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The reaction of 3-ethoxycarbonyl- ,  3-ethoxycarbonylmethyl- ,  and 3-benzoylquinuclidines with 
organometall ie  compounds was studied. General methods for the prepara t ion  of (3-quinuclidyl)- 
diarylcarbinols  were developed, and the proper t ies  of these compounds were studied. 

In a study of the biological activity of quinuclidine derivatives it was observed that (3-quinuclidyl)di- 
phenylcarbinol has pronounced antihistamine activity [1]. This compound, under the name fenkarol, has been 
approved as an antial lergenic agent. Its high activity and the absence of an effect on the central  nervous sys-  
tem (CNS) distinguish fenkarol favorably from known antihistamine prepara t ions  (dimedrol, pipol'fen, and 
suprastin). It was necessary  to develop general  methods for the synthesis of (3-quinuclidyl)diarylcarbinols 
(II) with identical and different aryl groups in the molecule in order  to conduct fur ther  studies with variat ion 
of the s t ruc tures  of both the quinuclidine and aromat ic  portions of the fenkarol molecule to investigate the 
effect of the indicated changes on the biological activity. 

l I I  III 

l 

I - I l l a n = O ;  b n * h  
I v a ,  b I v b  X=CH 

The simplest  method for the prepara t ion  of earbinols [I with identical aryl  groups (Ar=Ar ' )  was reac-  
tion of ethyl quinuelidine-3-earboxylate (Ia) [2] and 3-quinuclidylaeetate fib) [3] with organometall ie compounds, 
and the simplest  method for  the preparat ion of carbinols II with different aryl  groups was organometall ic  syn- 
thesis f rom 3-aroylquinuelidines (IIIa, b). In a detailed study of the f i rs t  method it was observed that in most  
eases the reaction of es te rs  Ia, b with arylmeta ls  proceeds ambiguously: 3-quinuelidyl aryl  ketones ([I[) a re  
formed along with carbinols II. The direct ion of the react ion is determined by the s t ruc tures  of both the s ta r t -  
ing quinuclidine derivative and the aryl  component and is evidently associated p r imar i ly  with s ter ic  factors .  
The react ion of Ia and Ib with phenyllithium proceeds  most  unambiguously to give pract ica l ly  only carbinols 
II. The formation of a mixture of II and III is observed when substituents (chlorine atoms and methylgroups)  
are  introduced in the phenyl ring and when they are  replaced by thienyl or  cyclohexyl rings; this is associated 
with an increase  in the volume of the groupings introduced. In some cases,  for example, in the case of a 
cyclohexyl substituent, ketone IH is the p r im a ry  react ion product of es ter  Ia with cyclohexylmagnesium bro-  
mide. A shift in the react ion to favor the formation of ketones IIIb is also observed on passing f rom es te r  
Ia to es te r  Ib. Thus, whereas the rat io of the corresponding carbinols IIa and ketones IIla is 1 : 1 in the re -  
action of Ia with 2-thienylmagnesium bromide and 4-ehlorophenylmagnesium bromide,  ketones IIIb are  p r i -  
mar i ly  formed from es te r  [b in analogous react ions.  The effect of s ter ic  factors  on the course  of the r eac -  
tions of es te r s  I with organometall ic  compounds shows up most  distinctly when one compares  the react ion 
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of es te r  Ia with 2- and 4-chlorophenylmagnesium bromides  and also with 2- and 4-tolyll i thium compounds. 
In both cases the migra t ion  of the substituent in the phenyl ring f rom the 4 to the 2 posit ion is associated with 
a shift tn the react ion to favor the format ion of ketones IIIa. In their  turn, ketones III, which contain bulky 
substituents (2-chlorophenyt and cyclohexyl),  a re  capable of undergoing fur ther  react ion only with phenyllith- 
ium and are  converted in this case to carbinols  II with mixed groupings.  On the other hand, ketones III with- 
out substituents in the phenyl ring (for example, 3-benzoylquinuclidine) react  with substituted arylmeta ls  to 
also give earbinols II with different aryl  res idues.  All ot this constitutes evidence for a substantial contribu- 
tion of s ter ic  fac tors  to the react ion under study here, whereas one cannot exclude the dependence of the d i rec -  
lion of the react ion of es te r s  of quinuclidine carbox3dic acids with organometal l tc  compounds on the lability of 
the c a r b o n - m e t a l  bond of the lat ter .  Aryll i thium compounds, which are  more  react ive than arylmagnesium 
halides, shift the react ion to favor the formation of carbinols II. Thus the yields of carbinol IIa (At = A r '  - 
C6H5) are,  respect ively,  90 and 60% [1] in the react ion of es ter  Ia with phenyllithium and phenylmagnesium 
bromide,  as compared  with 50 and 10~-~ in the react ion with o-tolyll i th[um and o- tolylmagnesium bromide.  

