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THE PREPARATION OF SOME DIIMINES 

Paul Sulmon, Norbert De Kimpe* and Niceas Schamp 

Laboratory of Organic Chemistry 
Faculty of Agricultural Sciences 

State University of Gent 
Coupure Links 653, B-9000 Gent, BELGIUM 

Imine anions react with a great variety of reagents often 

to form quite versatile products.' 

w-halogenated aldehydes and dialdehyde~l-~ by reaction with 

w,w'-dihaloalkanes followed by hydrolysis. Nevertheless the 

They can be used to form 

intermediate o-haloimines have never been isolated. During 

the study of the synthesis and the reactivity of w-haloimines, 

we have now obtained a variety of diimines 3 by the reac- 

tion of imine anions 2 with w,w'-dihaloalkanes. Imine anions 
- 

- 

'1987 by Organic Preparations and Procedures Inc. 

17 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



SULMON, DE KIMPE AND SCHAMP 

- 2 can easily be generated by reaction of imines 1 with LDA 
(lithium diisopropylamide : 1.1-1.2 equivalents) in THF at 0' 

(2 hrs) . Earlier findings2' described the dewrotonation of 

imines - 1 with LDA at -60' but we found that the anions could 

also be generated at 0' without side-reactions. After addi- 

tion of 0.5 equivalent of dihaloalkanes to the imine anions 

at 0' and after overnight stirring, the corresponding diimines 

- 3 were isolated in 62-95 % yield. The results of the prepara- 

tion of diimines 2 are summarized in Table 1. 

a TABLE 1. Preparation of Diimines 2 

Yield of 3 ( % )  bp ('C/mm Hq) - 5 Cmpd n L D A ~  - 

- 3a 2 1.1E 0.5E 62 % 97-103/0.7 
- 3b 2 1.2E 0.5E 82 % 145-150/0.4 
3c 2 1.2E 0.5E 75 % 

- 3d 3 1.1E 0.5E 85 % 185-190/0.15 
3e 3 1.1E 0.5E 95 % 82-85/0.40 
- 3f 3 1.2E 1.1E 30 %' 82-90/0.10 

22 2 1.2E 1E 50 %' 85-87/0.05 

- - 

- 

a) X is Br except for - 3f and 3; yields are of distilled pro- 
ducts (except - 3c); diimines &, 2, 3f and 3s gave correct 
nitrogen analyses. 

b) E = equivalent 
c) As a byproduct of the synthesis of w-chloroimines; X=C1. 

Hexamethylphosphortriamide was used in one experiment but did 

not increase the yield of the diimine 2.  Normally 0.50 equi- 

valent of the dihaloalkane was used except for  - 3f and 3q 

where the diimines were isolated as byproducts in the prepara- 
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THE PREPARATION OF SOME DIIMINES 

t i o n  of w-haloimines. The s p e c t r a l  d a t a  of  d i imines  3 are 

compiled i n  Tables  2 and 3 .  

and posses s  t h e  E-conf igura t ion  (due t o  t h e  two methyl a roups  

i n  t h e  a -pos i t i on )  excep t  f o r  d i imine  - 3d (R1 = H ,  R2 = Ph) whe- 

re  a mixture  of  E- and Z-isomers w a s  ob ta ined .  Assigment of 

t h e  E and Z c o n f i g u r a t i o n  € o r  product  3d w a s  done by analogy 

wi th  r e s u l t s  ob ta ined  i n  t h e  l i t e r a t u r e .  8-10 I t  i s  known t h a t  

t h e  o r t h o  p ro tons  f o r  imines ob ta ined  from a r a l k y l k e t o n e s  have 

a v a l u e  between 7.8-8.0 ppm ( H-NMR spectrum) f o r  t h e  E-isomers 

and 6 . 9 - 7 . 1  ppm f o r  t h e  Z-isomers. The p ro tons  of t h e  N-sub- 

s t i t u e n t  (e .g .  i sop ropy l )  have a l s o  a h ighe r  &-value ( H-NMR) 

