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ORGANIC PREPARATIONS AND PROCEDURES INT.  11(2), 53-61 (1979) 

A MILD METHOD FOR DEHYDRATING SOME CARBINOLS TO 
t 

ALKENES. 1,l -DIARYLAHINOALKENES AS ANALGESICS 

Robert Bruce H o f f e t t *  and Gerald N. Evenson 

Research Laboratories, The Upjohn Company, Kalamazoo, Michigan 49001 

I n  a cont inu ing  search f o r  useful  analgesics, c e r t a i n  diphenyl amino- 

carb ino ls  (I) and diphenyl aminoalkenes (11) "' were found t o  have m i l d  

a c t i v i t y .  The alkenes appeared t o  be best s ince they had less  o ther  CNS 

a ~ t i v i t i e s . ~  Therefore a number o f  alkene analogs were prepared by de- 

hydra t ion  o f  the  carb ino ls .  
R's, 

CFQCOZH 1 Ar2k=CnHZnN0 I 

, R'*, 

-H20 \R"' 
A r z  EH CHCnHZnN, Rll,: 

I I1 

Previously described dehydration methods 3 4  worked we l l  i f  the  com- 

pounds were s tab le  enough t o  wi thstand the  r e l a t i v e l y  harsh procedures; 

however, when the  amino group was aze t i  dine, complex mixtures were obtained 

conta in ing  unreacted carb ino l  and/or aze t id ine  ring-opened mater ia ls .  A 

method using CF3COOH and (CF$0)20 a t  r e f l u x  was found t o  g ive  the  

desired aze t id ine  compound, I I h ,  bu t  s t i l l  w i t h  some decomposition. I n -  

ves t i ga t i on  o f  t h i s  procedure showed t h a t  CF3COOH alone a t  room temperature 

would completely dehydrate the  carb ino l  i n  l ess  than one hour w i thout  any 

apparent decomposition. 

n u c l e o p h i l i c i t y  o f  t h i s  reagent. Although t r i f l u o r o a c e t i c  ac id  i s  known t o  

be a dehydrat ing agent its useful lness i s  apparent ly n o t  f u l l y  appreciated 

i n  t h i s  type o f  react ion.  

This i s  doubtless due t o  the s t rong a c i d i t y  and low 
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MOFFETT AND EVENSON 

Subsequently t h i s  m i l d  procedure was extended t o  a number o f  c a r b i n o l s  

o f  t y p e  I and i n  most cases i t  gave n e a r l y  q u a n t i t a t i v e  y i e l d s  o f  t h e  

co r respond ing  a lkene,  11, (Table 1 )  as shown by TLC and/or  NMR. O f  t h e  

t w e n t y - f i v e  compounds t r i e d ,  a l l  b u t  seven (Table 2 )  were v e r y  success fu l  

and t h i s  procedure was cons ide red  t h e  method o f  cho ice .  

w i t h  p-Cl group i n  each benzene r i n g ,  r e q u i r e d  a much l o n g e r  t ime ,  up t o  

24 h r s .  a t  room temperature,  t o  go t o  comp le t i on .  Four c a r b i n o l s ,  w i t h  F, 

C 1 ,  B r ,  o r  CF3 i n  t h e  meta p o s i t i o n  o f  each r i n g ,  d i d  n o t  dehydrate a t  a l l  

w i t h  CF3COOH a lone  b u t  were conver ted  c l e a n l y  t o  t h e  a lkenes w i t h  CF3COOH 

and (CF3CO)zO a t  r e f l u x .  

i n  each r i n g )  f a i l e d  under e i t h e r  s e t  o f  c o n d i t i o n s  b u t  dehydrated t o  IIE 

u s i n g  concen t ra ted  H2SO4. 

t o  dehydrate t o  some e x t e n t  w i t h  CF3COOH b u t  conc H2SO4 gave t h e  b e s t  

y i e l d  o f  I I q .  One compound ( I I t )  w i t h  t h i e n y l  group i n s t e a d  o f  phenyl 

was o b t a i n e d  smoothly f rom t h e  c a r b i n o l  w i t h  CF3COOH under t h e  usual con- 

d i  t i o n s .  

