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Substi tuted indano[2,1-c]piper idines  were  obtained by se lec t ive  hydrogenat ion over  Reds 7 
and a lso  by reduct ion with sodium in alcohol of 3 -me thy l -2 - aza f l uo rene  and its de r iva t ives .  
The g e o m e t r i c a l  i s o m e r s  of the products  were  i so la ted  and c h a r a c t e r i z e d .  

Continuing our r e s e a r c h  on the synthes is  and study of polynuclear  condensed ni t rogen-conta ining 
compounds,  we turned to the reduct ion of 3 -me thy l -2 -aza f luo rene  (I) [1] and some of its de r iva t ives  to the 
co r respond ing  indano [2 ,1-c]piper idines .  It  has  been r epor t ed  that  compounds that  d isplay  ant ih is tamine,  
psychot ropic ,  and analgesic  act ivi ty  are  found in a number  of indanopiperidine der iva t ives  [2-4]. The r e -  
duction was accompl i shed  by cata ly t ic  hydrogenat ion of azaf luorenes  in the p re sence  of rhenium hep ta -  
sulfide [5], on which, as p rev ious ly  shown, se lec t ive  hydrogenat ion of the a ry lpyr id ines  to a ry lp iper id ines  
occurs  [6]. The method may the re fo re  be of p repa ra t ive  value for  the synthes is  of ha rd - to -ob ta in  indano- 
p iper id ines ,  which a re  fo rmed  in a l m o s t  theore t i ca l  yield.  The synthes is  of i somer i c  indanopiperidines - 
new objects  for  the study of the s t e r e o c h e m i s t r y  of condensed ni trogen he t e rocyc le s  - is an equally i m p o r -  
tant r e su l t  of these  inves t iga t ions .  

The hydrogenat ionof  ( I ) ,3 -methy l -2 -aza f luorenone  (II), and 3 - m e t h y l - 9 - p h e n y l - 2 - a z a - 9 - f l u o r e n o l  (III) 
in methanol  and ethanol is accompanied  by alkylation,  as a r e su l t  of which the cor responding  N-me thy l -  
and N-ethyl  de r iva t ives  a re  fo rmed .  The second pecu l ia r i ty  of hydrogenat ion under the indicated conditions 
cons i s t s  in the fact  that  complete  reduct ion of the carbonyl  group and hydroxyl  group,  r e spec t ive ly ,  occurs  
along with reduct ion of the pyridine ring in the hydrogenat ion of II  and III.  

3-Methyl indano[2,1-c]piper idine (IV) and i ts  2 -methy l  (V) and 2-e thyl  (VI} analogs,  which are  fo rmed  
in the hydrogenat ion of I, can  ex i s t  in the fo rm of four g e o m e t r i c a l  i s o m e r s  (a-d).  

a b c d 

In this connection,  one of the fundamental  t asks  of the p resen t  r e s e a r c h  was to e s t ab l i sh  the fact  of 
the format ion  and isolat ion of the i somer i c  indanopiper idines .  The reduction of II with sodium in alcohol 
and the ca ta ly t ic  hydrogenat ion of II were  accompl i shed  s imul taneous ly .  The s i m i l a r  reduct ion of I was 
desc r ibed  in [7]. In this c a se ,  a lso,  the i s omer i c  compounds were  invest igated and c o m p a r e d  with the 
compounds that  a re  fo rmed  in the cata lyt ic  hydrogenat ion.  We were  able to sepa ra t e  the mix tu res  of 
i s o m e r s  by  means  of column ch roma tog raphy  on a luminum oxide. 