Carbinols IIa with anisyl groups were synthesized by react ion of es te r  Ia with anisylmagnesiurn bromide 
in the presence  of 1,2-dibromoethane as the initiator; this react ion could not be realized without the initiator. 

Thus our investigation showed that the react ion of es ters  I and ketones III with organometal l ic  compounds 
ls a sufficiently general  method for the synthesis of (3-quinuclidyl)diawlcarbinols with,respectively,  identical 
or different aryl  groups.  

A fur ther  study of the proper t ies  of carbinols II and, par t icular ly ,  their  react ion with dehydrating re -  
agents, showed that carbinols  containing phenyl, thiew1, and anisyl groupings are  dehydrated most  readily on 
br ief  heating with 85% formic  acid. Water is not split out f rom (3-quinuclidyl)bis(4-chlorophenyl)carbinol and 
(3-quinuclidyl)di(2-, 3-, and 4-tolyl)carbtnols  under these conditions. Prolonged heating of the ehlorophenyl 
derivative with thionyl chloride made it possible to obtain 3,3-bis (4-ehlorophenyl)methylenequinuelidine, but 
the tolyl derivat ives were not dehydrated by either this method or  by heating with sulfuric acid solutions of 
varying concentrat ion,  phosphorus pentoxide, and p-toluenesulfonie acid in xylene with azeotropic removal  of 
water  by distillation. The star t ing carbinols were recovered in all cases .  We were also unable to dehydrate 
(3-quinuclldyl)phenyleyclohexylcarbinol; only replacement  of the hydroxyl group by chlorine occurs  when this 
compound is heated with thionyl chloride.  The stability of (3-quinuclidyl)ditolyl- and (3-quinucl[dyl)phenyl- 
eyelohexylcarbinols  with respect  to dehydrating reagents is probably due to the donor effect of both the cyclo- 
hexyl group and the methyl groups bonded to the phenyl rings.  

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

(3-Quinucltdyl)d[arylcarbinols (IIa). A) A solution of 0.05 mole of Ia in 60 ml of absolute ether was added 
at 0-5 ~ to an ether  solution of aryll i thium, obtained f rom 0.15 mole of aryl  bromide and 0.3 g-a tom of lithium 
in 100 ml of ether,  and the mixture was allowed to stand at room tempera ture  for 20 h and refluxed for  4 h. It 
was then cooled and t reated with 80 ml of water,  and the resulting precipi ta te  was separated,  washed withwater, 
and recrys ta l l ized .  Salts were obtained f rom the base. 

The Ar  and Ar  t values, the prepara t ive  method, the physical  constants,  the analytical results ,  and the 
yields of carbinols II are  presented in Table 1. 

(3-Quinuclidyl)di(n-butyl)carb[noh This compound, with bp 143-145 ~ (0.6 mm) and mp 74-76 ~ (from hex- 
ane), was obtained in 76.5% yield by method A. Found: C 75.7; H 12.2%. Ci6H31NO. Calculated: C 75.8; H 
12.~c. The hydrochloride had mp 158-160 ~ (from acetone). 

(3-Quinuclidyl)di(n-hexyl)carbinol, with bp 174-176 ~ (0.8 mm), was obtained in 85% yield by method A. 
The sulfate had mp 124-125 ~ (from ethyl acetate). Found: C 58.6; H 10.11 S 7.8%. C20H39NO" H2SO 4. Calcu- 
lated: C 58.9; H 10.1; S 7.9%. 