One compound ( I I r )  

The carbonol  w i t h  f o u r  CF3 groups (3,5-Di-CF3) 

The c a r b i n o l  w i t h  e-(CH3)2N- i n  each r i n g  seemed 

6 These a lkenes were screened i n  r a t s  u s i n g  t h e  "ho t  p l a t e "  method, 

u s u a l l y  a t  a dose o n l y  up t o  12.5 mg/kg. 

dose were: I I c ,  5; I I f ,  3.5; I I h ,  8; I I k ,  5.6 and I I B ,  10 mg/kg. Two o f  

t h e  s t a r t i n g  c a r b i n o l s l  ( s t a r t i n g  m a t e r i a l s  f o r  I I h  and I I k )  were t e s t e d  

and found t o  be a c t i v e .  B-Methyl-a,a-diphenyl-1-azetidinepropanol hydro- 

bromide had an ED50 o f  8 and @methy l  -a,a-diphenyl-1 - p y r r o l  i d i n e p r o p a n o l  

h y d r o c h l o r i d e  had an ED50 o f  5.  

s u l f a t e  showed ED50 1 mg/kg. 

Those showing ED50's below t h i s  

Under t h e  c o n d i t i o n s  o f  t h i s  t e s t  morphine 
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1 ,l-DIARYLAMINO&KENES AS ANALGESICS 

by Dehydration w i t h  CF3C02H (Method A )  

C r y s t a l -  

mP 
/R' . ,  HX l i z a t i o n  Y ie ld  

R CnH2n -'LQ,,; Sol vent % a  No. Y 

I I a  

I I b  

I I c  

I I d  

r re  

I If 

119 

I I h  

I Ii 

I I j  

I I k  

I11 

I I m  

I I n  

I I 0  

1 I P  

1 Iq 

IIr 

11s 

IIt 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

e-CH3 

E-F 

e- c1 

p-OCH3 

CH3 CH2 NH2 HC1 EtCOMe 88 

CH3 CH2 -NH(CH2)2CH3 HBr Et20 52 

CH3 CH2 -N(CH3)2 HC1 EtOAC-Et20 96 
CH3 CH2 C H  HBr Et20 

- N : ~  H$C H 
52 

HC1 Et20 82 eCH3 
CH3 CHZ - N y  H2c H- c H~ 

CH3 CH2 -NHCH2<3 CF3 EtOAc-pet. 48 

CH3 CH2 -N> basee - 89 

H CH2 -Ng HC1 MeOH-EtOAc 83 

CH3 CH2 -N(CHzCH-CH2)2 HC1 EtOAc-Et20 70 

COOH e ther  

H CH2CH2 -P(J HC1 EtOH-EtOAC 82 
/--- 

CH3 CH2 -NLl HC1 EtCOMe 

H CH(CH3) -NZ HC1 EtOAc 75 

CH3 CH2 -0 HC1 AcOH-Et20 ( c )  

CH3 CH2 CHJa CHL HBr Et20 77 - 
CH3 CH2 -i-h HBr Et20 50 

d 

CH3 CH2 -N(CHzCH3)2 HC1 E t O H - E t O A C  88 

CH3 CH2 -a HC1 EtOAc-Et20 95 

CH3 CH2 -N(CHzCH3)2 HCli EtOAc-EtpO 95 
* H20 (dec 1 

CH3 CH2 -Ng HBr Et20 94 

221 -223b 

174-1 75' 

189-1 91 

141 -1 45 

158-161 

143.5-1 45.5 

11 7-1 20 

53-55 

158-1 61 

161 -162 

1 81 -1 83 

1 35-1 36.5 

226.5-229 

203-206 

200-203 

192-1 93.5 

122-1 35h 

169-1 70.5 

238-241 

a )  The y i e l d s  are f o r  i s o l a t e d  mater ia l  me l t i ng  no l ess  than 2' below 
the  reported np and having s a t i s f a c t o r y  (except where i nd i ca ted )  
physical  spec i f i ca t i ons .  
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MOFFETT AND EVENSON 

Reported by B. Blank, W. A .  S c r e i c a c o t t o l i ,  J. Med. Chem. 12,  271 (1969), 
prepared by a d i f f e r e n t  method, mp 233-235". 

Me l ted  a t  162-165", r e s o l i d i f i e d  and reme l ted  a t  174-175". 

Prepared as desc r ibed  by Jones e t  a1 , r e f e r e n c e  (4c ) .  