The hydrogenat ion of I in benzene (hexane), methanol ,  and ethanol gave 2 -R-3-methy l indano[2 .1 -c ] -  
p iper id ines  (IVa,b, R = H; Va,b,  R --- CH3; Via,b,  R = C2H5).  Compounds VIa,b were  a lso  obtained by 
hydrogenat ion of II .  All of these subs tances  are  liquids. As a rule ,  the i s o m e r s  differ  s ignif icant ly  with 
r e s p e c t  to ch romatograph ic  mobi l i ty .  I s o m e r s  IVa,b a re  identical  to the i s o m e r s  that  a re  fo rmed  in the 
reduct ion of I with sodium in alcohol [7]. The configurat ional  identi ty of i s o m e r s  IV and VI was proved by 
a l te rna t ive  synthes is  of VIa,b by alkylat ion of  a mix tu re  of i s o m e r s  IVa,b, which was obtained by r educ -  
tion of I with sodium in alcohol.  
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I I V - V i  II  

"Y a,b RffiH; V a,b R=CH3; Vla ,b  RffiC2fl s 

The analyt ica l  data  on the individual i s o m e r s  and the i r  de r iva t ives ,  the mo lecu l a r  weights  (de te r -  
mined by m a s s  s p e c t r o m e t r y ) ,  and the IR and PMR spec t r a  conf i rm the di rect ion of the reac t ion  and the 
s t r u c t u r e s  of the compounds obtained.  Bands at  1500-1620 cm -~, which c o r r e s p o n d  to the pyridine r ing,  
a re  absent  in the IR s p e c t r a  of Via ,b ,  Va,b,  and IVa,b.  In this region the re  a r e  only ve ry  weak bands at 
1606 and 1585 c m  -1 (Va), 1612 and 1590 c m  -t (Vb), 1610 and 1585 cm -1 (Via), and 1608 and 1576 cm -t 
(VIb, in a f i lm),  which a re  r e l a t ed  to the v ib ra t ions  of the benzene r ing.  The appearance  of intense bands 
at 2787 (Va) and 2780 cm -t (Vb) con f i rm s  the p r e sence  of an N-CH3 group,  while the group of bands of 
med ium in tens i ty  at 2700-2800 cm -i (Via,b) is apparen t ly  r e l a t ed  to the N-C2H ~ group [8, 9]. Singlets of 
N-CH 3 protons at 6 2.78 and 2.48 ppm are  p r e s e n t  in the PMR s p e c t r a  of Va,b,  while the s p e c t r u m  of Via  
contains a t r ip l e t  (5 1.60 ppm) and a quar te t  (6 3.50 ppm) of an ethyl group.*  

The fo rmat ion  of p r i m a r i l y  only two i s o m e r i c  indanopiperidines in all  of the syn theses  accompl i shed  
is apparen t ly  in confo rmi ty  with pr inc ip le .  In the fo rmulas  of the indanopiperidine i s o m e r s  p re sen ted  
above, fusion of the f i v e - m e m b e r e d  ring with the piper idine ring is r ea l i zed  by the t r a n s - e q u a t o r i a l  bonds 
of the l a t t e r  in the case  of a and b but by c i s - e q u a t o r i a l  and axial  bonds in the case  of c and d; the l a t t e r  
type of bonding is,  of cou r s e ,  l e ss  l ikely.  It can the re fo re  be a s sumed  that  all  of the isola ted i s o m e r s  of 
IV, V, and VI have the a and b configurat ions and di f fer  with r e s p e c t  to the posi t ion of the methyl  group a t -  
tached to C(3 ). The di f ferent  ch roma tog raph ic  mobi l i t i es  of i s o m e r s  a and b is apparen t ly  assoc ia ted  with 
a d i f ferent  conformat ion  of the piper idine r ing.  The methyl  group at tached to C(3 ) is axial  in i s o m e r  a,  
which has a chai r l ike  conformat ion  of the piper idine r ing;  this is t he rmodynamica l l y  unfavorable  because  
of the i - 3  in te rac t ion .  The piperidine r ing in i s o m e r  a t he re fo re  apparen t ly  has the boat conformat ion ,  in 
which the ni t rogen of the piper idine  ring approaches  the benzene r ing.  and this leads to shielding and weak-  
ening of the in te rac t ion  with the adsorben t .  In addition to s t e r i c  f ac to r s ,  one mus t  take into account  the 
in te rac t ion  of the e l ec t ron  pa i r  of the ni t rogen a tom with the conjugated s y s t e m  of the 7r e l ec t rons  of the 
benzene r ing .  We e x p r e s s e d  s i m i l a r  cons idera t ions  in our  d i scuss ion  of the s t r u c t u r e s  of i s o m e r i c  3-  
m e t h y l - 9 - b e n z y l i d e n e - 2 - a z a f l u o r e n e  s [10]. 

