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A number  of aryl  4-(1, 2, 3, 4 - te t rahydroacr idyl )  carbinols  have been synthesized via the 
4-1ithio der ivat ive  of 1, 2, 3, 4 - te t rahydroacr id ine .  Some of them have been dehydrated to 
the corresponding aryl idines .  

We have previously  synthesized the cis  and t rans  i somers  of 10-dimethylaminopropyl- l ,2 ,3 ,4 ,4a ,  
9, 9a, 10-octahydroacridine,  and the corresponding t r ans -desme thy l  der ivat ive [1]. It was shown that these 
compounds are  active on the cent ra l  nervous  system, causing a var ie ty  of pharmacological  effects  cha rac -  
t e r i s t i c  of Imizine (Imipramine) and other  t r icyc l ic  ant idepressants  [2]. 

The p resen t  paper  is devoted to the prepara t ion  of lithio der iva t ives  of 1, 2, 3, 4 - te t rahydroacr id ine ,  
and to a study of thei r  reac t ions  with carbonyl  compounds. 

It might be expected that, by analogy with quinaldines [3], 1, 2, 3, 4- t e t rahydroacr id ine  would meta l -  
late readi ly  at the active methylene group in the 4-posit ion.  In fact, t r ea tment  of 1, 2, 3, 4 - t e t r ah y d roac r i -  
dine with an e ther  solution of butylli thium [4] at --45 to -50 ~ caused the lithio flerivative to separa te  as a 
dark orange precipi ta te ,  which was allowed to reac t  without isolat ion with benzaldehyde, anisaldehyde, 
cuminic aldehyde, p-ni t robenzaldehyde,  and benzophenone. The resul t ing a ry l t e t rahydroaer idy lca rb ino l s  
(Ia-e) were  obtained e i ther  as the f ree  bases  o r  as the hydrochlor ides ,  in 66-72% yields .  
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I a R =H, R" = C6H s; b 4-CH3OC6H4; c 4-(CH2.)2CHC6H4, d 4-N02C6H4; e R = R'= C6H ~ 

In o rde r  to conf i rm that react ion occur red  at the 4-posi t ion of the te t rahydroacr id ine  nucleus, phenyl-  
(1, 2, 3, 4 - t e t r ahydro -4 -ac r idy l ) ea rb ino l  (Ia) was dehydrated with concentra ted sulfuric acid, giving 4-ben-  
zylidene-(1,  2, 3, 4 - te t rahydroaer id ine)  (II), which was identical  with the benzylidene der ivat ive obtained by 
reac t ion  of 1,2, 3, 4 - t e t r ahydroacr id ine  with benzaldehyde in p resence  of anhydrous zinc chloride [5]. It was 
t he re fo re  proved that metal lat ion of 1, 2, 3, 4 - te t rahydroacr id ine  occurs  at the 4-posi t ion.  

Dehydration of diphenyl-(1, 2, 3, 4 - t e t r ahydro-4 -ac r idy l )ca rb ino l  (Ie) occu r r ed  with s imi la r  ease to 
give ~-phenyl-4-benzyl idene-(1 ,  2, 3, 4- tetrahydroaeridine)(III) .  On heating the co lor less  Ib hydrochlor ide 
above its rap, or  on ree rys ta l l i za t ion  f rom concentrated hydrochlor ic  acid, a bright  orange compound was 
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Fig. 1. UV absorpt ion  spec t ra .  
1) 4-Benzyl idene-1 ,  2, 3, 4 -  
t e t r ahydroac r id ine  (II), 2) 4-  
p-hydroxybenzyl idene-1 ,  2, 3, 
4 - t e t r ahydroac r id ine  (V), 
3) phenyl-(1,  2, 3, 4 - t e t r a h y d r o -  
4 -ac r idy l )ca rb ino l  (Ia), 4) p -  
methoxyphenyl-(1,  2, 3, 4-  
t e t r ahyd ro -4 -ac r idy l )  carb inol  
(~). 

obtained which di f fered  in i ts  analyt ical  data f rom the s ta r t ing  m a t e -  
r i a l  by one molecule  of methanol .  This compound could have the 
quinonoid s t ruc tu re  IV, but, on the bas i s  of compar i son  of its UV 
spec t rum with those of Ia, Ib, and II  (see Fig.  1), it was ass igned 
s t ruc tu re  V. The IR spec t rum of this compound did not contain 
absorpt ion bands cha r ac t e r i s t i c  of the quinonoid s t ruc tu re .  

At tempts  to introduce a carboxyl  group into the 4-posi t ion of 
1, 2, 3, 4 - t e t r ahydroac r id ine  by carbonat ion of the lithio der iva t ive  
were  unsuccessful ,  s t a r t ing  m a t e r i a l  being isola ted f rom the reac t ion  
mix ture .  