B) A solution of 0.05 mole of Ia in 60 ml of ether was added to a solution of arylmagnesium bromide ob- 
tained from 0.2 mole of aryl  bromide and 0.2 g -a tom of magnesium in 100 ml of ether, and the mixture was 
allowed to stand at 20 ~ for 20 h, after  which it was refluxed for 6 h. It was then cooled and t reated with 120 ml 
of 7~ hydrochlor ic  acid. The ether solution was separated,  and the acid s,olution was made alkaline with po- 
tass ium carbonate and extracted with chloroform.  The residue remaining after removal  of the chloroform 
was crysta l l ized,  and salts were isolated from the base. The 3-quinuclidyl aryl ketones were obtained from 
the mother  l iquors by vacuum fractionation o r  crysta l l izat ion after  separat ion of the carbinol bases and evap- 
oration. 3-Quinuclidyl 4-chlorophenyl ketone, with mp 93-95 ~ (from heptane), was obtained in 35.4~ yield. 
Found: C 67.4; H 6.3; C1 14.5~c. C14HlcCINO. Calculated: C 67.3; H 6.4; C1 14.2~. 3-Quinuclidyl 2-thienyl 

777 



-.
1 

O
0 

T
A

B
L

E
 

I.
 

A
I 

(3
-Q

ui
nu

cl
id

yl
)d

ia
ry

lc
ar

bi
no

l 
s 

(I
I)

 

O
c 

A
t' 

~ 
B

as
e 

ra
p

, 

H
y

d
ro

- 
c

h
lo

ri
d

e
 

m
p

, 
~

 

i 

E
m

p
ir

ic
a

l 
fo

rm
u

la
 

2-
C

11
~C

~H
~ a

 

3-
C

H
~C

~H
~ 

4-
C

H
:d

:,;
It

~ 

2-
C

H
aO

(:
6I

 1~
 

4-
C

H
3O

C
~

tI
~

 

3
,4

-d
i-

C
H

~
C

sH
4

 

,t-
C

IC
nl

 1
~ 

C
4H

:~
S-

2 

C
6H

~ 

C
6H

~ 

C
6H

5 

C
~H

~ 

2-
C

1 
la

C
~

H
4 

3-
C

tI
:,C

~I
t~

 

-(
:1

4~
(:

~H
, 

2-
C

I 
I:~

O
(:~

11
4 

4-
C

I-
t~

O
C

~H
4 

3,
4-

 d
i-

C
H

a(
'~

F
l4

 

4-
C

IC
~H

4 

C
~

H
sS

-2
 

2-
C

11
:~

C
~t

14
 

4 
-C

H
~C

~H
4 

2-
C

IC
~H

4 

4
-C

IC
6

Ih
 

A
 

A
 

A
 

C
 

C
 

A
 

B
 B
 

B
 

D
 

D
 

E
 

23
8 

24
0 

22
6 

-2
2

7
 

22
0 

-2
22

 

2
5

9
--

2
6

1
 

2
1

4
--

2
1

6
 

1
8

1
--

1
8

3
 

24
2 

-2
4

4
 

2
3

0
--

2
3

2
 

2
0

8
--

2
1

0
 

18
7 

--
1

8
8

 

C
6H

~ 
C

~H
35

-2
 

E
 

--
 

27
8 

-.
27

9 

2
7

1
--

2
7

2
 

2
7

1
--

2
7

2
 b

 
23

5 
23

7 

7
2

--
7

4
 c

 

