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A b s t m c t  - The 2-tr imethylstannyl  (TMSn) der iva t ives of p y r i d i n e  and  

quinol ine were d i rec t l y  t reated w i t h  acy l  chlor ides to afford the correspond- 

ing 2-acyl-pyridines and  -quinolines in good ywlds.  O n  the o t h e r  hand. 

replacement of the 3- and  4-TMSn groups b y  acy l  groups was satisfactori ly 

achieved b y  catalysis of palladium compound such as PdC12 or PdCIZ(PPh3)2. 

The  p r e c e d i n g  paper2'  from th i s  laboratory demonstrated a general method f o r  preparat ion 

of  t r imethy ls tanny l  LTMSn) der iva t ives o f  p y r i d i n e  and quinol ine b y  treatment of ch lora  [ o r  broma)- 

py r i d ines  and -quinolines w i th  t r imethy ls tanny l  sodium. I n  the  course o f  o u r  invest igat ion on 

the  behavior of the TMSn group, it was found tha t  each TMSn groups a t  2.. 3.. and &-posit ions i n  

p y r i d i n e  and quinol ine cou ld  b e  replaced b y  acyl  g r o u p  t o  g i ve  the  cor responding p y r i d y l  and  

qu ino ly l  ketones 14-11) - -- i n  satisfactory yields, respect ively.  The  pre l iminary  resu l ts  a r e  descr ibed 

herein. 

The subst i tu t ion of acyl  g r o u p  f o r  TMSn g roup  a t  t he  2-position on p y r i d i n e  nucleus was 

smoothly accomplished. For  example, 2-TMSn-quinoline I!?) was allowed t o  react w i th  benzoyl  

ch lor ide (?!I i n  d r y  benzene a t  room temperature w i th  s t i r r i n g  f o r  3 h r  t o  af ford pheny l  2- 

qu ino ly l  ketone (!$I i n  a h i g h  y ie ld .  Var ious 2 -py r i dy l  l?b,d) and 2-quinolyl ketones (!a-5) 

were simi lar ly prepared. The  resu l ts  are  summarized in Table 1. 

I SnMe3 + RCOCl - COR 



Table 1. Preparat ion o f  2-Acy l -pyr id ines (4b,d) and q u i n o l i n e s  (58-d) -- - -- " 
f rom the  2-Tr imethy ls tanny l  Der iva t ives ( la,b)*.  -- - 

2-TMS" 

Deriv. 

Copmd. RCOCl 

NO. R NO. 

Reaction Condit ion 

Temp. ('C) Timelhr) 

l a  c-hex g - 
l a  Ph ZI! - 
I b  Me 3 - 
I b  c-hex 3 - 
I b  t-0" & - 
l b  Ph g - 

2-Py and -Quin ~ e t o n e s ~ )  

mp('C1 or bp lDC/ to r r l  Y ie ld (%)  Product 

I l i t .mploC1 or b p ( a C / t o r r l l  No. 

138-140/10 (111-116/0.8) 41 77 4b - 
166-169/10 (165/7) 5, 68 4d - 
50-52 (52-53) 5, 3ga) - 5a 

88-90 (---I  61 76 5b - 
97-99/0.25 95 - 5c 

109-110 11111 5, 74 - 5d 
-- 

Abbreviat ions : TMSn ; t r ime thy l s tanny l  , ~y ; p y r i d y l  , Quin  ; q u i n o l y l  , c-hex ; cyclohexyl  , 
r.t, , room temperature . 

a1 The lower y i e l d  of should be resu l ted  from polymerizat ion invo lved i n  the exothermic react ion. 

On the  o ther  hand, similar t reatment of 3-TMSn-pyridine I!:) and -quinol ine I!?) w i th  acyl  

ch lor ide resu l ted in recovery  of the  respect ive s ta r t i ng  !f and !g i n  h i g h  yields. I n  these reactions, 

employment o f  ei ther PdC12(PPh312 1%) o r  PdCI2 I?!) as a catalyst  led successfully t o  t he  formation 

o f  3-pyr idy l  l $b ,? l  and 3-quinolyl ketones (!a-$) i n  good yields?) Thus, a mix ture  o f  !! wi th  

cyclohexanecarbonyl ch lor ide (?_b) i n  d r y  benzene was heated f a r  8 hr under  r e f l u x  i n  the presence 

of 2 as  a catalyst  t o  g i ve  r i se  t o  cyclohexyl  3-quinalyl ketone I!!) in an excellent y ie ld  together 

w i th  a trace o f  3.3'-biquinaline I!;).') 