The reduct ion  of 3 - m e t h y l - 9 - p h e n y l - 2 - a z a - 9 - f l u o r e n o l  (III) [11] is a c c o m p l i s h e d b y d i f f e r e n t m e t h o d s .  

~ C H 3  ~ ~ C H 3  

III VII 

1 
C 2 H 5 ~ , / - ~ / N  H 

C~H 5 C~H 5 

IX VIII 

The hydrogenat ion of III in benzene and reduct ion of it with tin in hydrochlor ic  acid gave 3 - m e t h y l -  
9 -pheny l -2 -aza f luo rene  {VII), f r o m  which two i s o m e r s  of 3 -methy l -9-phenyl indano[2 ,1-c ]p iper id ine  (VIII) 
we re  obtained by reduct ion with sodium in alcohol.  However ,  they were  i so la ted  by d i r ec t  reduct ion of III 
with sodium in alcohol.  The i s o m e r s  of VIII are  c rys ta l l ine  subs tances ;  they differ  cons ide rab ly  in c h r o -  
ma tograph ic  mobi l i ty .  

Three  i s o m e r s  of 2 - e thy l -3 -me thy l -9 -pheny l indano  [2,1-c ]piperidine (IX) were  i so la ted  in the 
hydrogenat ion of III in ethanol .  Two of them are  fo rmed  in the ethylat ion of a mix ture  of the i s o m e r s  of 
VIII .  

*The authors  a re  g ra te fu l  to V. F.  Zakharov  for  r ecord ing  the PMR s p e c t r a  and par t ic ipa t ing  in the in-  
t e rp re t a t ion  of t hem.  
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The IR sp ec t r a  of the i s o m e r s  of VIII  and IX do not contain the absorpt ion bands at 1500-1620 c m  -1 
that  a re  c h a r a c t e r i s t i c  for  the v ibra t ions  of the pyridine r ing.  The weak bands in this region at  1608 and 
1500 c m  -1 (VIII) and 1604 and 1573 c m  -1 (IX) are  re la ted  to the v ibra t ions  of the benzene r ing .  The intense 
bands at 3243 and 3241 c m  -~ (VIII) a re  r e l a t ed  to the v ibra t ions  of the N - H  group of the piper idine ring that  
is t ied up in an in t e rmolecu la r  hydrogen bond. The bands at 2700-2800 cm -I in the s p e c t r a  of the i s o m e r s  
of IX are  re la ted  to the N-C2H 5 group.  

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

A mixture  of a solution of the substance  to be hydrogenated (1 g for  5 ml  of solvent) and rhenium 
heptasulf ide (10% of the weight of the substance)  in a g lass  ampul  was placed in a rota t ing autoclave.  
The ini t ial  hydrogen p r e s s u r e  was 125 arm.  The expe r imen t  was c a r r i e d  out at  230-260 ~ for 3 h. The 
ca t a ly s t  was r em oved  by f i l t ra t ion and washed thoroughly with the solvent,  and the hydrogenat ion products  
were  i so la ted  with a ch romatograph ic  column filled with act ivi ty  II a luminum oxide [ e t h e r - h e x a n e  (3 : 1)] 
or  by dist i l la t ion.  