2
7

5
--

2
7

6
 

1
9

8
--

1
9

9
 

23
3 

-2
3

4
 

3
0

3
--

3
0

:t
 

2
7

8
--

2
7

9
 

2
8

3
--

2
8

4
 

2
7

5
--

2
7

6
 

2
3

5
--

2
3

6
 

C
22

14
27

N
O

 
C

2~
H

27
N

O
 �9

 H
C

I 
C

2~
H

2z
N

O
 

C
~2

11
27

N
O

 �9
 It

C
I 

(:
2~

FI
2z

N
O

 
C

22
1 l

~z
N

O
 �

9 H
C

I 
C

22
H

27
N

O
3 

�9
 H

B
r 

C
..2

H
27

N
O

:~
 �9

 H
2

5
0

4
 �

9 ~
/2

1-
12

0 

C
2~

H
31

N
O

 
C

~4
II

31
N

O
 �9

 H
C

I 

C
~o

lt2
[C

I2
N

O
 

C
I6

H
,g

N
O

S
2 

C
2

1
H

~
N

O
 

C
21

H
2s

N
O

 �
9 H

('
I 

C
~t

H
2s

N
O

 
C

2o
H

2~
C

IN
O

 
C

2o
11

22
C

IN
O

 �9
 It

C
I 

C
2o

I-
I~

2C
IN

 O
 

C
~s

H
2~

N
O

S 
�9

 tl
C

I 

82
,0

 

82
,0

 
72

,9
 

73
,1

 
64

,1
 

F
o

u
n

d
, 

%
 

b3
-Q

ui
nu

el
id

yl
 

2'
-t

ol
yl

 
w

as
 

in
 2

3%
 y

ie
ld

 f
ro

m
 t

he
 m

ot
h

er
 l

iq
uo

r 
ke

to
ne

 
is

ol
at

ed
 

H
yd

ro
br

om
id

e,
 

dS
ul

fa
te

. 
B

ro
m

in
e 

co
nt

en
t.

 
es

ul
fu

r 
co

nt
en

t.
 

i"
 

II
 

E
l 

82
,1

 
i 

8,
5 

82
,1

 
8,

4 

8
2

,3
1

 
8,

3 

6-o
 9 

IL
4 

57
,6

 
6,

8 

82
,5

 
9,

O
 

66
,6

 
] 

5,
9 

8,
1 

8,
2 

6,
9 

6,
8 

6,
6 

af
te

r 

C
 

]I
 

- 
82

,2
 

8,
5 

9,
7 

--
 

--
 

--
 

82
,2

 
8,

5 
9,

8 
--

 
- 

- -
- 

82
,2

 
8,

5 
9,

7 
--

 
--

 
18

,2
 d 

i 
60

,8
 

6,
5 

- 
- 

57
,4

 
6,

6 

82
,5

 
8,

9 
9,

0 
- 

--
 

19
,3

 
66

,3
 

5,
8 

20
,8

 e
 

-.
 

_ 
- 

82
,1

 
8,

2 
9,

9 

--
 

82
,1

 
8,

2 
- 

73
,3

 
6,

8 
10

,6
 

--
 

--
 

10
,9

 
73

,3
 

6,
8 

10
,3

 
64

,4
 

6,
6 

se
p

ar
at

io
n

 o
f 

C
a

lc
u

la
te

d
, 

%
 

Y
ie

ld
, 

%
 

(A
 - 

50
 

9,
9 

--
 

86
 

9,
9 

--
 

86
,5

 
9,

9 
18

,2
 d

 
71

,5
 

- 
- 

68
 

9
~

 
69

,5
 

19
,(

'; 
50

,5
 

21
,0

 e 
36

,7
 

--
 

51
 

10
,3

 
77

 

51
 

I (
1,8

 

10
,8

 
41

,4
 

10
,6

 
5

0
 

ca
rb

in
ol

 H
, 



TABLE 2. C h arac ter i s t i c s  of the Compounds Obtained 

x Ar 

Ci-i C~I~I~ 

- Col-Is 

- 2-CH3OC~H, 

-- 4-CH~OCsH~ 

C~Hs 

-- 4-CICsH4 

- -  C4H~S-2 

o 0a o -~ Found, % 
- ~  ~ - ~ E m p i r i c a l  

Ar' o~1" E ~ f o r m u l a  
e'~'~ ..~ ~:x, r .~ C II C1 

C~Hs 2 6 1 - - [ 2 1 7 - -  C211-I.,3N'HC1 77,4 7,5 I0,8 
263 [ 219 

C6H~ 252--  J 220--  C2oH2aN 87,5 7,6 11,2 a 
254 222 

[134-- I 
136) 

2-CH3OC6H, :123-- 231--  C~H25NO~ 78,8 7,5 - -  
124) I 232 

4-CH3OC6H, 187~-J --  C_~2H2~NO:- 61.0 6,5 6,9 c 
188tJ I - H2SO4 

4-CICsH4 2 4 4 - - ] 1 3 0 - -  C..,H~.~CIN. 69,6 6,4 19,4 
245 j 132 ,HCI 

4-CIC6H~ 300--  ] 223--  C29HIgCI2N 62,9 5,5 27,6 
302 I 224 �9 HCI 

C4H3S-2 2 7 9 - - ] 2 5 2 - -  CI,~HITS2N 66,6 5,9 22,4 c 
281 / 254 

(96-- I 
97) I 

b T h i s  is  the chlor ine  content in the hydrochloride.  
Sulfate. 