P u r i f i e d  by d i s t i l l a t i o n  i n  a s u b l i m a t i o n  apparatus a t  50-60°/0.001- 
0.002 mm g i v i n g  c o l o r l e s s  o i l  which c r y s t a l l i z e d  on rubb ing .  
h y d r o c h l o r i d e  s a l t  was a l s o  prepared.  See Exper imenta l  Sect ion.  

P r e v i o u s l y  r e p o r t e d  i n  r e f e r e n c e  (1 ), p repared  u s i n g  e-TsOH-xylene. 
The f r e e  base was a l s o  p repared  i n  q u a n t i t a t i v e  y i e l d  by Method A. 
See r e f e r e n c e  (1 ). 
K a r l  F i s c h e r  a n a l y s i s  showed t h i s  t o  be a mono hyd ra te .  Calcd.: H20, 
4.67. Found: 4.65. 

The d e h y d r a t i o n  was n o t  complete a f t e r  2 h r .  b u t  was complete a f t e r  
24 h r .  a t  room temperature.  

Th ieny l  i n s t e a d  o f  Y-CgHq 

A 

Rl., 
Table 2. (YC6H4)$=C(CH3)CH2N: ': by Dehydra t i on  w i t h  

R 111 

. CF3C02H-(CF3C0)20 (Method B )  o r  H2SO4. 

C r y s t a l  - 
1 i z a t i o n  Y i e l d  
Sol v e n t  %a mP 

HX O R 1 * \  
Y - N,R", t 

H B r  Et20 68 144-1 46b 

IIE 

- m-C1 N(CH2CH3)2 HC1 EtCOMe-Et20 86 

- m - B r  N(CHzCH3)z HBr Et20 68 

- m-CF3 CF3C02H EtOAc-pet.ether - 

3,5-diCF3 NZ HBrd  Et20 74 

e-OH a H C l d  E t O H  22 

3HBr EtOAc 84 p-N(CH3)2 

1 43-1 44.5 

161 -1 65 

141 -1 45c 

259-261 (dec)  

21 6-21 7 

168-174 (dec)  

a )  See f o o t n o t e  (a ) ,  Tab le  1. 

b )  

c )  
d )  See Exper imenta l  Sect ion.  

e )  

IR and NMR i n d i c a t e d  t h e  presence o f  o n e - h a l f  mo lecu le  o f  wa te r .  
compound s i n t e r e d  a t  125" b e f o r e  m e l t i n g  a t  144-146". 

Mi; 141-145" a f t e r  s i n t e r i n g  a t  137O. 

The 

Carb ino l  dehydrated i n  H2SO4 s o l u t i o n  a t  room temperature f o r  15 min. 
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1 ,l-DIARYLAMINOALKENES AS ANALGESICS 

Table 3. Elemental Analyses f o r  Compounds I1  
C H N Halogen 

Compound Cal cd. Cal cd. Cal cd. Cal cd.  
(Found) (Found) (Found ) (Found) 

I Ia 

I I b  

I Id 

I Ie  

I I f  

119 

I Ih  

I I i  

I I j  

I11 

I In 

I I0 

1 IP 

I Iq 

I I r  

I I s  

I I t  

I I a  

I18 

1 IY 

I16 

I I €  

1 I c  

110 

73.98 
(73.83) 
65.89 

(65.79) 
65.89 

(65.98) 
67.04 

(67.23) 
77.74 

(77.51 ) 
67.50 

(67.33) 
86.64 

(86.62) 
76.11 

(75.58) 
76.53 

(75.58) 
76.53 

(76.29) 
68.39 

(68.79) 
64.17 

(63.74) 
76.83 

(76.75) 
65.30 

(65.10) 
62.43 

(62.22) 
63.16 

(63.33) 
51 -89 

(51.50) 
59.56 

(59.84) 
62.43 

(62.34) 
46.36 

(46.50) 
54.65 

(55.05) 
45.78 

69.45 
(69.50) 
47.54 

(46.01 ) 

(45.54) 

6.98 
(6.84) 
6.99 

(7.06) 
6.99 

(7.09) 
6.75 

(7.1 7) 
7.72 

6.18 
(6.20) 
8.04 

(8.04) 
7.40 

(7.60) 
7.71 

(7.64) 

