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Op,GAIJIC P M P A M T I O N S  AND PROCEDURES I N T .  7 (  41, 193-199 (1975) 

THE SYNTHESIS OF SOME NEW DIARYL ETHERS 

R .  E .  Buhts, D. K. Chesney, J .  R. Handley, 
_1_ 

F. D. Popp'' and D. C .  Smith 

Department o f  Chemist ry  
C la rkson  Co l l ege  o f  Technology 

Potsdam, New York 13676 

A number o f  new s u b s t i t u t e d  d ipheny l  e t h e r s  and phenyl i s o q u i n o l y l  

1 
e t h e r s  have been prepared by t h e  r e a c t i o n  o f  d ipheny l i odon ium bromides 

w i t h  phenoxides2 and by t h e  Ullmann r e a c t i o n  o f  a r y l  h a l i d e s  w i t h  phenols. 

+ -  
A r Z l  B r  + A r l o -  4 Ar-0-Ar '  

A r X  + A r ' O H  -% Ar-0-Ar l  

A number o f  t he  d i a r y 1  e t h e r s  c o n t a i n i n g  fo rmy l  groups were reduced 

by sodium bo rohydr ide  t o  the  co r respond ing  hydroxymethyl compounds wh ich  

were then  conver ted  t o  bromomethyl d e r i v a t i v e s  w i t h  phosphorus t r i b r o m i d e .  

Severa l  o f  the phenyl i s a q u i n o l y l  e t h e r s  were conver ted  t o  t h e  c o r r e s -  

ponding phenyl N-methyltetrahydroisoquinolyl e t h e r s  by r e d u c t i o n  o f  t h e  

meth iod ides.  These and seve ra l  o t h e r  t r a n s f o r m a t i o n  p roduc ts  a r e  

desc r ibed  i n  the  Exper imenta l  s e c t i o n .  

3 
EXPERIMENTAL 

Synthes is  o f  D ia ry1  E the rs  (Table I ) . -  A phenol and a d i a r y l i o d o n i u m  b r o -  

mide '  were reac ted  by t h e  procedure o f  Crowder e t  al. '  t o  g i v e  t h e  com- 

pounds i n  Table 1 .  

19 5 

@ 1975 by O r e m i c  Fye+ra t ions  and Procedures ,  Inc .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
0
3
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



BUHTS, CKFSNEY, KANDLZY, POPP AND srmx 
Table I .  D ia ry1  Ethers Prepared from 4 . 4 ' - O i s u b s t i t u t e d - d i ~ h e n v l i o d ~  

B rom i de - 
R A r  C H N 

0 Y i e l d  Mp, C 

CH3 2-CHO-6-CH OC H 3 6 3  

b 
CH3 2-CHO-3-N02-6-CH OC H 3 6 2  

d 
CH3 2,3-(CH 0) -6-CH C O C 6 H 2  

3 2  3 

C H ~  7 -  i soqui n o l y l e  

CH3 5 - i s o q u i n o l y l  
f 

h 
OCH3 5 - i s o q u i n o l y l  

CH3 6-CH 0 - 7 - i s o q u i n o l y l '  

OCHj  6-CH 0 - 7 - i s o q u i n o l y l  

3 

j 
3 

% (Bpjmm) 
a 74 38 5.87 

74.36 5.82 
70 (180-184/4) - - 

62.52 4.49 
6 1  140-141c 62.71 4.56 

55 

-- 

12.09 
12.01 

53.99 4.28 3.64 
54.12 4.27 3.71 
-- - 3 7  

9 55 
57.05 3.54 12.02 
56.90 3.47 12.06 

66.81 4.93 4.95 
66.78 4.90 4.86 

55.96 3.69 11.30 
55.87 3.69 11.33 

-- 51.04 4.28 3.34 
51.08 4.28 3.30 

-- - 22 

--- 55 

10 

' lR(KBr) :  1700,1325,l I 5 0  cm-I; NMR (CCI4) : 10.6(1H), 7.3(4H),  7 .0(3) ,  3 .7  

(3H), 2.25 6 (3H). 

EtOAc). 

