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Abs t rae r  - Treatment of t h e  an ion  of 2-(diethylamino)-3-(ethoxy~~rbonyl)-5- 

p h e n y l - 3 + z e p i n e  wi th  methyl iod ide  l e a d s  t o  t h e  formation o f  2 - (d ie thy l -  

a d n o ) - 7 - ( e t h o l r y c a r b o n y l ) - 7 - c h y l - 3 , 4 - y r i d i n e ,  

t h e  s t r v c r u r e  of which was confirmed by an X-ray a n a l y s i s  of i t s  picrat 'e. 

The meehaniem of t h i s  rearrangement r e a c t i o n  w i l l  be d i scussed .  

Our g e n e r a l  interest i n  t h e  r e a e r i v i r y  of azep iny l  a n i o n s  induced us t o  i n v e s t i g a t e  rhe  behaviour 

o f  anion 2, ob ta ined  from 2 - ( d i e c h y l a m i n o ) - 3 - ( e f h 0 ~ ~ e a r b 0 n y l ) - 5 - p h e y l - 3 - e p i e  ( 1 )  by 

rrearmenc v i r h  l i ch ium 2,2,6,6-cetramerhylpiperidide i n  THF, towards s l k y l s t i n g  a g e n t s .  

In  r h i a  paper we wanted t o  pub l i sh  a new rearrangement  reac t ion ,  which took p l a c e  on r e a c t i n g  2 

with methyl i o d i d e .  I n  chi. r e a c t i o n  a product  was i s o l a t e d  (50% y i e l d ) ,  which accord ing  t o  mass 

s p e c t r o m e t r i c  d a t a  end microanalysis  of i r s  p i e r a t e  shoved to  have t h e  e m p i r i c a l  formula 

C20H26N202, i n d i c a t i n g  t h a t  a methyl group has  been introduced i n t o  2. 'H- and 13c-m 

d a t a  gave c l e a r  i n d i c a t i o n s  t h a t  t h i s  product  i s  not  the 3-merhylaeepinyl d e r i v a t i v e  3, as 

evidenced by t h e  absence of t h e  e h a r a f r e r i s t i c  chemical s h i f t  of H-4 of t h e  a r e p i n e  r i n g  around 

5.3-5.5 ppm as w e l l  as t h e  absence of rhe  C-O double r  around 108-113 ppm (J - 150-165 s p s )  and 

the C-2 s i n g l e t  a t  140-150 ppm i n  t h e  proton-coupled 13~-specrrum.3 Ins tead ,  t h e  'H-NMX spectrum 

f e a t u r e s  a m n g  o r h e r  peaks an absorp t ion  a t  3.33 ppm and the 13~-spectrum shows a s i n g l e t  a t  45.3 

Ppm and a d o u b l e t  ac 30.2 ppm. These NMR d a t a  seem t o  suggest t h a t  we d e a l  h e r e  v i t h  a va lence  

CautOmer of 3, probably an aeanorcaradiene,  con ta in ing  the pyr id ine  r i n g .  fueed v i r h  a rhree-  

membered carboeyele.  I n  o r d e r  t o  e s t a b l i s h  t h e  e t r u c t u r e  of t h l a  valence isomer more f i r m l y  we 

Carr ied  Out an X-ray a n a l y s i s .  From t h i s  a n a l y s i s  i t  became ev iden t  t h a t  t h i s  compound i s  indeed 

an esanocearadiene,  & 2 - ( d i e t h y l a m i n o - ) - 7 - ( t h y 1 - 7 - t h 1 - 3 . 4 - d i h y d r o - 3 . 4 - m e t h a n o - 4 -  

phenylpyridine ( 4 ) .  The formation of 6 from 2 i n d i c a t e 8  that dur ing  t rea tment  of 2 w i t h  methyl 



iodide a new rearrangement has taken place. This unexpected result induced us to investigate 

the structure of our starting material 1 was correct: an X-ray analysis confirmed its 

strYcrYre. 4 

Scheme 1 

The forarion of 4 from 1 can be explained if one assumes that two sequential 1,Z-cerbaniooie 

shifts occur: the first 1.2-earbanion shift, possibly occurring pericyeliely converts anion 2 

inro 5, followed by a second shift converting 5 into 7, probably via 6. Hethylation of 7 yields 

4. 