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

Phenyl-(1,  2, 3, 4 - t e t r a h y d r o - 4 - a c r i d y l ) c a r b i n o l  (Ia). To an 
e ther  solution of butyll i thium containing 0.09 mole  of butyl l i thium 
was added slowly with cooling at -45  ~ 12.82 g (0.07 mole) of 1, 2, 3, 4,-  
t e t r ahydroacr id ine  in 70 ml  of dry e ther .  The mix tu re  was s t i r r ed  
at  this  t e m p e r a t u r e  for  45 rain, and a solution of 12.00 g (0.113 mole) 
of benzaldehyde in e ther  was added dropwise .  The mix tu re  was 
s t i r r ed  for  a fu r the r  2 h at --45 ~ and 80 ml  of dilute {1:4) hydrochlo-  
r i c  acid was added to p rec ip i ta te  16.45 g (72.5%) of Ia hydrochlor ide  
Color less  c rys ta l s ,  mp 198-200 ~ (from methanol) .  Found: C 73.90; 
H 6.42; N 4.38; C1 10.94%. C20H19NO �9 HC1. Calculated: C 73.72; 
H 6.19; N 4.30; C1 10.38%. 

Tr i tu ra t ion  with ammonia  gave the f ree  base  as co lo r l e s s  
c rys t a l s ,  mp 140-141 ~ ( f rom methanol) .  Found: C 82.63; H 6.91; 
N 4.75%. C20HIgNO. Calculated: C 83.01; H 6.62; N 4.84%. 

p -Methoxypheny l - (1  2, 3, 4 - t e t r ahyd ro -4 -ac r i dy l ) ca rb ino l  (Ib) was obta inedas  for  Ia.  The yield of lb 
hydrochlor ide  was 70.3%, co lo r l e s s  c rys ta l s ,  mp about 150 ~ (from absolute ethanol). On heating above 150 ~ 
it turned orange,  resol idif ied,  and mel ted  again at about 200 ~ Found: C 71.16; H 6.24; N 3.79; C1 10.00%. 
C21H21NO 2 �9 HC1. Calculated: C 70.87; H 6.23; N 3.94; C1 9.96%. The f r ee  base  was obtained in the usual  way 
by t r i tu ra t ion  with ammonia ,  as co lo r l e s s  c rys ta l s ,  mp 161-163 ~ (from absolute ethanol).  Found: C 78.80; 
H 6.45; N 4.34%. C2iH21NO 2. Calcula ted:  C 78.97; H 6.62; N 4.38%. 

p- Isopropylphenyl- (1 ,  2, 3, 4 - t e t r ahyd ro -4 -ac r i dy l ) ca rb ino l  fro) was obtained as above. Yield of hydro -  
chloride 68% calculated on cuminic aldehyde. Color less  needles,  mp 134-135 ~ (from methanol) .  Found: 
C 74.90; H 6.84; N 3.69; C1 9.55%. C23H25NO �9 HC1. Calculated: C 75.09; H 7.12; N 3.81; C1 9.64%. F ree  
base ,  c o l o r l e s s  c rys ta l s ,  mp 118-120.5 ~ {from 50% ethanol). Found: C 83.43; H 7.34; N 4.46%. C23H2~NO. 
Calculated: C 83.34; H 7.60; N 4.22%. 

p-Ni t rophenyl- (1 ,  2, 3, 4 - t e t r ahyd ro -4 -ac r idy l ) ca rb ino l  (Id) was obtained as for  Ia, f r o m  14 g of 1, 2, 
3, 4 - t e t r ahydroac r id ine  and 11.3 g of p-ni t robenzaldehyde.  The reac t ion  mix tu re  was t r ea t ed  with 80 ml  of 
dilute (1:4) hydrochlor ic  acid, and unreac ted  p-ni t robenzaldehyde (5 g) was f i l te red  off. The acid f i l t ra te  
was neut ra l ized  with alkali ,  with cooling, and ex t rac ted  with e ther .  The ex t rac t  was dr ied over  calcined 
magnes ium sulfate  and evaporated,  and the res idua l  oil was t r ea t ed  with an e therea l  solution of HC1 to give 
about 10 g of the dark  brown hydrochloride,  which was f i l te red  off. Pa r t  of the p rec ip i ta te  was reprec ip i t a t ed  
f rom d imethy l fo rmamide  with water ,  f i l te red  off, resuspended  in wa te r  and neut ra l ized  with aqueous a m m o -  
nia.  The pale c r e a m  prec ip i ta te  was r e e r y s t a l l i z e d  twice f rom absolute ethanol, mp 137-138.5 ~ Found: 
C 71.78; H 5.58; N 8.03%. C20HisN203. Calculated: C 71.84; H 5.42; N 8.38%. 