(7.57) 

-7.71 
(7.53) 
7.30 

(7.58) 
6.46 

(6.46) 
8.79 

(8.83) 
6.58 

(6.56) 
6.29 

(6.31 ) 
6.75 

(6.47) 
5.44 

5.75 
(5.85) 
6.29 

(6.14) 
4.67 

(4.85) 
4.20 

(4.30) 
3.20 

(3.22) 
6.99 

(6.94) 
5.98 

(6.14) 

(5.77) 

5.39 
(5.26) 
4.04 

(3.92) 
4.04 

(4.21 ) 
3.91 

(3.86) 
4.12 

(4.13) 
3.58 

(3.52) 
5.32 

4.67 
(4.67) 
4.46 

(4.50) 
4.46 

(4.40) 
3.63 

3.74 
(3.76) 
4.07 

(4.13) 
3.81 

3.64 
(3.61 ) 
3.35 

(3.17) 
3.78 

(5.34) 

(3.39) 

(3.93) 

(3.67) 
3.47 

(3.50) 
3.64 

(3.64) 
2.70 

(2.53) 
2.66 

(2.59) 
2.22 

4.05 
(4.03) 
6.93 

(6.71 ) 

(2.12) 

C1, 13.65 

B r ,  23.08 

B r ,  23.08 

B r ,  22.30 

C1, 10.43 

F. 14.56 
(15.5)  

(1 3.80) 

(23.22) 

(22.94) 

(22.31) 

(10.29) 

- 
- 

C1, 11.82 
(11.70) 

C1, 11.29 
(11 -40) 

C1, 11.29 
(11.34) 

B r ,  20.68 
(20.35) 

B r ,  21.35 
(21.25) 

C1, 10.31 
(10.25) 

C1, 9.64 
(9.92) 

C1, 27.64 
(27.88) 

B r ,  19.10 
(18.75) 

B r ,  21.58 
(21.50) 

B r ,  19.81 
(20.23) 

C1, 27.64 
(27.38) 

B r ,  46.27 

F, 32.42 

B r ,  12.68 

C1, 10.25 

B r ,  39.54 

(45.59) 

(30.32) 

(1 2.88) 

(10.1 8 )  

(37.97) 
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MOFFETT AND EVENSON 

EX PER MENTAL 

M e l t i n g  p o i n t s  were taken  i n  c a p i l l a r y  tubes w i t h  a p a r t i a l  imners ion  

I V ,  UV, NMR and u s u a l l y  mass spec were determined 
thermometer. 
no need f o r  c o r r e c t i o n .  
on t h e  new compounds and were i n  c o n f o r m i t y  w i t h  t h e  proposed s t r u c t u r e s .  

C a l i b r a t i o n  o f  t h e  apparatus a g a i n s t  s tandard  compounds showed 

Method A. 2-Methyl -3,3-di phenyl tri a1 l y l  amine Hydroch lo r i de  ( I  I f ) .  - The 

f r e e  base was l i b e r a t e d  f rom 3.58 g (0.01 mole)  o f  cr-[2-(dial lylarnino)- l -  

methy l  benzhydro l  hydrobromide w i t h  c o l d  d i l  NaOH and was e x t r a c t e d  w i t h  

CH2C12. 

l i g h t  t a n  o i l y  f r e e  base.7 T h i s  was d i s s o l v e d  i n  15 m l  o f  CF$OOH, s t i r r e d  

under N2 a t  room temperature f o r  1 h r .  and a l l o w e d  t o  s tand  i n  t h e  r e -  

f r i g e r a t o r  o v e r n i g h t .  

w i t h  c o l d  d i l  NaOH and e x t r a c t e d  w i t h  CH2C12. 

NaCl), d r y i n g  (NazS04), f i l t e r i n g  and e v a p o r a t i n g  i n  vacuo, an o i l  was 

ob ta ined .  T h i s  f r e e  base was d i s s o l v e d  i n  20 m l  o f  EtOAc and a c i d i f i e d  

w i t h  e t h a n o l i c  HC1. A f t e r  d i l u t i o n  w i t h  e t h e r  

t h e  h y d r o c h l o r i d e  was c o l l e c t e d ,  washed (EtOAc and Et20)  and d r i e d  y i e l d i n g  

2.38 g (70%) o f  w h i t e  c r y s t a l s ,  mp 143.5-145.4'. 

p-Methyl-a,cr-diphenyl-1-azetidinepropanol. - 

1 

Washing (H20 and s a t  NaCl), f i l t r a t i o n ,  and e v a p o r a t i o n  gave a 

Evapora t i on  below 30" gave an o i l  which was mixed 

A f t e r  washing (H20 and s a t  

On r u b b i n g  i t  c r y s t a l l i z e d .  

