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One hydrogen a tom is  r ep laced  by l i thium in the reac t ion  of 1 ,2 ,3 ,4- te t rahydroaer id ine  and 
sym-oc t ahyd roac r i d i ne  with phenyll i thium; effect ive r ep lacemen t  of a second hydrogen a tom 
by li thium becomes  poss ib le  a f t e r  r ep l acemen t  of the f i r s t  l i thium by an alkyl group. This  
makes  i t  poss ib le  to achieve s tepwise  alkylation.  

The meta l la t ion  of 2,6-1utidine [2] gives  the monolithio der ivat ive;  only ve ry  smal l  amounts  of the 
dilithio de r iva t ives  a r e  fo rmed .  

Only the monoli thio de r iva t ives  (III and IV, respec t ive ly)  a re  a lso  fo rmed  by the action of 2 mole  of 
phenyl l i thium on 1 ,2 ,3 ,4 - te t rahydroacr id ine  (I) or  sym-oc t ahydroac r id ine  (1I) in e ther  at r o o m  t e m p e r a -  
ture .  T r e a t m e n t  of the reac t ion  mix tu re  with benzyl chloride gives a lmos t  exc lus ive ly  the monobenzyl -  
hydroacr id ine  (V or  VI), and only t r a c e s  of the dibenzyl der iva t ive  a r e  formed.  

The hindrance to fu r the r  subst i tut ion of hydrogen by l i thium in HI or  IV is ,  in our  opinion, a s soc ia ted  
with the s t rong  posi t ive  inductive effect  of l i thium. An i n c r e a s e  in the e lec t ron  densi ty in the a roma t i c  
r ings  of III and IV as c o m p a r e d  with I and II leads to a dec r ea se  in the labi l i ty  of the hydrogen in the 4 
posi t ion in HI or  in the 4 and 5 posi t ions  in IV. This  hinders  the introduction of a second l i thium atom. 

Rep lacemen t  of l i thium by a l ess  e l ec t ron -donor  alkyl group again opens up the poss ib i l i ty  for  the 
introduction of l i thium. In this case ,  4 -a lky l t e t r ahydroac r id ines  a r e  me ta l l a t ed  by phenyl l i thium in the 4 
posi t ion,  while 4 -a lky loc tahydroacr id ines  a r e  me ta l l a t ed  in the 5 posit ion.  Thus t r e a t m e n t  of 4 -benzy l -  
t e t r ahydroac r id ine  (VI) with phenyl l i thium gives  4-1 i th io-4-benzyl te t rahydroacr id ine  (VII), which r e a c t s  
with benzyl chlor ide to give 4 ,4 -d ibenzy! te t rahydroacr id ine  (VIII). 

Li CH2C6H 5 Li s 5 t1,~Co112C CH2CoH ~ 
l I11 VI  

VII VIII 

The s t r u c t u r e  of VIII was conf i rmed  by the PMR spec t rum,  in which the s ignals  of nonar0mat ic  methyl idyne 
protons  a r e  absent,  while the s ignals  of the pro tons  of the methylene groups of the benzyl r ad ica l s  appea r  
as  two doublets at  3.66 and 3.73 ppm and 2.77 and 2.90 ppm. 

The reac t ion  of 4 -benzyloc tahydroacr id ine  (V) with phenyll i thium leads to 5-1 i th io-4-benzyloc ta -  
hydroacr id ine  (IX). The la t t e r  r e a c t s  with benzyl chloride to give approx ima te ly  equal amounts  of the two 
s t e r e o i s o m e r i c  4 ,5-d ibenzyloc tahydroacr id ines  (X and XI). Both of these  s t e r e o i s o m e r s  a r e  also obtained 

* See [1] for  communicat ion  VIg.  
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TABLE i. Alkylhydroacridines 

Compound 

via 
VIII 

X b 

XI c 

Xll 

XVI 

Mp, *G ~crystallization 
solvent) 