3-Methyl indano[2,1-c]piper idine (IVa,b). A. A 3-g sample  of I was hydrogenated in 15 ml  of benzene 
or  hexane.  The res idue  [2.87 g; Rf  0.53; 0.40 and 0.86 ( t races  of the s ta r t ing  I) remain ing  af ter  d i s t i l l a -  
tion of the solvent  was dist i l led:  f i r s t  f ract ion,  95-120 ~ (1 ram), 0.8 g, Rf  0.53; 0.40; second fract ion,  120- 
124 ~ (1 ram),  1.27 g, Rf  0.86, 0.53, 0A0.  The f i r s t  f ract ion was a mix tu re  of IVa,b. Found,%: C 83.5; H 
9.0; N 7.2. C13H17N. Calculated,%: C 83.5; H 9.1; N 7.4. Separa t ion of 0.7 g of this mix tu re  with a c h r o m -  
a tographic  column gave 0.2 g of IVa with R f  0.53. The hydrochlor ide  of IVa had mp 270-272 ~ ( f rom a lco -  
hol).  Found,%: C1 15.8; N 6.0. Cl~HITN �9 HC1. Calculated,%: C1 15.9; N 6.2. The next subs tance  eluted 
was 0.35 g of IVb with R f  0.40, bp 100-101 ~ (1 mm) ,  and mp 81-82 ~ Found,C/c: C 83.5; H 8.8; N 7.1. 
CI3HI?N. Calculated,%: C 83.5; H 9.1; N 7.4. 

B. A 5~g (0.026 mole) sample  of II, 14 g (0.6 g-a tom)  of sodium, and 100 ml  of alcohol were  used for  
the reduct ion.  The reac t ion  was c a r r i e d  out with v igorous  refluxing of the alcohol,  a f te r  which 30 ml of 
wa te r  and 18% hydrochlor ic  acid were  added until  the mix ture  was acidic .  The alcohol was r e m o v e d  by 
dist i l lat ion,  the res idue  was made alkaline to pH 10 with sodium hydroxide,  and the reac t ion  products  were  
ex t r ac t ed  with benzene .  The benzene was r emoved  f rom the ex t r ac t  by dist i l lat ion,  and the res idue  (2 g) 
was t r ea t ed  with pe t ro leum e the r .  A port ion (0.22 g) of the res idue  was insoluble in pe t ro l eum e the r .  The 
substance isola ted f rom the pe t ro l eum e ther  was dist i l led:  f i r s t  f ract ion,  111-116 ~ (1 mm),  0.38 g, R f  
0.53, 0A0; second fract ion,  116-137 ~ (1 mm),  0.52 g, Rf  0.78, 0.53, 0.40, 0.10; th i rd  f rac t ion,  137-160 ~ (1 
mm) ,  0~28 g, R f  0.80, 0.60, 0.40, 0.10. Crys ta l l i za t ion  of 0.3 g of the f i r s t  f rac t ion  in pe t ro l eum e ther  
gave 0.05 g of a mix tu re  of i s o m e r s  IVa,b with mp 73-74 ~ and R f  0.53 and 0.40. In the p repa ra t ion  of the 
p ic ra te ,  0.1 g of the f i r s t  f rac t ion  gave 0.06 g of the p ic ra te  of IVb with mp 210-211 ~ ( f rom alcohol);  IVb, 
isola ted f r o m  the p ic ra te ,  had R f  0.40. A 0.1-g sample  of the s ame  f rac t ion  gave 0.05 g of the hydroch lo -  
r ide of IVa with mp 275-276 ~ ( f rom alcohol); IVa, i sola ted f rom the hydrochlor ide ,  had Rf  0.53. C h r o m a -  
tography of the second and th i rd  f rac t ions  (0.8 g) gave 0.1 g of II and 0.34 g of a mixture  of IVa,b.  

No mel t ing-poin t  dep res s ions  were  noted for mix tu res  of s amples  of IVb, the hydrochlor ide  of IVa, 
and the p ic ra te  of IVb with samples  of the compounds desc r ibed  in [7]. 