2,4-Dinitrophenylhydrazone, m.p. 201-202° (EtOH- 

Found: N,  13.28. C lH18N406 r e q u i r e s  N, 13.26. 

b lR(KBr) :  1700,1300,1150 cmmf; NMR (CDC13): 10.2(1H), 6.4-8.0(6H), 3.70 

C R e c r y s t a l l i z e d  e thano l  

dAs 2 ,4 -d i  n i t ropheny 1 hydrazone, mp. 136-1 38' from e thano l  

eAs meth iod ide,  mp. 219-222° f rom ethanol-methanol 

fAs meth iod ide,  m.p. 140-142 from e t h y l  ace ta te -me thano l - t race  methy l  

'Found: I ,  33.43. C a l c u l a t e d :  I ,  33.64 
hAs h y d r o x h l o r i d e ,  mp. 207-210 f rom e t h y l  acetate-methanol -water  

As  p i c r a t e ,  mp. 195-208' f rom e thano l  i 

' A s  methiod ide,  mp. 208-210 

i o d i d e  and as p i c r a t e ,  mp. 192-195° f rom e thano l  

(3H), 2.20 6 ( 3 H ) .  

i o d i d e  and as p i c r a t e ,  m.p. 192-195 f rom e thano l  

0 f rom e t h y l  ace ta te -me thano l - t race  methy l  
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THE SYNTHESIS OF SOM3 NEW DIARYL ETAHERS 

Syn thes is  o f  D i a r y l  E the rs  (Table I I ) . -  I n  a t y p i c a l  procedure 0.0075 

moles o f  a phenol ,  0.0054 moles o f  an a r y l  bromide, 0.0065 moles o f  p o t -  

assium carbonate,  0.30 g o f  CuO, 0.20 g Cu powder, and 0.06 g o f  potass ium 

i o d i d e  were p u l v e r i z e d  and p l a c e d  i n  a p ressu re  b o t t l e  w i t h  5 m l  o f  p y r i -  

d ine.  

for  5.5 h r s .  The m i x t u r e  was d i l u t e d  w i t h  c h l o r o f o r m  and f i l t e r e d .  The 

f i l t r a t e  was washed, d r i e d ,  concen t ra ted  and t h e  r e s i d u e  chromatographed 

on alumina. 

4-Forrnyl-2-metho~y-2~-4'-dinitrodiphenyl e t h e r . -  T h i s  compound, mp 133- 

135' (EtOH) was prepared i n  98% y i e l d  f rom 2,4-dinitrofluorobenzene and 

The b o t t l e  was f l u s h e d  w i t h  n i t r o g e n ,  sealed, and heated a t  190' 

Table I I. D i a r y l  E the rs  Prepared Via Ullmann R e a c t i o n  

Found 
Ca 1 c d  -And 1 .  - - - Ar-0-Arb-  

A r  A r '  Y i e l d  Mp,OC C H N 

54.94 3.20 11.55 % 
4-CHOC6H4 7 - i s o q u i n o l y l a  14 223-22bb 55.24 2.95 1 1 . 7 1  

3-CHoCgH4 7 - i s o q u i n o l y l a  6 212-213 b j* 5 09 2.95 3 25 11.71 11.53 

a 55.35 3.01 11.61 5 - i s o q u i n o l y l  10 205-206b - - - 55.24 2.95 11.71 4-CHOC6H4 

7 - i s o q u i n o l y l  5 - i s o q u i n o l y l d  27 152-153' 

56.69 4.88 24.47 
3-CHOCgH4 3-CHOC6Hqe 243-244f 56.46 4.74 24.69 
'AS p i c r a t e .  

bRecrys ta l  1 i z e d  e t h a n o l .  

C R e c r y s t a l l i z e d  e t h y l  ace ta te .  

d l R  ( K B r ) :  1580, 1235 crn . NMR (CDC13): 9.40 ( I H ) ,  9.16 ( l H ) ,  8.60 ( Z H ) ,  

8.06-7.24 6 (8H). Mass. Spect.: ?72(100%), 271(16), 245(7) ,  244(17), 

243(17), 128(9) ,  116(10), l O l ( 1 2 ) .  Me th iod ide ,  mp 257-258O (EtOH-EtOAc). 

Found: C ,  43.04; H ,  3.40. C18H12N20'2CH I r e q u i r e s  C ,  43.19; H ,  3.26. 

- 1  

3 
eAs d i sem i ca rbazone. 

fRec rys ta l  1 i zed  e thano l -wa te r .  
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BUHTS, CKESmY, HANDLEY, POPP AND SMITH 

4 3-methoxy-4-hydroxybenzaldehyde by the method o f  Reinheimer e t  a l .  

IR(KBr): 1700, 1350, 1525 cm-I, NMR (CDC13): 10.45 ( I H ) ,  7.2-9.2 (6H); 

4.1 6 (3H). 