153~154 
, (alcohol) 

99--101 
(alcohol) 

7~---81 
(petroleum ether) 

115;7 
(petroleum ether) 

2f~--~8 
(petroleum ether) 

Empirical 
formula C H C 

87,9 7,1 87,8 
89,7 7, l 89,2 

8~,2 8,0 88,2 

88,0 8,1 88,2 

84,5 7,6 84,5 

83,2 10,1 d 83,1 

C2oHlgN 
C27HvsN 

C2rH29N 

C=7H~N 

C~vH29NO 

CI4HIsDN 

VoundL?o I Calc,, q0 
H 

7,0 
6,9 

8,0 

82 

7,6 

10,0 r 

Yield, 
q0 

39 

31 

31 

42 

89 

aThe hydrochloride had nap 205-207 ~ (from water). Found: C1 
11.2%. C20H19N-HC1. Calculated: Cl 11.4%. bThe picra te  had mp 
201-202 ~ (from dioxane). Found: N 9.2%. C2yH29N-C6H3N30 ~. Cal-  
culated: N 9.4%. CThe picra te  had mp 182-184 ~ (from dioxane). 
Found: N9.0%. C2~H29N.C6H3N307. Calculated: N 9.4%. dH+D. 

in the catalytic hydrogenation of 4, 5-dibenzaloctahydroacridine,  by which their  s t ruc tures  are  confirmed. 
Trea tment  of IX with benzaldehyde gives 5-hydroxybenzyl-4-benzyloctahydroacr id ine  (XII), which is r ead -  
ily dehydrated in acetic anhydride to 5-benzyl idene-4-benzyloctahydroacr idine  (XIII). Compound XIII is 
also obtained by alternative synthesis by direct  condensation of V with benzaldehyde. 

C61t5CII CHzColt 5 C6HsCHOtt CH2C~H 5 CoHsCH 2 CH2C6H 5 

Xlll  X|I X,XI 

4-Methyl - sym-oc tahydroacr id ine  (XIV) is also metal lated by phenyllithium in the 5 position. T rea t -  
ment of the result ing tithio derivative (XV) with heavy water  gives 5-deutero-4-methyloc tahydroaer id ine  
(XVD. 

CIt 3 Li CIl~ D Ell 3 

XIV XV XYl 

The s t ructure  of XVI was conf i rmed by the PMR spectrum, in which the protons of the methyl group 
appear as a doublet at 1.11 and 1.23 ppm. A singlet f rom the methyl protons would have been observed for 
4-deutero-4-methyloctahydroacr id ine .  

The authors are  grateful to A. K. Dzizenko and V. V. Isakov for determining and interpret ing the 
PMR spectra .  

E X P E R I M E N T A L  

We have previously  descr ibed the synthesis of 4-alkyloctahydroacr idines  V and XIV [3, 4]. 

General Method for the Synthesis of VIII, X, XI, XII, and XVI. An equivalent amount of an ether  so-  
lution of phenyllithium was added under argon in the course  of 1 h to a solution of 0.01 mole of the 4 -a l -  
kylhydroacridine in 50 ml of absolute ether,  and the mixture was  allowed to stand at room tempera ture  for 
12 h. A 0.01 mole sample of benzyl chloride (for the synthesis of VIII, X, and XD, benzaldehyde (for the 
synthesis of XII), or heavy water  (for the synthesis of XVI) in ether  solution was then added carefully,  and 
the mixture was allowed to stand for 4 h, af ter  which it was t reated with 50 ml of 20% hydrochlor ic  acid. 
The hydrochlor ic  acid extract  was washed with ether  and made alkaline. The precipi ta ted product  was 
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f i l t e red  off and c rys ta l l i zed .  S t e r e o i s o m e r i c  X and XI were  sepa ra t ed  by p r e p a r a t i v e  th in - l aye r  c h r o m a -  
tography on act ivi ty  II  AI203 with elution with pe t ro l eum e t h e r - c a r b o n  t e t r ach lo r ide  (2 : 1). 