2 ,3-Dimethyl indano[2,1-c]piper idine  (Va,b). A 3-g sample  of I was hydrogenated in 15 ml of me th -  
anol for  6 h to give 3.15 g of hydrogenat ion products  (Rf 0.70 and 0.47), which were  s epa ra t ed  c h r o m a t o -  
g raph ica l ly  to give 0.67 g of Va with Rf  0.70 and bp 103-104 ~ (1 mm) .  Found,Tc: C 83.2; H 9.9; N 6.9; 
tool .  wt.  201. CI4HIgN. Calculated,%: C 83.5; H 9.5; N 7.0; mol .  wt.  201. Also i so la ted  was 0.31 g of Vb 
with R f  0A7 a n d b p  100-101 ~ (1 mm) .  Found,%: C 83.6; H 9.7; N 6.7. Clr Calcula ted ,Z:  C 83.6; 
H 9.5; N 7.0. 

2-Ethy l -3-methy l indano[2 ,1-c ]p iper id ine  (Via,b). A. A 3-g sample  of I was hydrogenated  in 15 ml  
of ethanol to give 2.95 g of hydrogenat ion products  [Rf  0.70; 0.30 and 0.50 ( t races)] ,  which was dis t i l led at 
117-118 ~ (2 ram) and had R f  0.70 and 0.30. Found,%: C 83.5; H 9.7; N 6.4. CsH21N. Cs lcu la ted ,~ :  C 83.7; 
H 9.8; N 6.5. Chroma tog raphy  of 2.3 g of the products  gave 0.62 g of Via,  0.23 g of VIb, and 1.18 g of a 
mixture  of VIa,b .  Compound Via had R f  0.7, bp 113-114 ~ (1 mm),  n~ 1.5378 and d~ 0 0.9863. Found,%: C 
83.5; H 10.1; N 6.4; tool .  wt .  215. C15H21N. Calculated,%: C 83.7; H 9.8; N 6.5; tool.  wt. 215. The p ic ra te  
of Via had mp 165-166 ~ ( f rom alcohol).  Found,%: N 13.0. C15H2iN �9 C6H3N307. The hydrochlor ide  of Via 
had mp 282-283 ~ ( f rom m e t h a n o l - e t h y l  aceta te) .  Found,%: C1 14.0; N 5.6. C15H21N �9 HC1. Calcula ted ,Z:  
C1 14.0; N 5.5. 
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Compound VIb had Rf  0.3 and bp 105-106 ~ (1 mm) .  Found, %: C 83.3; H 10.1; N 6.4. C15H2tN. C a l -  
culated,  %: C 83.7; H 9.8; N 6.4. The p ic ra t e  of VIb had mp 158-159 ~ ( f rom alcohol) .  Found, %: N 13.0. 
CIsH21N �9 C6H3N307. Calculated,%: N 12.7. The hydrochlor ide  of VIb had mp 227-228 ~ ( f rom m e t h a n o l -  
ethyl  ace ta te ) .  Found,%: C1 14.1; N 5.3. C15H21N �9 HC1. Calcu la ted ,~ :  C1 14.0; N 5.5. I s o m e r s  VIa,b  
were  a lso  i so la ted  by hydrogenat ion of II under  s i m i l a r  condit ions.  

B. A mix ture  of 2.2 g (0.016 mole) of po t a s s ium carbona te ,  1.7 g (0.01 mole) of ethyl iodide, and 
1.3 g (0.007 mole) of a mix tu re  of the i s o m e r s  of IV in 10 ml  of acetone was ref luxed with v igorous  s t i r r ing  
for  2 h.  The acetone was then r e m o v e d  by dis t i l la t ion,  and 16 ml  of wa t e r  and 18K hydrochlor ic  acid were  
added until  the mix tu re  was ac id ic .  The neu t ra l  subs tances  were  ex t r ac t ed  with e ther ,  and the aqueous 
l aye r  was t r e a t ed  with sodium ca rbona te .  The organic  bases  were  ex t r ac t ed  with e the r ,  and the e x t r a c t  
was dr ied  with sodium sul fa te .  The res idue  (1.2 g) f rom the e the r  e x t r a c t  was a mix ture  of i s o m e r s  Via,b,  
according  to the ch roma tog raph i c  data (Rf 0.70 and 0.30). 