Diphenyl-(1, 2, 3, 4 - t e t r ahyd ro -4 -ac r idy l ) ca rb ino l  (Ie). To 47 ml  of an e therea l  solution of butyUithium 
containing 4.86 g {0.076 mole)  of butyl l i thium cooled at -45 ~ was added gradual ly  a solution of 10.7 g {0.0584 
mole) of 1, 2, 3, 4 - t e t r ahydroac r id ine  in 60 ml  of dry  e ther .  The o range -co lo red  reac t ion  mix tu re  was s t i r r ed  
at this  t e m p e r a t u r e  for  50 rain, and an e the rea l  solution of 10.5 g {0.0576 mole) of benzophenone was added. 
After  keeping the t e m p e r a t u r e  at -40 ~ to -50 ~ for  2 h, the reac t ion  mix ture  was t r ea t ed  with 70 m l  of dilute 
{1:4) hydrochlor ic  acid, and the spar ing ly-so luble  hydrochlor ide  was f i l te red  off to give 15.5 g (66.3%) of 
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product  (the decomposit ion was be t t e r  ca r r i ed  out by adding a sa tura ted  solution of NH4C1). Par t  of the 
prec ip i ta te  was suspended in water  and t r i tu ra ted  with aqueous ammonia to give co lor less  crys ta ls ,  mp 
130-131 ~ (from absolute alcohol).  Found: C 85.33; H 6.42; N 4.05%. C26H26NO. Calculated: C 85.44; 
H 6.34; N 3.85%. 

4-Benzyl idene-(1,  2, 3, 4 - te t rahydroacr id ine)  (II). To a solution of 4 g of phenyl-(1, 2, 3, 4 - t e t r ahyd ro -  
4-acr idy l )carb inol  in 40 ml  of glacial acet ic  acid was added 6 ml of concentra ted sulfuric acid, and the 
mixture  was boiled for  5 rain, then poured into 100 ml  of cold water .  The solution was basified with ammo-  
nia, ex t rac ted  with ether,  and the e ther  solution was dried over  calcined magnesium sulfate and the e ther  
removed,  giving 3 g of co lo r less  c rys ta l s ,  mp 103.5-105.5 ~ (from absolute alcohol). It gave no depress ion  
of mp on admixture  with 4-benzyl idene-(1,  2, 3, 4 - te t rahydroacr id ine)  obtained by method [5]. Found: C 88.31; 
H 6.38; N 5.11%. C20HiTN. Calculated: C 88.52; H 6.31; N 5.16%. 

4-~-Phenylbenzyl idene- (1 ,  2, 3, 4 - te t rahydroacr id ine)  (III). To a warm solution of 2 g of diphenyl- 
t e t r ahydroacr idy lca rb ino l  in 20 ml of glacial  acetic acid was added careful ly  5 ml of concentra ted sulfuric  
acid. The mix ture  was boiled for  3-5 rain, then poured into 50 ml of water .  After neutra l izat ion with ammo-  
nia, there  was obtained 1.35 g of co lo r less  c rys ta l s ,  mp 146-147 ~ (from 96% alcohol). Found: C 89.45; H 
6.13; N 3.86%. C26H21N. Calculated: C 89.89; H 6.09; N 4.03%. 

4-p-Hydroxybenzyl idene-(1 ,  2, 3, 4 - te t rahydroacr id ine)  (V). p-Methoxyphenyl-(1,  2, 3, 4 - t e t r ahyd ro -  
4-acr idy l )carb ino l  hydrochlor ide  (3.8 g) was boiled with 10 ml of concentra ted hydrochlor ic  acid until it 
had dissolved completely (5-10 min). On cooling, 2.8 g of 4-p-hydroxybenzyl idine-(1 ,2 ,  3, 4 - t e t r a h y d r o a c r i -  
dine) hydrochlor ide  separa ted  as br ick  r ed -o range  c r y s t a l s ,  mp 205-207 ~ (from 96% alcohol). Found: 
C 74.83; H 5.60; N 4.11; C1 10.69%. C20H17NO �9 HC1. Calculated: C 74.16; H 5.60; N 4.32; C1 10.95%. The 
f r ee  base was obtained in the usual  way as co lor less  c rys ta ls ,  mp 110-110.5 ~ (from 96% alcohol). Found: 
C 83.26; H 6.13; N 4.69%. C20H~TNO. Calculated: C 83.60; H 5.96; N 4.87%. 
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