In o r d e r  to de te rmine  the degree  of meta l la t ion  of I and II, 0.02 mole  of phenyl l i thium in e ther  so lu-  
tion was added under  a rgon  to a solution of 0.01 mole  of the hydroacr id ine  in 50 ml  of absolute e ther ,  and 
a f t e r  12 h the resul t ing  suspension was poured  with v igorous  s t i r r ing  into an e ther  solution of 0.02 mole  of 
benzyl chlor ide .  The reac t ion  mix tu re  was s e p a r a t e d  as  indicated above,  and the mix tu r e  Of reac t ion  p rod -  
ucts  was ch roma tog raphed  on act ivi ty  I I  A1203 with elution with pe t ro l eum e t h e r - c a r b o n  te t rach lor ide .  
Compound I yielded 66% VI with bp 180-185 ~ (0.1 mm) and ~ 0.3% VI~. The p r o p e r t i e s  of VI a re  desc r ibed  
in Table  1. Compound II yielded 78% V and ~0.8% of a mix tu re  o f X  a n d X L  

5 - B e n z y l i d e n e - 4 - b e n z y l - s y m - o c t a h y d r o a c r i d i n e  (XIII). A. A 0.5 g sample  of XII was ref luxed with 
5 ml  of  acet ic  anhydride for  3 h. When the mix tu re  was cooled, 0.32 g (87%) of XIII with mp  110-111 ~ ( f rom 
alcohol) c ry s t a l l i z ed  out. Found: C 88.84; H 7.49%. C27H27 N. Calculated: C 88.70; H 7.46%. 

B. A solution of 0.6 g (0.002 mole) of V and 1.06 g (0.01 mole) of benzaldehyde in 8 ml  of acet ic  an-  
hydr ide  was ref luxed for  8 h and cooled. Alcohol (8 ml) was added, and 0.63 g (80%) of XI~  was r emo v ed  
by f i l t ra t ion.  The identical  c h a r a c t e r  of the p r epa ra t i ons  obtained by the two methods  was conf i rmed  by 
mixed -me l t i ng -po in t  de terminat ion.  

4 , 5 -D ibenzy l - s ym -oe t ahyd roac r i d i ne s  (X, XI). A 3.0 g (0.0082 mole) sample  of 4 ,5-d ibenza loc tahy-  
droacr id ine  [5] was hydrogenated in a mix tu re  of 60 ml  of dioxane and 15 ml  of acet ic  acid over  0.5 g of 
p la t inum dioxide. A total  of 322 ml  of hydrogen was abso rbed  (the ca lcula ted  value is  370 ml).  Dioxane 
(50 ml) was added, and the mix tu re  was heated to the boiling point and f i l tered.  The f i l t ra te  was made a l -  
kaline with 200 ml  of 10% KOH, and the p rec ip i t a t ed  solid m a s s  was r emoyed  by f i l t ra t ion,  dried,  a n d c h r o -  
ma tographed  on ac t iv i ty  II  A1203 with elution with pe t ro l eum e t h e r - b e n z e n e  with va r ia t ion  of the compo-  
nents  f rom 30 : 1 to 1 : 1  to give 0.07 g (2.3%) of XI and 1.9 g (63%) of X. The identif icat ion of this  product  
with the s amp le s  obtained by o rganometa l l i c  synthes is  was accompl i shed  by de te rmin ing  the mel t ing  point 
of a mixed  sample  of the p i c r a t e s .  

The PMR s p e c t r a  of carbon t e t r ach lo r ide  solutions of the compounds were  obtained with a ZKR-60 
s p e c t r o m e t e r  with t e t r ame thy l s i l ane  as the in te rna l  s tandard.  The chemica l  shif ts  a r e  given on the 6 sca le .  
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