A 3.63 g (0.01 mole)  sample 

o f  t h e  hydrobromide s a l t '  o f  t h i s  c a r b i n o l  was conver ted  t o  t h e  f r e e  base 

w i t h  NaOH and e x t r a c t e d  w i t h  CH2C12. Washing (H20 and s a t  NaCl), d r y i n g  

(Na2S04), f i l t r a t i o n  and e v a p o r a t i o n  i n  vacuo gave 2.8 g (99%) o f  w h i t e  

c r y s t a l l i n e  s o l i d ,  mp 93-94' showing o n l y  one s p o t  on TLC ( s i l i c a  g e l ) ,  57% 

EtOAc, 31% i sooc tane ,  and 12% AcOH). 

- Anal.  Calcd. f o r  C19H23NO: C, 81.10; H, 8.24; N ,  4.98. Found: C, 80.83; 

H, 8.65; N, 5.00. 

1- (2-Methyl -3,3-di pheny la l  l y l  ) - a z e t i  d i n e  Hydroch lo r i de .  - A sample o f  t h e  

f r e e  base ( I I h )  i n  e t h e r  was conver ted  t o  t h e  h y d r o c h l o r i d e  w i t h  e t h a n o l i c  
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1 ,l-DIARYLAMINOAZXENES AS ANALGESICS 

HC1. 

form on drying, mp 114-115.5'. 

- Anal. Calcd. f o r  CigH22ClN: C, 76.11; H, 7.40; C1, 11.82; N, 4.67. 

Found: C, 76.14; H, 7.70; C1, 11.80; N, 4.62. 

Met hod B . 
ch lo r ide  ( I I B ) .  Free base was l i b e r a t e d  from 2.5 g (0.0062 mole) o f  3,3'- 

d i c h l  oro-a- [2- ( d i e t h y l  ami no)-1 -methyl e thy l  1-benzhydrol hydrochlor ide w i t h  

co ld  d i l  NaOH, and ex t rac ted  w i t h  CH2C12. 

d ry ing  (Na2S04), f i l t r a t i o n ,  and evaporat ion i n  vacuo gave o i l y  f r e e  base. 

This was d isso lved i n  15 m l  o f  CF3COOH and 5 m l  o f  (CF3CO)20, s t i r r e d  under 

r e f l u x  f o r  7.5 h r .  and al lowed t o  stand a t  room temperature f o r  3 days. 

The s o l u t i o n  was t rea ted  w i t h  deco lo r i z ing  charcoal, f i l t e r e d ,  and eva- 

porated i n  vacuo. The r e s u l t i n g  o i l  was mixed w i t h  co ld  d i l  NaOH, ex- 

t r a c t e d  w i t h  CH2C12, washed (H20 and s a t  NaCl)., d r i e d  (Na2S04), f i l t e r e d  

and evaporated i n  vacuo g i v i n g  a l i g h t  tan  o i l .  This f ree  base was d i s -  

solved i n  20 m l  o f  EtCOMe, a c i d i f i e d  w i t h  e thano l ic  HC1, concentrated and 

d i l u t e d  w i t h  e ther .  

Attempts t o  prepare t h i s  compound by Method A o r  w i t h  HC1 i n  AcOH as the 

dehydrat ing agent f a i l e d  and s t a r t i n g  ma te r ia l  was recovered. 

a,a-Bis(pf luoropheny1 )-B-methyl-1-pyrrolidinepropanol Hydrochloride. - A 

0.41 g (0.001 mole) sample o f  the  correspondjng hydrobromide s a l t '  

converted t o  the f ree  base w i t h  NaOH and ex t rac ted  w i t h  CH2C12. 

