s i m i l a r  

r eac t i on  was repor ted t o  y i e l d  the  1,4-dihydro isomer 52 Th is  prompted us t o  i nves t i ga te  the  

e f f e c t  of solvent,  r eac t i on  temperature and organol i th ium reagent upon t h e  r a t i o  o f  d ihydropyr id ines  

f o n e d .  



The react ions were allowed t o  procede a t  25", 0" and -78°C respect ive ly  fo r  1 h p r i o r  t o  add i t i on  of 

water. The react ion mixture was extracted w i th  ether, the solvent d r ied  (Na2S04) and removed & 
1 vacuo a t  2 5 T .  The H nmr spectrum of the react ion product(s) was determined immediately a f t e r  - 

2 addition o f  D20 which s imp l i f i ed  the spectrum . The r a t i o  of isomeric dihydropyr idines formed was 

determined by i n teg ra t i on  of the H-6, H-2 and H-2 protons a t  6.5, 6.82 and 7.1 6 f o r $ ,  ?_a and 5 
respectively, and H-2 and H-6 a t  5.68 and 6.2 6 f o r  2c and 3c respect ively.  The dihydropyr idines 2 - C 

and %, which were d i f f i c u l t  t o  obta in  as pure products, were character ized as theirN-methoxy- 

4 
carbonyl der ivat ives obtained by treatment of the N - l i t h i o  intermediates w i t h  methyl ch lorofomate . 
Pur i f i ca t i on  was e f fec ted  on preparat ive s i l i c a  gel G p la tes  (0.5 m) using ether:hexane (6:4) as 

5 development solvent . 

The resu l t s  shown i n  the Table i nd i ca te  t h a t  the react ion o f A  w i t h  methyl and pheny l l i th ium w i t h  

ether as solvent y i e l d s  p r imar i l y  ( o r  only) 1,2- (A) and 1,4-dihydropyridines E). On the other 

hand, i n  THF methy l l i th ium attacks p r imar i l y  a t  the C-4 and C-6 pos i t ions.  I n  THF pheny l l i th ium 

attacks p r imar i l y  a t  C-4 t o  y i e l d  the 1,4-dihydro compound Lower temperatures favour a t tack a t  

C-4 i n  both  solvents. The r a t i o  of dihydropyr idines obtained using n -bu ty l l i t h ium was s i m i l a r  t o  

those f o r  methyl l i th ium. These resu l t s  i nd i ca te  t h a t  the solvent, temperature and nature of the 

organolithium reagent inf luence the reg iose lect ive (and i n  some cases reg iospec i f i c )  add i t i on  t o  1. 
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TABLE 

1 a 
Isomeric r a t i o s  (%)  as determined from H nmr i n t e g r a l s  

- - - - -- - 

R 2 - ~ i  So lven t  Temp., 'C 12- lsomer (2)  1,4-Isomer(_?! 1,6-Isomerl4) - 
- - -- -- - 

MeLi(PhLi)  Et20 25" 67180) 251201 a ( - )  

MeL i lPhL i l  Et20 0"  63(75) 32(25) 5 ( - )  

MeLi(PhLi)  Et20 -78" 40(5) 54(951 6 ( - )  

MeLi(PhLi)  THF 25" 17(16) 50(841 33( - )  

MeLi(PhLi)  THF O0 lO (8 )  60(921 30( - )  

MeLi(PhLi)  THF -78" - I - )  >95(100) < 5 ( - l  

a The isomer ic  r a t i o s  (81 f o r  pheny l l i t h i um  a r e  shown i n  b racke ts .  
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