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A b s t r a c t  -- Fivc synthetic routes havc bccn cvaluatcd [or the 

rcgioselectivc preparation o f  (R)-5-methyl- and (R)-7-methyI-S,6,7,R. 

te t rahydroquinol ines  f rom (+)-(R)-3-mcthylcycIohexa11one. 

In dcvc lop ing  syn thc t i c  approaches  to  5 ,6 ,7 .X-tc t rahydroquinol ines  con ta in ing  one 

asymmctric carbon in thc alicyclic ring1 we have dcvoled our attention to the synthesis o l  

(R)-5-mcthyl-  and (R) -7 -me thy1 -5 ,6 .7 .8 - t c t r ahyd roq11 ino l i s  ( I )  and (2 ) .  Thcsc conlpounds 

a r c  thc most convenient starting points fo r  thc synthesis of the corresponding optically 

activc 2.2'-bipyridincs and 1.10-phcnanthrolincs. whose applications receive considerable 

attention whether  as chiral l igands  for asymmetric rcactions2 or lor thc study of the 

cliiroaplicnl propcrtics n f  the pyridine chr0rno~hore .3  

A inixlurc o l  raccmic (1) and (2)  had bccn prcparcd by lric through a straightforward 

rncthod o r  pyr idoannc la t ion  s t a r t ing  f rom 3 - m e t l 1 ~ l c ~ c l o l 1 e x a n o 1 1 c . ~  Howevcr  no 

inlormation about tlic ratio of thc rcgioisomcrs was rcportcd. Morc rcccntly, a mixlurc of 1 

and 2 lhas bccn ohtaincd, among othcr by-products, in thc synthesis of (+)~(R)-5-mctliylLX- 

isoprnpylidene-5,bdihydro-7~-quinolir~e.~ 

Tn synthcsizc 1 and 2 ,  the largcly accessible (+)-(~)-3-met11~lcyclohexanone~ (3) appearcd a 

"cry intcrcsting starting material. This papcr is concerned with thc evaluation o f  live 

syathctic rnutcs lo synthesize 1 and 2 From 3 .  

I n i t i l l ) ,  t ry ing  i r i c ' s  p roccdurc ,  by h e a t i n g  a benzcnc  s o l u t i o n  o f  (R)-3- 

~ ~ ~ o t l ~ y l ~ ~ y c l o l i c x ~ n o n c  0 -a l ly lox in~c .  (4)  in n scnlcd tilbc, a 30% yicld 01 a 24:75 mixlurc of 1 

:lnd 2 was ohtaincd (Schcmc 1). It was impossihlc to ellccl any scparatian o r  llic two isomcrs 

;ind tltcir ratio was dctcrnmincd on thc basis of nmr data. 



Scheme I 

3 4 1 2 

IRcagcnts: i, CH2=CIIC1120Nt13tCI; ii. C61b, 2 0  'C 

Thc most direct synl l~csis  of pyrirlinc dcrivativcs is by condensation o r  a suitahlc nitrogen 

sourcc with approprintc 6-dicarhonyl compounds. Thcsc arc easily obtained by the rcaction 

of cnamincs with vinyl aldchydcs or k e t n ~ ~ c s . ~ . ~  

Morpholinc cnamine o f  3-mcthylcyclollcranonc exists as . I mixture of two structural 

i s o m c r ~ . ~  The reaction or this mixture wilh various clcctrophilcs is known to givc adducls 

whosc composition dcviatcs from that of the parent e n a n ~ i n c s . ~  In some cascs only one of the 

two pnssiblc adducls has bccn obtaincd.lo Moreover, to our knowlcdgc no data is reported in 

thc literature about the  rcaclinn of cnamincs o r  3-mct l~ylcyclohcxanone with Michael 

:~cccp to r s .  1 1 

Thus, n 1:l rnixturc o r  rnorpholine cnnmines ( 5 a , h )  was allowcd to react with acrolcin to givc 

cyclooddition adducts ( 1 i n , h ) l 2  (Schemc 2 ) .  Trcatmcot o f  crudc ( 6 )  wilh hydroxylaminc 

I h y d r o c l ~ l o r i d c ~  gave a 25:75 mirl i~rc  of 1 and 2 i n  30% ovcrall yield. It is reasonable to think 

1l1:lt thc composition 01 t l x  ~ S O ~ I C I S  in 6 is thc silnic rriund in tlic final products. 

S c h e m e  2 

:I : R=fI , K'=CII, h: R= CII, . R'=R 

Rcagcnts: i ,  morpllolinc. TsOFI. C,tk; ii, acrolcin, C6H6: i i i .  Nt120H-HCI, 78 OC 
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Another routc we  have lollowcd to ohtain 1 and 2 is depictcd in Schcme 3. A mixture of 8 a  

a n d  81) was formed in onc step when 3 m d  acrylonitrilc werc heated in an  autoclave in the 

prcscncc o l  4-mcthylcyclohexylalninc and acctic acid13 (53% yicld). ~ e h y d r o g e n a l i o n ' ~  of 

crude (Xa ,b )  gavc a mixture o l  te~ralrydroquinaloncs ( 9 a )  a n d ( 9 b )  in  25:75 ratio (by nmr) 

which was converted into thc corresponding halogen-dciivntivcs ( 1 0 a )  and ( 1 0 b ) ' 5  (70% 

yicld) having thc samc isomcric ratio. Hydrogcnolysis o f  10a , l )  catalyzed hy palladiun~ on 

c h a r c o n l l h  gavc a 25:75 rnixtulc o l  1 and 2 in 8 5 %  yield. This ratio undoubtedly rellccls the 

composition o l  thc isomcr mixture in X a , b ,  as conlirmcd by glc annlysis o l  thc mixturc 

ohlaincd in an cxpcrirncnl stoppcd hclorc cornplction: beside the linal product (Ra,h) a 26:74 

imixlurc of  isomcric nitrilcs (73)  and (711) was dctectcd. A very similar ratio (28:72 by nmr) 

of nitrilcs (Ra)  and (Rb)  was obtaincd when the reaction was carried out in nlmmsphcric 

n r c s s u r c .  

a : R =  H ,  R ' = C H 3  b : R = C H 3 ,  R ' =  H 

Reagents : i ,  CH2= CHCN ; ii, S02C12; iii, ( P I I O ) ~ P C I ~ ;  iv, PdlC, q 

The alkylation of  mctallalcd N,N-dimctl~ylhydrazoncs (DMH's) is a very cfficient method for 

lorrning highly rcgiosclcctivc C-C lronds.17 Endcrs rcportcd that thc alkylation of (2s)-2- 

mcl11oxymctl~yl-l-(3-n1~thylcycI0h~~~Iid~na1nio)pyroidic with isopropyl  i ad idc  takes 

placc in ihc 6-position to givc, a l tcr  hydrolysis,  a mcnthonc-isomenthone n ~ i x t u r e . ~  
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Scheme 5 

Rcagcnls : i, N111. IlCOOC2F4; i i ,  TsS (CH,), STs : iii. Y NN(CH ) ; iv, LDA ; v, BED: 

vi , AcOll, I15 "C: vii, Rancy-Ni, H 2  

Table 

0-Allyloxime (4) 3 0 

Enaminc (5)  2 6 

Quinolonc (8) 36  

Hydrarone (11)  4 8 

IIydroxymcthylcnc ( 1 3 )  22 

* Ovcrall vicld from 3 
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