3 - M e t h y l - 9 - p h e n y l - 2 - a z a f l u o r e n e  {VII). A. A 3-g sample  of III was  hydrogenated  in 15 ml  of benzene 
to give 2.86 g of r eac t ion  products  [Rf 0.85, 0.44 (s tar t ing III), and 0.24 ( t races)] ,  which were  s e p a r a t e d  
c h r o m a t o g r a p h i c a l l y  to give 0.63 g of VII with R f  0.85 and mp 116-117 (f rom pe t ro l eum e the r ) .  Found,~ : 
C 88.6; H 5.5; N 5.7. C19HtsN. Calculated,~ C 88.8; H 5.8; N 5.5. The p ic ra t e  of VII had mp 186-187 ~ 
( f rom alcohol) .  Found,Tc: N 11.2. C19HI5N �9 C6H3N307. Calculated,K:  N 11.5. The hydrochlor ide  of VII 
had mp 214-216 ~ ( f rom alcohol) .  Found,K: C1 12.0; N 5.1. CIgH25N �9 HC1. Calcula ted,K:  C1 11.9; N 4.9. 
Also i so la ted  was 0.12 g of HI with mp 144-147 ~ (from benzene) .  

B. An 8-g (0.073 g , a tom)  sample  of tin was added to 1 g (0.004 mole) of III in 15 ml  of alcohol and 
15 ml  of hydrochlor ic  acid,  and the mix tu re  was hea ted  for 1 h and f i l t e red .  The alcohol and acid were  r e -  
moved  f r o m  the f i l t ra te  by dist i l la t ion,  and 30 ml  of wa t e r  and sodium carbonate  were  added to the res idue  
until it was  a lkal ine .  The organic  bases  were  e x t r a c t e d  with e the r  and dr ied with sodium sulfate to give 
0.7 g of VII with mp 114-116 ~ ( f rom pe t ro l eum ether)  and Rf  0.85. 

3 -Methyl -9-phenyl indano[2 ,1-c]p iper id ine  (VIII). A. An 8.2-g (0.36 g -a tom)  sample  of sodium was 
added to a ref luxing solution of 5 g (0.018 mole) of III in 60 ml  of alcohol,  and the mix ture  was ref luxed for  
30 min .  Wate r  (10 ml) and 150 ml  of 18K hydrochlor ic  acid were  added, the alcohol was r e m o v e d  by d i s -  
t i l lat ion,  and the res idue  was t r e a t ed  with sodium hydroxide until the pH was 10. The organic  bases  were  
ex t r ac t ed  with e ther ,  and the e x t r a c t  was  dr ied  with magnes ium sulfa te .  The e the r  was r emoved  by d i s -  
t i l lat ion,  and the res idue  (3.87 g) was ch rom a tog raphed  (column H 70 era,  d 3 cm,  elution with ether)  to 
give,  as the f i r s t  f rac t ion .  2.86 g of a mix tu re  of two i s o m e r s  of VIII [Rf 0.40 and 0.10 ( t races) ] .  Found,%: 
C 86.4; H 7.8; N 5.2. Ct9H21N. Calculated,~c: C 86.5; H 8.0; N 5.3. Repeated  c rys ta l l i za t ion  of 2.7 g of the 
mix tu re  of VIII  f r o m  pe t ro l eum e the r  gave 0.35 g of an i s o m e r  of VIII  with Rf  0.40 as c o l o r l e s s  c r y s t a l s  
with mp 132-133 ~ . Found,%: C 86.3; H 8.1; N 5.1. C19H21N. Calculated,%: C 86.5; H 8.0; N 5.3. Its 
hydrochlor ide  had mp 167-170 ~ ( f rom m e t h a n o l - e t h y l  ace ta te) .  Found,K: C1 11.4; N 4.3. C19H21N �9 HC1. 
Calcula ted,K:  C1 11.6; N 4.6. The column then yielded a second fract ion:  0.71 g of a second i s o m e r  of 
VIII  with contaminat ion  by  the f i r s t  i s o m e r  [Rf 0.10 and 0.40 ( t races)] .  Crys ta l l i za t ion  of this mixture  
f r o m  pe t ro l eum e the r  gave 0.1 g of the second i s o m e r  of VIII  as c o l o r l e s s  c r y s t a l s  with mp 84-85 ~ and 
Rf  0.10. Found,~:  N 5.8. C19H21N. Calculated,K:  N 5.3. Its hydrochlor ide  had mp 128-130 ~ ( f rom 
m e t h a n o l - e t h y l  ace ta te ) .  Found,K: C1 11.3; N 4.4. C19H21N �9 HC1. Calculated,K:  C1 11.6; N 4.6. 

