
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

REACTION OF LITHIUM-ALLYLPHOSPHONIC-BIS(DIMETHYLAMIDE)
WITH SCHIFF BASES. TEMPERATURE AND STERIC EFFECT ON THE
REGIOSELECTIVITY
Marko Kirilova; Jordanka Petrovaa; Zdravka Zdravkovaa

a Faculty of Chemistry, University of Sofia, Sofia, Bulgaria

To cite this Article Kirilov, Marko , Petrova, Jordanka and Zdravkova, Zdravka(1985) 'REACTION OF LITHIUM-
ALLYLPHOSPHONIC-BIS(DIMETHYLAMIDE) WITH SCHIFF BASES. TEMPERATURE AND STERIC EFFECT ON
THE REGIOSELECTIVITY', Phosphorus, Sulfur, and Silicon and the Related Elements, 21: 3, 301 — 306
To link to this Article: DOI: 10.1080/03086648508077672
URL: http://dx.doi.org/10.1080/03086648508077672

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648508077672
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus and Sulfur, 1985, Vol. 21, pp. 301-306 
0308-664X/85/2103-0301/$15.00/0 

0 1985 Gordon and Breach, Science Publishers, Inc. 
and OPA Ltd. Printed in the United States of America 

REACTION OF 

(DIMETHYLAMIDE) WITH SCHIFF BASES. 
TEMPERATURE AND STERIC EFFECT ON THE 

REGIOSELECTIVITY 

LITHIUM-ALLYLPHOSPHONIC-BIS- 

MARK0 KIRILOV,* JORDANKA PETROVA and ZDRAVKA 
ZDRAVKOVA 

Faculty of Chemistry, University of Sofia, 1 Anton Iuanou au., 
1126 Sofia, Bulgaria 

( Received Mqv 5, 1984; in finalform Julv 30, 1984) 

The reaction of lithium-allylphosphonic-bis-(dimethylamide) 1 with aromatic Schiff bases 2 s e  is studied. 
It is found that mainly mixtures of a and y adducts or, in some cases, only y adducts are formed, the 
ratio a : y depending on the reaction conditions as well as on the steric effect of the substituents in the 
Schiff base. In the most cases pure a and y adducts are isolated by recrystallisation of the crude products. 

INTRODUCTION 

The ambident reagent lithum-allylphosphonic-bis-(dimethylamide) 1 has been in- 
vestigated as olefinating reagent in reaction with aldehydes and ketones,’ where the 
ratio of the obtained adducts a and y has been found to depend mainly on steric 
factors. The influence of the same factors as well as the electronic one on the a: y 
ratio has been studied in more details in the addition reaction of the analogous 
allylphosphonic and allylphosphine 0xides~9~ with aldehydes and ketones. 

RESULTS 

In the present work we report the results of our investigations on the reaction of the 
lithium reagent 1 with aromatic Schiff bases 2a+ with respect to the synthetical 
scope of the reaction as well as to the influence of the reaction conditions and the 
effects of the substituents in the Schiff bases on the regioselectivity. 

The reaction was carried out in THF or ether at - 70°C for 5 hours (method A), 
or 1 hour at - 70°C and then 1 hour at - 50°C (method B), or 5 hours at - 50°C 
(method C), a and y or only y adducts being formed according to the Scheme 1. 

With the Schiff basees 2b and 2c by method A only y adducts 3b and 3c in 80% 
yields were isolated, while in all other cases mixtures of y and a adducts, i.e., 
N,N,N’,N’-tetramethyldiamides of 4-arylamino-4-aryl-1-butene-1- and 3-phosphonic 
acids 3 and 4, respectively, are obtained in total yields 23-85% (Table I). 

*Author to whom all correspondence should be addressed. 
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f i ' 4  F3 
[ C H ~ ~ ~ P - C H - C H X H ~  I [( cH3)2Nlpp-CH-2 H-C Hp 

AF' R-CHAr A:i-i&t. 
Li+ L i+ 

f-Li 

ArCH=C H-CH=C H2 
5 

5 - 

SCHEME I 

The ratio a: y as listed in Table I was determined on the basis of the integral 
intensity in the 'H NMR spectra of the product mixtures for the signals as follows: 
6 = 3.14 for H' in 4b, c and 6 = 4.324.65 for Hd in 3b, c and 6 = 3.60-3.62 €or H' 
in 4a, d, e and 6 = 4.38440 for Hd in 3a, d, e. After washing and recrystallisation of 
the mixtures usually the less soluble a adducts, or-when highly predominant-y 
adducts in pure state were isolated (Table 11). Their yields in relation to the starting 
isomer mixtures are shown in Table I. The structure of the isolated pure a and y 
adducts is supported by their IR and 'H NMR spectra (see the data in Tables 11, 
111). 

