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SYNTHESIS OF 4'-ALXYLDIBENZO CROWN ETHERS 

Submitted by C. S .  Chen, S .  J. Wang*+ and S .  C. Wu*+ 
(10/29/81) _ .  . 

Department o f  Chemistry 
Chung Cheng I n s t i t u t e  o f  Technology 
Ta-Hsi , Tao-Yuan , Taiwan , REPUBLIC OF CHINA 

3 Since Pedersen' s l r 2  and Lehn's i n t r o d u c t i o n  o f  s y n t h e t i c  macrocycl i c  

l i gands  capable o f  fo rming  s t a b l e  complexes w i t h  t h e  a l k a l i  and a l k a l i n e  

e a r t h  ca t i ons ,  a l a r g e  number o f  crown e t h e r s  have been synthesized. How- 

ever,  o n l y  a few d e r i v a t i v e s  o f  dibenzo-14-crown-4 such as b i s - ( t - b u t y 1 ) -  - 

d i  benzo-14-c r0wn-4 ,~ '~  6,13-dihydroxydibenzo-14-crown-4 and bis-amino- 

dibenzo-14-crown-4 have been repo r ted .  We now desc r ibe  two new d e r i v a -  

5 

6 

t i v e s  o f  dibenzo-14-crown-4 ( a ) .  

4'-t-butyldibenzo-14-crown-4 - ( m a )  and 4'-methyldibenzo-14-crown-4 ( m b ) ,  

The p r e p a r a t i o n  o f  these new compounds, 

r e q u i r e  o n l y  t h r e e  s teps  from ca techo l .  A l k y l a t i o n  o f  ca techo l  g i v e s  

1,2-bis(3-hydroxypropoxy)benzene ( I )  , which i s  then c h l o r i n a t e d  w i t h  S O C l z ;  

r e a c t i o n  o f  I1  w i t h  a 4 - a l k y l  ca techo l  y i e l d s  t h e  4 ' - a l k y l d i b e n z o  crown 

e t h e r  ( ID ) .  The advantage o f  1,2-bis(3-chloropropoxy)benzene l i e s  i n  i t s  

R-catechol , 
NaOH , F-BUOH , NP 

III I1 
a )  R = - t - C 4 H 9  b )  R=  CHB 
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ease o f  p repara t i on  f rom 1,2-bis(3-hydroxypropoxy)benzene i n  h igh  y i e l d  

(90%) and i t s  usefulness t o  prepare o t h e r  crown d e r i v a t i v e s ,  e s p e c i a l l y  

f o r  those w i t h  two d i f f e r e n t  s u b s t i t u e n t s  on two benzo groups. 

EXPERIMENTAL 

M e l t i n g  p o i n t s  were measured on a Mel-Temp apparatus.  
were recorded us ing  K B r  p e l l e t s  o f  t h e  compounds (un less  o therw ise  spec i -  
f i e d )  on a JASKA 3A ins t rument .  Pro ton  nmr spec t ra  were recorded i n  CDC13 

I n f r a r e d  spec t ra  

w i t h  a Bruker  WT 80 DS ins t rument  w i t h  TMS 
spec t ra  were taken on Var ian  MAT 112 GC/MS 
performed by D r .  Hans H o s l i  us ing  a CHA-1 

1,2-Bis(3-hydroxypropoxy)benzene ( I ) .  - The 

t h e  method o f  Smid' and Kyba.* To a s o l u t  

cho l  (Sigma Chemical Company) i n  320 m l  o f  

as an i n t e r n a l  standard.  Mass 
Elemental analyses were 

nstrument.  

procedure used i s  s i m i l a r  t o  

on o f  55 g (0.5 mole) o f  ca te -  

n-butanol  - , purged w i t h  n i t r o g e n  

f o r  0.5 h r ,  was added 43.02 g o f  NaOH i n  40 m l  o f  H20, fo l l owed  by t h e  

dropwise a d d i t i o n  o f  89 m l  o f  3 -ch lo ro- l -p ropano l  (Tokyo Kasei Kogyo Co., 

unspec i f i ed ) .  A f t e r  18 h r s  r e f l u x ,  t h e  m i x t u r e  was coo led  t o  room temper- 

a t u r e  and t h e  s o l v e n t  was then c a r e f u l l y  evaporated. 

was d i sso l ved  i n  ch lo ro fo rm and t h e  s o l u t i o n  a c i d i f i e d  w i t h  0.1 N HC1. 

Removal o f  t h e  ch lo ro fo rm l e f t  an o i l y  res idue  which was p u r i f i e d  by 

vacuum d i s t i l l a t i o n  t o  a f f o r d  68.23 g (60%) o f  c o l o r l e s s  1,2-bis(3- 

The s o l i d  res idue  

hydroxypropoxy)benzene, bp. 160-161 O/0.09 mm, which s o l i d i f  

standing, mp. 54". 

I R :  3300-3400, 2800-2950, 1600, 1500, 1200-1275 cm-'. NMR: 

s i n g l e t ,  Ar-H); 4.20 (HI+, t r i p l e t ,  O - a - C ) ;  3.90 (H2, s i n g  

2.05 (HI,, q u i n t e t  C-CH2-C); 3.85 (HI,, t r i p l e t ,  C-%OH). M 

ed upon 

6 6.90 (H4. 

e t ,  -OH); 

: m/e 226 (M'). 

Anal. Calcd. f o r  C12H1804: C, 63.72; H, 7.96. 