- Anal. Calcd. f o r  CI4HION2O7: C ,  52.84; H ,  3.17 

Found: C ,  52.88, H ,  3.27 

Reduct ion o f  F o r m y l d i a r y l  E the rs .  - The f o r m y l d i a r y l  e t h e r  i n  methanol 

(10 ml/gm o f  aldehyde) was s t i r r e d  o v e r n i g h t  w i t h  one 

sodium bo rohydr ide  and t h e  s o l u t i o n  was poured i n t o  

a d j u s t e d  t o  about 5 w i t h  d i l u t e  h y d r o c h l o r i c  a c i d  and 

f i l t e r e d  t o  g i v e  the  hydroxymethyl compounds shown i n  

h a l f  i t s  we igh t  o f  

ce. The pH was 

t h e  m i x t u r e  was 

Table I I I .  

2-Metho~y-4~-5-dihydromethoxymethyldiphenyI e t h e r .  - A m i x t u r e  o f  3 g 

(0.011 mole) o f  2-methoxydiphenyl-4',5-dicarboxylic a c i d  e t h e r  ( f r o m  

potass ium permanganate o x i d a t i o n  o f  2-methoxy-5-formyl-4'-methyldiphenyl 

e t h e r )  and 2 g o f  l i t h i u m  aluminum h y d r i d e  i n  t e t r a h y d r o f u r a n  was r e -  

f l u x e d  f o r  18 h r .  A f t e r  t rea tmen t  w i t h  wa te r  and d i l u t e  base t h e  m i x t u r e  

was f i l t e r e d  and the  s o l v e n t  evaporated t o  g i v e  2 g o f  t h e  d ihyd roxy -  

methyl compound, mp 115-116 (benzene-hexane). 

Anal. Calcd. f o r  CI5Hl6O4: C ,  69.22; H, 6.20 

Found: C ,  69.20; H, 6.15 

0 

Syn thes is  o f  Bromomethy ld iary l  Ethers.  - An equimolar  q u a n t i t y  o f  t he  

hydroxymethyl compound and phosphorus t r i b r o m i d e  were s t i r r e d  i n  anhydrous 

e t h e r  (300 d 0 . 1  mole) a t  0-10' f o r  15 min, and a t  room temperature f o r  

an a d d i t i o n a l  

evapora t i on  o f  

f i 1 t r a t  ion. 

4,4 I -D i formy 1 d 

.25 h r .  The m i x t u r e  was poured i n t o  600 g o f  i c e  and a f t e r  

t h e  e t h e r  t h e  p roduc ts  shown i n  Table I l l  were o b t a i n e d  by 

phenyl E the r . -  A m i x t u r e  o f  20.0 g (0.087 mole) o f  4 ,4 ' -  

d ihydroxymethy ld iphenyl  e t h e r  (commerc ia l ly  a v a i l a b l e )  and 400 rnl o f  50% 

a c e t i c  a c i d  were warmed and 190.1 g (0.087 mole) o f  f i n e l y  powdered c e r i c  
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THE SYNTmSIS OF SOME! NEd DIARYL ETHERS 

Tab le  I l l .  Hydroxymethyl- and Bromoethy ld ia ry l  E thers  

Anal .  - Found 
Calcd 

+r-O-Ar i -  

A r  A r  Y i e l d  Mp,OC C H 
0 1  

85 

2-HOCH2-6-CH OC H 85 

b 
4-HOCH2-2-CH OC H 3 6 3  

3 6 3  

4-CH C ti 
3 6 4  

3 6 4  

3 6 4  

7 - i  soqu i no1 y 1 

4-CH C H 

e 4-CH C H 2-HOCH2-3-N02-6-CH 3 OC 6 2  H 99 

4-H OC H 2C 6H4g 94 

88 h 
4-BrCH2C6H4 4-BrCH2C6H4 

73.87 6.62 
73.75 6.60 

83-84a - - 
73 88 6.59 96-97a - - 73.75 6.60 

18-119 d - 62.04 - 5.14 
62.28 5.23 

f 76 58 5.20 
76.48 5.21 13-115 - 
47.26 3.43 

93-95a 47.22 3.40 
5-BrCH2-2-CH OC H 2-BrCH2-4,5-(CH30)2C6H2 i 55 124-125 d 4 45 84 - 4 17 3 6 3  5.77 4.07 

a R e c r y s t a l l i z e d  hexane. 

b l R  (KBr): 3300 cm-’. 

I R  (KBr): 3400 cm-’. 

dRecrysta l  1 i zed  benzene-hexane. 

C 

e l R  (KBr) :  3400 cm-’; NMR (CDC13): 6.6-8.1 (6H), 4.8 (ZH), 2.85 ( I H ) ,  
2.25 6 (3H). 

fRecrys ta l  1 i zed  e t h y l  ace ta te .  