CSulfur content. 

Calc . ,  % 

C It C1 

77.4 7,4 10,9 

87,2 7,7 l l ,4  a 

78,8 7,5 - -  

61,0 6,3 7,4 c 

70,0 6,4 19,7 

63,1 5,3 27,9 

66,9 5,0 22,5 

70 

7~ 

89 

82 

7,3 

70 

69 

ketone,  with bp 153-154 ~ (0.8 ram) and mp 79-81 ~ (from heptane), was obtained in 34% yie ld .  Found: C 65.4; 
H 6.9; S 14.9%. CI2H15NOS. C 65.1; H 6.8; S 14 .6~.  

C) A solut ion of 0.1 m o l e  of Ia in 100 m l  of ether was added at 0-5 ~ to an ether solution of a mixture  of 
organomagnes ium compounds obtained from 0.4 m o l e  of an i sy lmagnes ium bromide ,  0.4 mo le  of 1 ,2 -d ibromo-  
ethane, and 0.8 g - a t o m  of m a g n e s i u m  in 400 ml  of ether .  The mixture  was then treated as in method B. The 
hydrobromides  w e r e  precipi tated by acidif icat ion of the mixture  with 7% hydrochlor ic  acid, after which they 
were  converted to the b a s e s  by treatment  with ammonia .  

D) A solut ion of 0.015 m o l e  of 3-quinuclidyl cyc lohexyl  or aryl ketone in 30 m l  of ether was added at 0-5" 
to an ether solut ion of aryl l i tMum, obtained from 0.03 m o l e  of arylbenzene  and 0.06 g - a t o m  of l ithium in 60 ml  
of ether,  after which the mixture  was treated as in method A. 

(3-Quinucl idyl)(cyclohexyl)phenylcarbinol .  This compound, with mp 192-194 ~ was obtained in 81.5% 
yield. Found: C 79.9; H9.5%. C20H29NO. Calculated: C 80.2; H 9.7%. 

E) A solution of 0.015 mole of 3-benzoylquinuclidine in 30 ml of ether was added to an ether solution of 
arylmagnesium bromide, obtained from 0.03 mole of arylbromide and 0.03 g-atom of magnesium in 60 ml of 
ether, after which the mixture was treated as in method B. 

3-Quinuclidyl Cyclohexyl Ketone. A solution of i0 g (0.055 mole) of la in 50 ml of ether was added to an 
ether solution of cyclohexylmagnesium bromide, obtained from 35.6 g (0.218 mole) of cyclohexyl bromide and 
5.6 g (0.218 g-atom) of magnesium in 100 ml of ether, after which the mixture was treated as in method B. 
The chloroform extract of the reaction products was evaporated, and the residue was triturated with ether. 
The ether solution was filtered to remove the insoluble solids, the ether was removed by distillation, and the 
residue was vacuum fracfionated to give the product, with bp 127-128 ~ (1 mm), in 62.7% yield. Found: C 76.0; 
H 10.5~. CI4H23NO. Calculated: C 76.0; H 10.5%. 

3-Quinuclidyl 2-Chlorophenyl Ketone. This compound, with bp 157-158 ~ (0.8 ram), was similarly obtained 
in 53.5% yield. Found: C 67.6; H 6.7%. CIcHIsCINO. Calculated: C 67.4; H 6.5%. 

3-Quinuclidyl 2-Tolyl Ketone. This compound, with bp 160-162 ~ (1.2 ram), was similarly obtained in 
42.3% yield. Found: C 78.8; H 8.5; N 6.1%. CI5HIgNO. Calculated: C 78.6; H 8.4; N 6.1%. 