f o r  t h e  E-isomers than  f o r  t h e  Z-isomers. I n  analogy wi th  

t h e s e  r e s u l t s ,  w e  conclude t h a t  t h e  E/Z r a t i o  f o r  d i imine  - 3d 

i s  65/35. The d i imines  3 can be  r e a d i l y  hydrolyzed t o  t h e  cor-  

responding carbonyl  compounds (see r e f .  2 and 3 and Experimen- 

t a l  S e c t i o n ) .  For example, t h e  h y d r o l y s i s  of - 3d w a s  performed 

under r e f l u x  wi th  hydroch lo r i c  a c i d .  A f t e r  work-up, on ly  1 ,8-  

diphenyl-l18-octanedione was ob ta ined  i n  9 2  % y i e l d ,  t h u s  pro- 

v ing  t h a t  t h e  proposed s t r u c t u r e  of  d i imine  s w a s  c o r r e c t .  

A l l  d i imines  2 are new compounds, 

1 

1 

- 

The s t a r t i n g  a ld imines  1 ( R 2  = H) were prepared  by conden- 

s a t i o n  o f  a primary amine and an aldehyde and t h e  ke t imines  - 1 

( R 2  = H) were prepared  by condensa t ion  of  a carbonyl  compound 

wi th  a primary amine i n  t h e  presence  of t i t an ium(1V)  c h l o r i d e .  

11' l2  

nes  l e a d s  t o  an e f f i c i e n t  method f o r  t h e  p r e p a r a t i o n  of  d i imi-  

nes .  

I n  conclus ion ,  t h e  r e a c t i o n  o f  a-anions wi th  d iha loa lka -  

EXPERIMENTAL SECTION 

A l l  g lassware  w a s  thoroughly d r i e d  i n  an oven (110"). The 
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SULMON, DE KIMPE AND SCHAMP 

reactions were performed under a nitroqen atmosphere. THF was 
distilled from sodium benzophenone ketyl. Commercial reaqents 
(diisopropylamine, - n-BuLi, starting ketones, aldehydes, prima- 
ry amines and dihaloalkanes) were used without further purifi- 
cation. 

Synthesis of Diimines. General Procedure.- To a solution of 

lithium diisopropylamide (0.11 mol) at 0' in THF prepared from 

- n-BuLi (0.11 mol) and diisopropylamine (0.20 mol) was added a 

solution of imine - 1 (0.10 mol) over a period of 15 min. The 

deprotonation was complete after 2 hrs at 0' and then 0.05 mol 

dihaloalkane was added dropwise to the solution. After the ad- 

dition, the reaction mixture was stirred overnight (% 14-15 

hrs) while the temperature became ambient. The reaction mix- 

ture was then poured into water and extracted twice with pen- 

tane. 

and the solvent was removed under reduced pressure. After dis- 

tillation the diimines were obtained in 62-95 % yield. 

The combined extracts were dried over anhydrous McjS04 

Synthesis of 1,8-Diphenyl-lr8-octanedione.- The distilled di- 

imine - 3d, prepared according to the procedure described above, 

was hydrolyzed with an aqueous HC1 solution (10 equiv. of 2N 

HC1, reflux 1 day) to give, after extraction (CH2C12), drying 

(KgS04),evaporation of the solvent, 

1,8-octadione (4) , mp. 92', lit. l3 85-87', l i d 4  86-87', lit. 

l5 91'. IR (KBr): 1685 cm-l. ( C O )  

'H-NMR(CDCi3) : 6 (ppm) 1.20-2.10 (8H,m,CH2- (z2) 4-CH2) , 2.97 

92 % yield of lr8-diphenyl- 

(4H,t,J=6.2Hz,2xCH2-C=O) , 7.20-8.20 (1OH,m,C&I5). 