1,2-Bis(3-chloropropoxy)benzene ( I I ) . -  To a s o l u t i o n  o f  82.35 g (0.364 

mole) o f  I, i n  250 m l  o f  benzene and 57 m l  o f  p y r i d i n e  heated a t  r e f l u x  

(105") was added dropwise 53 m l  o f  SOC12. A f t e r  18 hrs ,  t h e  s o l u t i o n  was 

coo led  t o  room temperature and a s o l u t i o n  o f  40 m l  o f  conc. HC1 i n  100 m l  

Found: C, 63.70; H, 7.92. 
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o f  water was added. 

10% NaHC03 and water,  and then d r i e d  over  anhydrous magnesium s u l f a t e .  

Removal o f  t h e  benzene l e f t  a res idue  which was d i s t i l l e d ,  y i e l d i n g  8 5 . 8 g  

(90%) o f  1 ,2-bis(3-chloropropoxy)benzene, bp. 130-132'/0.04 mm, as a pa le  

y e l l o w  o i l y  product.  

I R :  2800-2950, 1600, 1500, 1200-1275 cm-'. NMR: 6 6.90 (H4, s i n g l e t ,  

Ar-H); 4.05 (H4, t r i p l e t ,  O - m - C ) ;  4.72 (H4, t r i p l e t ,  C-&-Cl ) ;  2.18 

(H4, q u i n t e t ,  C-CH2-C).  MS: m/e 263 (M'). 

Anal. Calcd. f o r  C ~ Z H ~ ~ C ~ Z O Z :  C, 54.75; H, 6.08; C1, 26.99. Found: C, 

54.78; H, 6.10; C1, 26.70. 

4'- l t-Butyldibenzo-14-crown-4 ( m a ) . -  To a s o l u t i o n  o f  3.32 g (0.02 mole) 

o f  4 - t -bu ty l ca techo l  - (Tokyo Kasei Kogyo Co.) and 250 m l  o f  n -bu tano l ,  a t  

r e f l u x  (105")  purged w i t h  n i t r o g e n  f o r  0.5 h r ,  was added a s o l u t i o n  o f  

1.6 g o f  NaOH i n  20 m l  o f  HzO, f o l l owed  by t h e  dropwise a d d i t i o n  o f  

5.26 g (0.02 mole) o f  I 1  i n  50 m l  o f  - n-butano l .  

t h e  m i x t u r e  was coo led  t o  room temperature.  

evaporated and t h e  s o l i d  res idue  was d i s s o l v e d  i n  ch lo ro fo rm.  

t i o n  was washed success i ve l y  w i t h  water,  5% NaOH and water,  and then 

d r i e d  over  anhydrous magnesium s u l f a t e .  The s o l i d  r e s i d u e  ob ta ined a f t e r  

evapora t ion  o f  t h e  s o l v e n t  was washed w i t h  methanol t o  g i v e  2.68 g o f  

crude produc t ,  which was r e c r y s t a l l i z e d  from - n-heptane t o  g i v e  m a  as 

a w h i t e  s o l i d  (2.49 g, 30%), mp. 119-120'. 

I R :  2800-2950, 1600, 1500, 1200-1275, 1100-1140 cm-'. NMR: 6 6.89 

(HB, s i n g l e t ,  Ar-H); 4.24 (He, t r i p l e t ,  O-&-C); 2.20 (H4, q u i n t e t ,  

C-&-C); 1.27 ( H g ,  s i n g l e t ,  C-(CH3)3). MS: m/e 356 (M'). 

__ Anal. Calcd. f o r  CzzHz804: C, 74.16; H, 7.86. Found: C, 74.29; H, 7.84. 

4'-Methyldibenzo-14-crown-4 ( m b ) . -  A s o l u t i o n  o f  I 1  (5.26 g, 0.02 mole) 

i n  50 m l  o f  - n-butanol  was added dropwise t o  a s o l u t i o n  o f  sodium hydroxide 

The benzene l a y e r  was washed success i ve l y  w i t h  water, 

A f t e r  22 h rs  r e f l u x ,  

The s o l v e n t  was c a r e f u l l y  

The so lu -  
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(1.6 g) and 4-methylcatechol  (2.48 g, 0.02 mole) i n  n -bu tano l  (200 m l )  a t  

r e f l u x  (105"); r e f l u x  was cont inued f o r  16 h rs  under a n i t r o g e n  atmosphere. 

The r e s u l t i n g  m ix tu re  was evaporated t o  dryness and t h e  res idue  was d i s -  

solved i n  chloroform. 

and water and d r i e d .  Removal o f  t h e  so l ven t  l e f t  a res idue  which was 

The s o l u t i o n  washed success ive ly  w i t h  water,  5% NaOH 

washed w i t h  h o t  methanol t o  g i v e  a b lue  s o l i d  which was c r y s t a l l i z e d  t w i c e  

from n-heptane t o  y i e l d  IDb as a w h i t e  c r y s t a l l i n e  s o l i d  (1.63 g, 26%), 

mp. 126-127". 

I R :  

6 6.91 (Ha, s i n g l e t ,  Ar-H); 4.27 (He, t r i p l e t ,  0-&-C); 2.25 (HI,, q u n i t e t ,  

C-&-C); 1.56 (H3,  s i n g l e t ,  C-CHJ). MS: m/e 314 (M'). 

Anal .  Calcd. f o r  C19H2204: C, 72.61; H, 7.01. Found: C,  72.62; H, 6.98. 

Acknowledgement.- The au thors  a r e  deep ly  i ndeb ted  t o  t h e  I n s t i t u t e  o f  
Nuclear Energy Research f o r  t h e i r  suppor t  o f  t h i s  research. 
thank C .  L. Chiou and C. F. Wang f o r  t h e  ass i s tance  i n  t h e  exper imenta l  
work. 

2920, 2860, 1600, '1520, 1460, 1400, 1240-1260, 1120-1140 cm-'. NMR: 

They a l s o  
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