B. A 1.5 g sample  of VII was s i m i l a r l y  reduced with sodium in alcohol to give 1.18 g of a mix ture  
of i s o m e r s  of VIII  (Rf 0.40 and 0.10). 

2 -E thy l -3 -me thy l -9 -pheny l indano[2 ,1 -c ]p ipe r id ine  (IX). A. A 2-g sample  of III was hydrogenated  in 
15 ml  of ethanol at  an ini t ial  hydrogen p r e s s u r e  of 140 arm to give 2.03 g of hydrogenat ion products  with 
bp 135-145 ~ (2 ram) and Rf  0.80, 0.70, and 0.50, which are  apparent ly  a mix tu re  of i s o m e r s  of IX. Found, 
%: C 86.9; H 8.5; N 4.7; mol .  wt. 291. C21H25N. Calcula ted,% : C 86.6; H 8.6; N 4.8; mol .  wt.,  291. 
Chromatograph ic  sepa ra t ion  of 1.3 g of this mix ture  gave 0.1 g of an i s o m e r  of IX with Rf 0.80. Found,~ 
N 5.0. C21H25N. Calcula ted ,  K: N 4.8. I ts  hydrochlor ide  had mp 206-208 ~ ( f rom alcohol) .  Found,K: C1 
11.0; N 4.6. C21H25N. HC1. Ca lcu la t ed ,~  : C1 10.7; N 4.3. After  this ,  0.1 g of an i s o m e r  of IX with Rf  
0.70 was isola ted.  Its hydroch lor ide  had mp  165-167 ~ ( f rom alcohol).  Found,%: C1 11.0; N 4.3. 
C21H25N �9 HC1. Calcula ted,  %: C1 10.7; N 4.3. At the end of the ch roma tog raphy ,  0.2 g of a th i rd  i s o m e r  
of IX with Rf  0.50 was i so la ted .  Found,%: C 86.7; H 8.6; N 4.9. C21H25N. Calcula ted,  %: C 86.6; H 8.6; 
N 4.8. I ts  t iydrochlor ide  had mp 182-183 ~ ( f rom alcohol) .  Found,~c: C1 10.8; N 4.3. C2tH25N �9 HC1. Ca l -  
culated,  %: C1 10.7; N 4.3. In addition, 0.72 g of a mix ture  of i s o m e r s  of IX was isola ted .  
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B. A 0A-g sample of a mixture of the isomers of Vm was ethylated via the method used to obtain 
VI to give 0.37 g of a mixture of the isomers of IX with R f  0.80 and 0.70. Found,%: C 86.5; tt 8.5; N 4.8. 
C21H25N. Calculated,%: C 86.6; H 8.6; N 4.8. 

The molecular weights were determined with an MICh-1303 mass spectrometer .  The IR spectra of 
films (IVa,b, Va,b, and Via,b, and each of the isomers of IX), KBr pellets (VII and VIII), and of a mineral  
oil suspension (VII1) were recorded with a UR-20 spectrophotometer.  The PMR spectra were obtained 
with a Varian T-60 spect rometer .  Carbon tetrachloride was used as the solvent, and the internal standard 
was tetramethylsilane.  
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