I n  contrast,  4-TMSn-quinoline l!g) considerably resisted the  acylation and requ i red  much longer 

reaction time, whereas 4-TMSn-pyridines 1;e.f) readi ly reacted l ikewise i n  the cases of !?,<. 
Furthermore, it was found tha t  g was uneffect ive as a catalyst  i n  t he  acylat ion of !q, while St?. 

was capable o f  catalyzing the  reaction. Thus,  the reaction of !g w i t h  necessitated heat ing f o r  4 

days under  re f l ux  i n  the presence of to  form cyclohexyl  4-quinolyl ketone l!O_!l i n  a fa i r  y ie ld  

along w i th  a trace o f  4.4'-biquinoline I!!). The  experimental data for t he  acylation of 15-9 are 

l isted i n  Table 2. 

Similar t reatment o f  4-TMSn-pyridine I?? )  w i th  ? i n  t he  presence o f  2 or Sb led t o  a viscous 

substance, ha rd l y  pur i f ied ,  wi thout any isolable products .  However, 4-TMSn-pyridine I?!), when 

subjected to  the reaction wi th  an equimolar amount o f  PdCI(COC6Hll)[PPh3)2 ( & I  prepared from 

PdIPPh3l4  I!!) and ?_b, underwent  t he  conversion i n to  cyclohexyl  4-pyr idy l  ketone I?!!) i n  a 

quant i ta t ive  yield.  
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Table 2 .  Preparation of 3- and 4-Acyl-pyridines (6 ,  - 8, - 9, - and 11) -- and -quinolines ( 7  and 10) "" 

from the respective 3- and 4-Trimethylstannyl Derivatives (lc-h).* -- - 

3-land 4-ITMSn Compd. RCCCl Reaction Condition 3-(and 4-1-Py m d  -Quin Ketones 31 

Derivatives No. R No. (refluxed in benzene) mp('C) or bpIoC/torr) Yield181 Product 

catalysta' Time [lit.mp('C) or bp(OC/torr)I No. 

lc c-hex g - 3a - 

Id c-hex & - 3a - 
Id c-hen 3 - 36 - 
ld t-0" - 3a - 
ld Ph g - 3a - 

If c-hex 2 - 3a - 
lf Ph g - 3a - 

9 c-hen & - 3b 

a 2-8" g - 3b 

Ph &3 3b - 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

8 hr 

4 day 

4 day 

4 day 

4 day 

3 hr 

68 

67 

70 

80 

73 

73 

71 

67 

60 

73 

70 

24 

50 

trace 

47 

86 

~bbreviations : T M S ~  ; trimethylstannyl . Py ; pyridyl . Quin ; quinolyl , 4-(2-M-IPy ; 
4-(2-methyllpyridyl , 4-(2.6-DM-)Py ; 4-(2.6-dimethyllpyridyl , c-hex ; cyclohexyl. 
a1 ; PdCl~(PPh312 , $ ; PdClz 

b)   his complex (&) was prepared from Pd(PPh3)4 1%) and & by similar method described in the 
literature151, and was used instead of 2. 



The pathway to  ? a n d  5 from ? presumably involves N-acylation and subsequent migrat ion of t he  

acyl  g roup  t o  the  2-position w i th  lass o f  chlorotr imethylstannane (15).  On the  o ther  hand, t he  acyla- 

t ion  o f  15-f b y  the  catalysis o f  2 would b e  explained b y  the  fol lowing sequence: metathesis between 

I d  and 2, followed b y  reduct ive  elimination, a f fords  !Z and act ive catalyst  Pd(PPh3I2 (!e). To the  - - 
resu l t ing  2s. /b adds oxidat ively t o  form the  complex s, which then undergoes metathetical replace- 

ment of chlor ide b y  3-quinolyl g roup  to  y ie ld  the  complex Pd(COC6H111(3-Ouin)(PPh3)2 (sf) .  
Subsequently, !b and g are eliminated from Sf, and 2% serves again as a catalyst  i n  the reaction 

between 19 and ?b. 

The  action o f  2b as a catalyst  i n  t he  reaction of l g  would essentially be  same as tha t  o f  5 i n  -" 
the  reaction o f  i d ,  al though clear explanat ion for t he  lower react iv i ty  o f  !g than those o f  ?!,El -- 
cannot be  g iven at present.  
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