13C-NMR(CDC13) : 6 (ppm) 200.2 (2xC=O,s) - ; 137.0 (2xCq,s) - ; 

132.8, 128.5 and 128.0 (2x(Co, Sm and Cp), 3xd); 38.4 (t,2xCH2 - 

C=O) ;  29.1 and 24.1 (2xCH2-CH2-CH2-C=0,2xt). - 

Mass spectrum (70 eV) m/e ( % ) :  294 (M+;6); 176(4); 175(19); 

2 0  
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THE PREPARATION OF SOME D I I M N E S  

174 (3) i 171 (5) i 157 (4) i 156 (3) ; 133 (4) ; 121 (6) ; 120 (37) ; 106 

(10) ; 105 (100) i 91 (4) i 78 (12) ; 77 (40) i 72 (6) i 71 (4) ; 69 

(4); 58(4); 57(5); 55(9); 51(10); 44(8); 43(14); 41(12); 40 

(14) * 

TABLE 2. Spectral Data of Diimines - 3 

- 3a 1669 0.77 ( 3H, d , J=6Hz, E3CH) i 
0.89 and 0.94(12H,h,2x 
(E3) 2C) ; 1.10 (18H, s, 2x 

(CH3) 3C) i 0.80-1.50 (5H,m, 

(2H, s, 2xCg=N) 
CH_2-CH_2-M(CH3)-) i7.37 

- 3b 1665 0.80 (3H,d,J=6Hz,(3H3CH); 
0.93 and 0.98(12H,h,2x 
(CH3)2C); 0.80-2.00(25H, 
m,CX2-CX2-CEJCH3 and 2x 

C H ) ;  2.60-3.20(2H,m, 
2xC-N-U-I) - ; 7.43 (2H, s, 2x 
6-10 

CH=N) - 

- 3c 1665 0.81 (3H,d,J=6Hz,CH3CH) i 
0.94 and 0.99(12H,h, 
2x(CH3) 2C) ; 1.11 (12H, 
d,J=6Hz,2xCH((H3) 2) i 
0.80-1.80 (5H,m,CH2-E2 
-CH(CH3))i - 3.23(2H,septet, 
J=6Hz, 2xUi- - (CH3) 2) : 7.45 
(2H, s, 2xCI3=N) 

+ no W ; 293(3); 251(4); 250(21); 
238 (3) ; 210 (3) ; 195 (16) ; 172 (4) i 
166 (4) ; 154 (6) ; 128 (12) ; 127 
(100); 126(12); 113(4); 112(37); 
110 (4) ; 109 (4) ; 99 (9) ; 98 (6) ; 
97 (4) i 96 (6) i 86 (9) i 84 (10) i 
72 (12) i 71 (24) i 70 (13) i 69 (9) : 
58(19) i 57 (67) i 56 (15) i 55 (16) i 
44 (6) i 43 (13) i 42 (10) ; 41 (19) 
no M'; 278(6) i 277(26) i 261 (9) i 
208 (8) ; 195 (6) ; 180 (6) i 154 (14) ; 
153 (100) ; 152 (8) ; 112 (25) ; 110 
(23); 98(8); 84(8); 83(26); 82 
(8); 81(6); 72(12); 71(6); 70 
(9); 69(8); 67(8); 56(11) i 55 

(54); 44(9); 43(12); 42(6); 41 
(25) 
no M+; 238 (6) ; 237 (29) i 196 (7) ; 
168(8); 140(6); 114(12); 113 
(100) i 112 (7) i 98 (34) i 85 (8) i 
72 (17) i 70 (17) i 69 (7) i 55 (13) ; 
44 (6) i 43 (32) ; 42 (7) ; 41 (11) 
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SULMON, DE K I M P E  AND SCHAMP 