R e c r y s t a l l i z a t i o n  from EtOAc-EtpO gave wh i te  c r y s t a l s  which changed 

3,3- D i  (m-c h l  orophenyl )-N , N-di e t hy 1 -2-me t hy 1 a1 1 y 1 ami ne Hydro- 

1 

Washing (H20 and s a t  NaCl), 

This gave 2.05 g (86%) o f  wh i te  c r y s t a l s ,  mp 143-144.5' 

was 

This was 

washed (H20 and s a t  NaCl), d r i e d  (NazSOa), f i l t e r e d  and evaporated i n  vacuo 

g i v i n g  gummy f ree  base. A s o l u t i o n  o f  t h i s  i n  EtOAc was a c i d i f i e d  w i t h  

e thano l i c  HC1 and d i l u t e d  w i t h  e ther .  

were obtained, mp 191-192". ' 

- Anal. Calcd f o r  C20H24C1F2NO: C, 65.30; H, 6.58: C1, 9.64; N, 3.81. 

Found: C, 65.56; H, 6.75; C1, 9.75; N, 3.91. 

On rubbing 0.35 g o f  wh i te  c r y s t a l s  
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1 - [2-Methyl-3,3-di (3 ,5 - t r i  f l  uoromethyl phenyl )-a1 l y l  1-pyrrol i dine Hydro- 

bromide (IIc). - A so lu t ion  of 1.81 g (0.003 mole) of  a , a - b i s ( a , a , a , a ' ,  

a' ,&hexafl uoro-3,5-xylyl )-6-methyl-1 -pyrrol idinepropanol hydrochloride 

i n  25 ml of  conc H2SO4 was heated on a steam bath f o r  10 m i n .  Af te r  

standing a t  room temperature f o r  30 m i n  i t  was poured in to  i c e  water,  

neut ra l ized  w i t h  NaHC03, and ex t rac ted  w i t h  CH2C12. 

( H z O ) ,  dried (NazS04), and evaporated i n  vacuo. 

i n  e the r  was a c i d i f i e d  w i t h  e therea l  HBr giving 1.4 g (74%) of  c r y s t a l l i n e  

s o l i d ,  mp 259-261' (dec).  

w i t h  o r  without (CF3CO)20, f a i l e d .  

4,4'42-Methyl-3-(1-pyrrolidinyl)-l -propenyl idenelbisphenol Hydrochloride 

(11s). - p(2-Pyranyloxy)-phenylmagnesium bromide was prepared from 9.73 g 

(0.4 mole) of Mg, 96.4 g (0.4 mole) of  p(2-pyranyloxypheny1)bromide and 

300 m l  o f  THF. After s t i r r i n g  f o r  0.5 hr.,17.1 g (0.1 mole) of methyl 8- 

(1-pyrrolidiny1)-isobutyrate8 i n  30 m l  o f  THF was slowly added and the  

mixture was s t i r r e d  under r e f lux  f o r  3 hr. 

of water was slowly added, the mixture was f i l t e r e d  through Supercel, and 

the s o l i d  was well ex t rac ted  w i t h  THF. 

of yellow o i l .  T h i s  was dissolved i n  50 m l  o f  water,  16.7 m l  (0 .2  mole) o f  

conc HC1 and 100 m l  o f  acetone and allowed t o  stand a t  room temperature f o r  

12 hr. 

was back-extracted w i t h  water. The aqueous so lu t ion  was bas i f ied  w i t h  NaOH, 

f i l t e r e d  and neut ra l ized  w i t h  COP g i v i n g  a brown gum. The aqueous so lu t ion  

was decented and the  gum was washed w i t h  water,  dissolved in  E t O H  and 

ac id i f i ed  w i t h  e thanol ic  H C 1 .  

chloride which was co l lec ted  and r ec rys t a l l i zed  from ethanol y ie ld ing  7.5 g 

(22%)  of white s o l i d ,  mp 216-217'. IR, N M R ,  mass spec and  ana lys i s  showed 

t h i s  t o  be the  dehydrated product 1 1 ~ .  

The e x t r a c t  was washed 

The resulting f r e e  base 

Attempts t o  dehydrate the  carbonol w i t h  CF$OOH, 

After cooling 18  m l  (1 mole) 

Evaporation of the THF gave 97 g 

After f i l t r a t i o n ,  the  aqueous so lu t ion  was washed w i t h  e the r  which 

Dilution w i t h  e the r  gave a c r y s t a l l i n e  hydro- 
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