’Mass Spect.: 251(100%), 252(17), 250(15), 234(8), 222(18), 145(37), 

hNMR (CDC13): 7.05, 7.45 (8H), 4.56 6 (4H). 
i 

129(17), 116(19), 106(22), 101(14), 89(11) ,  79(24), 77(14) .  

NMR (CDC13): 6.45-7.4 (4H), 4.63 (ZH), 4.4 (ZH), 3.90 (6H), 3.65 6 (3H). 
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BUHTS, CmSNEY, HANDKEY, POPP AND SMITH 

ammonium n i t r a t e  was added. The m i x t u r e  was s t i r r e d  u n t i l  t h e  orange 

c o l o r  d isappeared and a f t e r  c o o l i n g  was e x t r a c t e d  w i t h  e t h e r .  Concen- 

t r a t i o n  o f  t h e  e t h e r  gave 17.2 g (87%) o f  p r o d u c t ,  mp 61-62.5’ ( e t h e r -  

hexane) . 
- Anal. Calcd. f o r  CI4Hl0O3: C ,  74.32; H ,  4.38 

Found: C ,  74.35; H ,  4.46 

4,41-Dicarboxy-2-methoxydiphenyl Ether .  - Using the  procedure o f  Grundon 

and McGa rvey’ 4-formy 1 -2-methoxy-4’ -methy 1 d i pheny 1 e t h e r 2  was o x i  d i zed t o  

g i v e  a 92% y i e l d  o f  t h e  d i a c i d ,  mp 251-254O ( a c e t i c  a c i d ) .  

3300-2800, 1680 cm-’. 

(3H) - 
Anal. Calcd. f o r  C H 0 *1/2CH C O  H :  C ,  60.38; H ,  4.19 

Found: C ,  60.84; H ,  4.19 

I R  ( K B r ) :  

NMR (DMSO-d6): 13.1 ( I H ) ,  8.0 (4H), 7.2 (3H), 3.8 6 

15 12 6 3 2  

Subs t i t u t e d  d i pheny I N-Methy 1 - 1 ,2,3 , & t e t r a h y d r o i  soqu i n o l y  1 Ethers .  - 
The s u b s t i t u t e d  phenyl i s o q u i n o l y l  e t h e r  me th iod ide  was d i s s o l v e d  i n  

methanol and r e f l u x e d  w i t h  an excess o f  sodium bo rohydr ide  f o r  an excess 

o f  sodium bo rohydr ide  f o r  2.5 h r .  The methanol was concen t ra ted  and i c e  

added. The m i x t u r e  was e x t r a c t e d  w i t h  c h l o r o f o r m  and t h e  c h l o r o f o r m  

evaporated t o  g i v e  the  compounds i n  Table I V .  
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THE SYNTHBSIS OF SOME NEW DIARYL ETHERS 

Table I V .  S u b s t i t u t e d  phenyl N-Methyltetrahydroisoquinolyl Ethers  

Anal .  - Found 
OA r Ca lcd  

A r  R P o s i t i o n  on M.p., C C H N 
0 

l s o q u i n o l  ine  
2j0-232b - 66.57 - 6.48 4.58 

66.76 6.59 4.58 4-CH 3oc 6Hqa H 5 

H 

H 

5 

7 

CH30 7 

f 

te t rahydro-7-  

i s o q u i n o l y l  

N-CH -1,2,3,4- H 3 

7 

5 

d 54.67 5.57 209-2 1 1 54.69 5.61 

157-1 60e 67.35 6.77 4.35 
67.59 6.93 4-38 

178-]8Id 64.04 6.60 4.24 
64.37 6.60 4.17 

275-2769 - 44.64 4.58 
44.61 5.11 4.73 

a. A s  hydroch lo r ide .  b. R e c r y s t a l l i z e d  EtZO-EtOAc.  c .  A s  methiodide .  
d .  Rec rys t a l l i zed  MeOH-EtOAc. e .  R e c r y s t a l l i z e d  EtOAc.  f .  As  b i s m e -  

thiodide.  g .  Rec rys t a l l i zed  EtOH-EtGAc; M a s s .  Spect.  : 308( 12%); 
30 7 ( 1 1%) ; 142 (2870) ; 1 2 7 ( 1 270). 

-- Acknowledgement.  - We thank the  National C a n c e r  Ins t i tu te ,  National Ins-  
t i tu te  of Heal th  f o r  a grant (CA-  10965) whic suppor t ed  th i s  work .  
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