Scheme 2 
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This  r e s u l t  seems t o  i n d i c a t e  t h a t  probably t h e  b i e y e l i e  system 7 i a  an i n t e r m d i a t e  i n  t h e  

formetion of 3-alko*y(or slYyl)carbanylmethyleo_epyridfnes from 3-alkory(or alky1)carbonyl-3.-  

azep ines  under b a s i c  ~ o o d i c i o n a . ~ ~ ~  

cP lS ta l lograph i~  Determinat ion of StNCtu-  4 

The r e f l e c t i o n s  vere c o l l e c t e d  on e Synte r  PZ1 diffrecromerer  u s i n g  graphite-manachromatised mag 

r a d i s r i o n  ( A  - 0.7107 A) and t h e  w scan technique up to  28 - 47.. The s t r u c t u r e s  vere so lved  by 

d i r e c t  methods us ing  t h e  MULTAN 807 computer aystem and  re f ined  by t h e  SHELX 76' p r o g r a m .  

Coordinates  and molecular  dimensions are a v a i l a b l e  from t h e  Cambridge c r y s t a l l o g r a p h i c  Data 

Cen te r ,  Univers i ty  Chemical Laboratory. Lens f ie ld  Road, Cambridge CB2 1EU. 

cPletal ~ a t a  of the P i c r e t e  of 4 

CZOH26N202.C6H3N307, t r i e l i n i c ,  space group - P I ;  c e l l  dimeneions a- 7.705(2). 

b - 11.596(4), 2 -  16.538(7)A, u - 104.95(3), 8 - 101.68(3), y - 93.21(2)'; - 
V - 1388.9(9)i3; 2 - 2. 4091 measured end 1446 observed r e f l e c t i o n s .  P i n s 1  - 
R: 0.113. - 

Prepara r ion  of 4 

A11 glasware used was d r i e d  a t  1W140.C p r i o r  t o  uee. The experiment va8 performed under 

oicrogen.  2,2.6,6-Tetra-thylpiperidine RIP, Aldr ich)  was s t o r e d  over molecular  a i e v e s  (A4) 

p rev ious ly  d r i e d  ar 300.C. Tetrahydrofuran (25 mL) was d i s t i l l e d  from calcium hydride under 

o i t r o g e n  i n t o  a 250 mL chcee-aecked f l a s k  con ta in ing  1 (1.26 mmol. 0.394 g). The f l a s k  was placed 

i n  e ba th  a t  2O.C and RIP (0.5 d, 0.42 g ,  3.0 -1) was added us ing  s syr inge .  A f t e r  5 mi.. 

e t i r r i l l g  1.32 M n-buryl l i thium i n  heulne (1  a, 1.3 m o l ) ,  u.8 added, a g a i n  us log  a syr inge .  A 

b lack-v io le t  Colovr was formed; A f t e r  30 min. 2 mL of methyl i o d i d e  was added a t  once. A f t e r  180 

min. a t  20'C e t h a n o l  was added, t h e  eolrrent was evaporated o f f  amd t h e  product  was i s o l a t e d  i n  



50-60~ yield by preparative TLC (silica gellpetroleumether (60/80'C)-ethyl acetate-then01 

10:9:1, RF = 0.37). 

4, oil; ir (chloroform): 1725 cm-I (C = 0); '8 NMR (deuteriochloroform): 

6 1.18 ( s ,  5H, Ph); 6.62 (d, J5,6 - 6.9 He, IH, H-6); 5.02 (d, JgS6 - 6.9 Hz, J3,5 - 0.7 He, IH, 

H-5); 3.95-3.30 (m, 68, Cn2); 3.33 (s, J3,5 = 0.7 Hz, lH, H-3); 1.30-0.80 (m, 12H, CH3); NMR 

(deureriochloroform): 6 172.9 (C - 0); 157.2 (C-2); 141.6 (C-Phi); 136.1 (J - 174 Hz, C-6); 

128.2, 128.2, 126.9 (C-Pho.m.p,); 105.5 (J - 168 He, C-5); 60.9 (OCH2); 45.3 (C-4); 42.3 (NCH2); 

30.2 (J - 165 Hz, C-3); 24.1 (C-7); 13.8, 10.7 (CH3); ms: aeevrate mass rheor. 326.1994 for 

CZOHZ6N202; exp. 326.1991. 

Pierate. mp 138.0-139.5.C (ethanol. -30'C); NN? (acetone-d6): 6 8.70 (s. 2A. R-Ph plerie acid); 

7.35 (s, 5H, H-Ph); 6.58 (d, Jj,6 = 7.8 Hz, lH, H-6); 5.60 (d, J5,6 - 7.8 H2, J3,5 - 0.9 HZ. la, 

H-5); 4.15-3.75 (m, 6H, CH2); 3.78 (s, J3,5 - 0.9 Hz, Ill, H-3); 1.57-1.23 (m, 9H, CH.,); 0.93 (t, 

IH, CH3). 

Aoal. Caled. for C20HZ6N202.C6H3N307: C, 56.21; H, 5.26. Pound: C, 56.04; R, 4.98. 
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