- 3d 1633 1.02 and 1.17 (lW, 2xd,J= 376 (M', 5) ; 333 (12) ; 216 (44) ; 
6.2Hz, 2xCH (CH,) (E/Z) ) ; 214 (10) ; 174 (13) ; 172 (10) ; 162 
0.80-1.80 (8H,m,CH2- (e2) (9) : 161 (56) ; 160 (56) ; 146 (23) ; 
-a2) : 2.20-2.90 (4H,m, 2xCH2 - 132 (9) ; 105 (30) : 104 (100) ; 91 
-GN); 3.34 and 3.83(2Hr2x (10); 77(15); 58(10); 44(42); 
septet, J=6.2Hzr 2xE- (a3) 
(E/Z)): 6.80-7.80 (10H,m, 

43 (25) ; 42 (13) 

2xCZ5) 

- 3e 1665 1.01(12H,s,2~(CH~)~C); 280 (M+, 1) ; 237 (3) ; 236 (19) ; 
1.14(12Hrd,J=6.4Hz,2x 168 (3) : 166 (3) ; 126 (9) : 114 (10) ; 
(CH,) 2CH): 1.00-1.50 113(100); 112(6); 111(5); 99(3); 
(8Htm, (C3) 4) ; 3-27 (2Hr 98 (35) ; 84 (6) ; 72 (8) ; 71 (3) ; 
septet, J=6.4Hz r 2xCH 70 (15) ; 69 (6) : 62 (6) ; 60 (6) ; 

(a31 2) ; 7-50 ( W r s r  59 (8) ; 44 (7) ; 43 (45) : 42 (6) : 
2xCH=N) - 41 (12) 

- 

+ - 3f 1669 ~.OO(~~H,S,~~(CH~)~CH); no M ; 293 (3) ; 251 (7) ; 195(6) ; 
140 (8) ; 128 (11) ; 127 (100) ; 126 
(4) ; 125(4) : 114 (5) : 113 (3) ; 

1.12 (18H, s, 2x (CH3) 3C) : 
1.00-1.50 (8H,m, (CH,) 4) ; 
7.39(2H,sr=-=N) 112(33); 102(3); 96(3); 95 (5); 

86(31; 84(9); 72(5); 71(17); 
70 (9) : 69 (6) : 58 (8) : 57 (40) ; 
56 (9) : 55 (10) : 44 (4) ; 43 (71 ; 
42 (4) : 41 (13) 

+ 3c~ 1671 0.99 (12H,s, 2x(CH3) 2C) ; no M ; 171 (14); 157(13) ; 156(100) 
1.15 ( 18H, s ,  2x (CH3) 3C) ; 154(7); 138(10); 115(10); lOO(8); 
1.00-1.50 (6H,m, (q2) 3) ; 99 (55) ; 98 (19) ; 86 (7) ; 82 (20) : 
7.40 (2H,sr2x?=Pj) 70 (23) : 69 (8) ; 59 (71) ; 58 (19) ; 

57 (32) ; 56 (12) : 55 (19) : 46 (6) ; 
43 (74) : 42 (20) ; 41 (50) 
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THE PREPARATION OF SOME DIININES 

TABLE 3. 13C-NMR Data of Diimines 1 ( I? in CDC13) 

C(_QI3)2 cH(g3) MZ(t) and 
Other signals 

- 3a 165.3(d) 56.1(s) 41.8(s) 24.9; ll.l(q(br)) 41.2; 39.6 29.8((g3)3C,q) 

- c=N C=N< - -  c-c=N (9) (9) g ( a 3 )  (d) 

164.6(s) 56.0(s) 38.6(s) 24.8; and 26.3 
22.4; (2xt (br) , 
21.4 21xd (br) ) 

- 3b 169.5(d) 70.0(d) 41.9(s) 25.2; 14.O(q(br)) 41.0; 39.5 34.4; 25.7 and 
168.9(d) 69.8(d) 38.6(s) 24.8; and 26.3 24.9(3xt,~-He~) - 

22.7; (at (br) , 
21.3 lxd (br) ) 

- 3c 169.l(d) 61.7(d) 41.8(s) 25.0a; 
168.5(d) 61.5(d) 38.6(s) 24.8a; 

