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Abstract- E-mbatituents in 5.6-dlhydro-2.4-diphanyhphtho- 

[1.2-b ]pyridinlu!ae are tronsferrad t o  piperidins by unlmolecular 

Pnd / o r  bimolecular processes in chlorobenzens solution. m e  

Hinetios of t h i s  reaction a t  variable temperatures wre studied. 

It has been shorn that the reaction f o l l o w  e i t h e r  Sgl or  S# 

meohdams dependant on the nature of B-substituent. 

The displacement of B-allryl. Il-heteroaryl and B-benzyl wbst i tuente  from 2.4- 

dipheny1-5,6-d~mnaphtho[l .2-b]  pyridinlum tetrafluoroborate 2 by piperidine 

as  a nucleophile converts primary mines  1 in to  a wide variety of functiOnalities 

4 . These reaetione are of considrable synthetic potential  and have already led 

t o  several novel t r a n s f ~ r m s t i o n s l ~ ~ .  Previotle studies3 indicated that  B-substit- 

Uents could be transplanted frm 2.4.6-triphen~lpyridiniurrm by o r  SB2 mechon- 

ieme . 

To a t t a i n  svch reaotione W e r  mild conditions, w studied the ef fect  of C-3 subs- 

t i t t rents in the pyridinium ring on the kinetic r a t es  fo r  trPnefer of B-mbstiuents 

t o  p iper idbe.  Spectrophotmetric method used was fo r  determining the r a t e  const- 

ants of the reaction. Thd kinetic rnna wre carried out in chlorobensene a t  temper- 

ature range 4+100•‹c and samples w r e  quenched by i ce  cooling. then measuring the 



absorbance at 345 nm. U-A110.1, beneyl and hetercarylplperidine. thus produced 

were confirmed by 8pthetiO methods4. In all cases, the observed rate was a 

linear function of the piperidine concentration. The rate varhticna could be 

interpreted in terms of either 8 9  reaction or a combination of %I and 8 9  

mechanisms, values of kl,k2 and activation parameters are given in Table 1. 
3 A-Benzyl compound8 are displaced eesentiallj completely via the S$ mechanism . 

Replacement of the 3-8 in compound 2 bj a 3-phew1 (6). 3-methyl (1) or 3-ethyl 
(8)  reduoee the 5112 rate conetants (k2) by factor of ca. 20, 10 and 9,reepect- 

ively, because of butterssing effect. Ccneidsration of the previous pattern of 

compounds demonstrates that 5112 rates do not simply inorease by introduction of 
different aubstituenta in 0-3 becauee of the edstnnce of Sulmechaniam which 

lowers the Sg2 rate for compounds 6,1, and 2. The reactions of a series of U- 
subetitnted 2,4-diphenjl-5.6-dmdronaphtho[1.2-b] pyrldiniums with piperidine 

clearly proceed almost entirely by a second order process for methyl. ethyl. 

ally1 and beazyl. but the reaction prooeeds by both first order and second order 

for 2- and 4-pyridyl. 

p able I. ~irst and second order rate constants at 1 0 0 ~ ~  in chlorcbeneene solution. 

Cpd. C-aubstituents U-eubstit- %.lo5 k2.1d BA H373 s373 

Uo. 2 3 4 uents eec-I 1 mcl-I kcal.mo1-I k~al.mol-~ kcal.m~l-~ 

aec-1 aea-l do.-1 

5 Ph H Ph benzyl 36.66 226.34 15.8022.5 15.0622.4 -21.5524.6 

6 Ph Ph Ph benzyl 181.77 11.22 10.18_+0.36 9.4320.33 -42.6123.7 

7 Ph He Ph beneyl 192.20 23.72 16.4620.23 15.7120.26 -24.2821.6 

8 Ph Et Ph benzyl 8.11 25.04 17 -8820.33 17.14_+0.32 -20.3521.44 

9 Ph H Ph He 45.70 2.82 18.33t0.25 17.59t0.24 -23.50t1.50 

Ae expected the k2 values increase in the following sequence r 2-pyridyl(4-pyridyl 
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(ethyl(methyl(allyl(bsn.yl. These reau l t s  show that  the reactions found 

f o r  a l l  substrates is accmpnnled by unjmolecular ionimation f o r  the 2- and 4 

pyridyl derivatives. We Interpre t  t h i s  a s  evidence f o r  slmultpnsoue SEl and Sg2 

reactions between the corresponding substrates and the m i n e s  studied. The Sgl 

t o  Sg2 mechanistic changeover hae been the aubject of considarable controversy; 

5 - R I B  

10- R = B t  

11- R = Ally1 

12- R = 2-Pyridyl 
13- R = 4- Pyridyl 

it has been proposed tha t  substi tnt ions,  quite generally, proceed by i n i t i a l  

i o n i a a t i o d  and a l ternat ive ly  that  solvolysia generally proceeds with macleophilic 

assistance of solvent6. consideration of the compound s e t  (5,4,10,11,2& ) 
shows that SE2 ra t e s  f o r  ?;1 and 12 decrease by fac tor  of 6 and 4582 than tha t  for  

2, respectively, due to  s t e r i c  effect.  The obtained reaul te  indicates tha t  the 

tranaalkyletion by 5.6-d~dro-2,4aiphewhphtho[l.2-b] pyridInium cations pro- 

ceeds much f a s t e r  than reactiona u t i l i s l n g  the l-beneyl-2,4,6-triphewlpyrldiniulll 

cations3 a s  tronsalkylat iag agent. This may be a t t r ibuted  to  the presence of the 

naphthylmalety in the preeent ompounds which a s e i s t  releaee of the E-substit- 

uent by both s t e r i c  and inductive ef fec ts .  
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