3-Quinuclidylmethyl 4-Chlorophenyl Ketone. This compound was obtained by reaction of ester Hb with 
4-chlorophenylmagnesium bromide. The precipitate that formed on acidification of the mixture after comple- 
tion of the Grignard reaction was removed by suction filtration and washed with water to give 71.5% of the 
hydrobromide with nap 211-213 ~ (from ethanol). Found: C 52.4; H 5.7; Br 23.5%. CIsHIzCINO" HBr. Calcu- 
lated: C 52.4; H 5.6; Br 23.2%. 
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3-Quinuelidylmethyl 2-Thienyl Ketone. This compound was obtained by react ion of es ter  lib with 2- 
thienvlmagnesium bromide.  The precipi tate  that formed on acidification of the react ion mixture was removed 
by suction fi l tration and washed with water  to give the hydrobromide,  with mp 225-226 ~ ffrom methanol), in 
51~ yield. Found: C 49.5; H 5.8; Br 25.4; S 10.2~c. C~3H17NOS.Ht3r. Calculated: C 49.4; H 5.7; Br 25.3; 
S 10.1~. 

3,3-Bis(4-ehlorphenyl)methylenequinuelidine.  A mixture of 5 g (0.014 mole) of (3-quinuelidyI)bis- 
(4-chlorophenyl)earbinol and 40 ml of thionyl chloride was refluxed for 20 h. after  which it was vacuum evap- 
orated, and the residue was made alkaline with potassium carbonate and extracted with chloroform.  

1,1-Diphenyl-2-(3-quinuelidyl)ethylene. A solution of 3.07 g (0.01 mole) of (3-quinuelidylmethyl)diphenyl- 
earbinol in 6 ml of 85'~ formic acid was refluxed for 30 rain, after  which the formic  acid was removed by vac- 
uum distillation, and the residue was made alkaline with potassium carbonate and extracted with benzene. The 
remaining 1~" were s imi lar ly  obtained (see Table 2). 

1. 

2. 
3. 
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R E A C T I O N  OF D I M E T H Y L A M I N E S  W I T H  E P I M E R I C  

(AT T H E  2 AND 4 P O S I T I O N S )  t r a n s - 2 - M E T H Y L -  

AND t t a n s -  1 , 2 -  D I I ~ E  T H Y L - 4 - V I N Y L E  T H Y N Y L D E C A  H Y D R O -  

4 - Q U I N O L O L S  

A.  A.  A k h r e m ,  L .  I .  U k h o v a ,  UDC 547.831:541.634:543.422.25 
A.  P .  M a r o c h k i n .  V. M. G o r u l ' k o ,  
a n d  N. I .  G a r b u z  

A mixture of the corresponding 4-(4-dimethylamino- l ,2-butadienyl) -  and 4-(4-dimethyl-  
amino- l -butynyl)decahydro-4-quinolols ,  with predominance of the allene components,  is 
formed from each vinylacetylenic alcohol as a result  of the addition of diethylamine to 
epimeric  (at the 2 and 4 positions) t r ans -2 -me thy l -  and t rans - l ,2 -d imethy l -4 -v iny le thynyl -  
decahydro-4-quinolols .  On the basis  of the PMR spect ra  and data on the stabilities of 
allenie and acetylenie diamino alcohols under the conditions of their  formation, it was con- 
cluded that the addition of dimethylamine to 4-vinylethynyldecahydro-4-quinolols  proceeds 
simultaneously via two pathways - at the 1,4 and 3,4 positions of the vinylethynyl substituent. 

We have previously shown that some decahydroquinoline derivatives have high physiological activity 
[1]. Continuing our search for new physiologically active compounds in this ser ies ,  in the present  r e sea rch  
we studied the react ion of epimeric (at the 2 and 4 positions) t r an s -2 -me thy l -  and t r a n s - l , 2 - d i m e t h y l - 4 -  
vinylethynyldeeahydro-4-quinolols [2] with dimethylamines.  

It is known that lithium dimethylamide readily adds to conjugated vinylacetylenic hydrocarbons to give 
acetylenic or  allenic amines [3]. The addition of lithium dimethylamide to methylvinylacetylene proceeds  in 
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