14.l(q(br)) 41.0; 39.5 24.9a((_M3)2M;q) 
and 26.2 

22.5; (kt (br) , 
21.4 lxd (br) 

b - 3d 169.3; 169.1; 166.2; 166.0; 140.9; 140.8; 139.0; 129.0; 128.9; 128.5; 
128.3; 128.2; 128.0; 127.7; 127.6; 127.0; 126.1; 51.9; 50.7; 42.3; 
42.2; 29.5; 29.4; 29.1; 28.9; 28.6; 28.5; 27.5; 27.5; 26.4; 26.2; 24.2; 
24.1; 23.9 

- 3e 168.4(d) 61.5(d) 38.4(s) 24.ga - 40.6 (t) ; 24.2a( (CH3) 2CH;q) 

- 3f 164.8(d) 56.0(s) 38.4(s) 24.8 - 40.7 (t) 29.8((p3)3C;q) 

3a 164.9(d) 56.1(s) 38.6(s) 24.9 - 41.5(t) 29.8((g3)3C;q) 

25.0 (t) 

25.1 (t) 

19.2 (tl 
a) or vice versa 
b) due to the presence of several isomers (E/E, Z/E and Z/Z), 

it was not possible to attribute the ppm values to the 
different carbon atoms (it is possible that some values 
are overlapping). 

Acknowledgements.- The authors are indebted to the Belgian 

"National Fund for Scientific Research" and the "Instituut 

voor de Aanmoediging van Wetenschappelijk Onderzoek in Nil- 

verheid en Landbouw" for financial support. 

2 3  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



SULMON, DE KIMPE AND SCHAEip 

REFERENCES 

1. J. K. W h i t e s e l l  and M. A. W h i t e s e l l ,  S y n t h e s i s ,  517 (1983) 

and r e f e r e n c e s  c i t e d  t h e r e i n .  

2. T. Cuvigny, M. Larcheveque and H. Normant, C . R .  Acad. Sc.  

P a r i s  ( C ) ,  - 277, 511 (1973). 

3 .  J.-F. L e  Borgne, J.  Organometal.  Chem., 122, 123 (1976). 

4. T. Cuvigny, M. Larcheveque and H .  Normant, Ann.,719 (1975). 

5. D. E.  Evans, J.  Am. Chem. SOC., 92, 7593 (1970). 
6. M. E. Kuehne, T. H .  Matsko, J. C.  Bohner t  and C.  L. Kirke-  

- 

m o ,  J.  Org. Chem., - 44, 1063 (1979). 

7. J.  C. S t o w e l l ,  Chem. Rev., 84, 409 (1984) and r e f e r e n c e s  

c i t e d  t h e r e i n .  

8. H. A h l b r e c h t ,  T e t r a h e d r o n  L e t t . ,  4491 (1972). 

9. S. S. Al-Showiman, J. Chem. Research ( S ) ,  147 (1985). 

10. D. R .  Boyd, J. Org. Chein., 43, 3335 (1978). 

11. N .  D e  Kimpe, R. Verh6, L. D e  Buyck, L. Mozns and N .  Schamp, 

S y n t h e s i s ,  43 (1982). 

1 2 .  P.  Sulmon, N .  D e  Kimpe, R.  Verh6, L.  D e  Buyck and N .  

Schamp, i b i d . ,  192 (1986). 

13. D. C. Neckers ,  R. M. Kel logg ,  W .  C .  P r i n s  and B .  Schowst ra ,  

J.  Org. Chem., 36, 1838 (1971). 
14. K .  Takahashi ,  M. Matsuzaki ,  K.  Ogura and H .  I i d a ,  i b i d . ,  

- 48, 1909 (1983). 

15. L. A. W i l e s  and E.  C.  Baughan. J .  Chem. SOC. ,  9 3 3  ( 1 9 5 3 ) .  

(Received April  8 ,  1986; i n  rev i sed  form August  1 3 .  1966)  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
8
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