DISCUSSION 

1. 

With Schiff bases 2a, 26 and 2e, non-containing ortho substituents in the aniline 
nucleus, at - 70°C in THF (method A) the ratio a : y is approximately 1 : 1. With a 
chlorine atom in ortho position (2b, 2c) the reaction becomes highly regioselective, y 

Influence of the Substituents in the Schiff Base 
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OLEFINATION WITH SCHIFF-BASES 303 

TABLE I 

Total yields and a : y ratio of the adducts depending on the reaction conditions 

Isolated 
Schiff Ratio Yield % pure 

Experiment base Solvent Method (a: y )  (a + y )  isomer %* 

1 2a THF A 1:l 58 a40 
2 2a THF C 2.5 : 1 not isolated 
3 2a THF B 2:l 63 a60 
4 2s ether B 1:5 45 Y 75 
5 2a ether B* 1.5 : 1 40 a55 
6 2b THF A 0 :  1 80 Y90 
7 2b THF C 1:3 79 Y 75 
8 zc THF A 0:l 80 Y90 
9 282 THF C 1:4 85 Y 80 
10 2d THF A 1:l 51 a 40 
11 M THF C 3:l 40 a 70 
12 M THF B 2:l 41 a60 
13 M ether B 1 : 2  23 a30 
14 242 THF A 1: l  51 a40 

2e THF C 2 : 1 not isolated - 15 

- 

*Related to the starting mixture a + y adduct. 

isomeric adducts (E)-3b and (E)-3c being exclusively obtained. It can be assumed 
that this is due to the steric effect of the ortho substituent. Thus, no or low 
regioselectivity at - 70°C is observed when the chlorine atom is in para position. 

2, 

In all cases the rise of the reaction temperature from - 70°C (method A) to - 50°C 
(method B and especially method C) leads to increase of the ratio a: y. Thus, in 
THF solution with non-ortho substituted bases 2a, 26 and 2e the ratio a : y goes up 
from 1 : 1 to 2 : 1 and even 3 : 1 (compare experiments 1 with 3 and 2; 10 with 12 
and 11; 14 with 15; Table I). The effect is the same with the ortho substituted bases 
2b and 2c, where the ratio a : y increases from 0 : 1 to 1 : 3 and 1 : 4, respectively. 
These results show, that at - 70°C the reaction is entirely (in the cases of 2b and 2c) 
or predominantly kinetically controlled, while at -50°C the reaction seems to be 
more reversible and the thermodynamically more stable a adducts are formed to a 
higher degree. This conclusion is confirmed by experiments with prolonged reaction 
time at - 5OoC, where the ratio a : y increases significantly (see experiments 4 and 5, 
2 and 3, 11 and 12, Table I). 

When ether instead of THF as solvent is used, the reaction at - 50°C seems to be 
less reversible, y adducts being predominantly formed (compare experiments 3 with 
4, 12 with 13, Table I). By prolonging the reaction with the base 2a at -50°C the 
ratio a: y increases from 1 : 5 to 1.5 : 1, i.e. near to that in THF (method C) 
(compare experiments 4 and 5, Table I). 

The 'H NMR (multiplicity of N-CH, signals) and TLC data show, that with the 
bases 2a, 2d and 2e mixtures of erythro and threo 4 are obtained, while with the 
ortho substituted bases 2b and 2c only one of the diastereomers 4b and 4c is formed 
s tereoselectively . 

Influence of the Temperature and the Solvent 
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TABLE I1 

Physical constants, analytical and IR spectral data of the adducts 3 and 4 

Compound M.p. "C 

Elemental Analysis 
calc. (found) % 

CH N P IR (nujol) 

3a 105-107 

3b 113-115 

3~ 157-158 

4a 152-154 

4d 165-167* 
185-188 

4e 148-149* 
169-172 

C20H28N3 
(357.39) 
CzOHz7N3 POCl 
(391.81) 

(426.28) 
c20 HZ6 N3 2 

c20 H28N3 

C2oH27N3 POCl 
(357.39) 

(391.81) 
C20~27'~3~~~~ 
(391.81) 

67.21 7.88 
(66.99) (8.11) 
61.31 6.93 

(61.62) (7.24) 
56.35 6.14 

(56.69) (6.35) 
67.21 7.88 

(67.27) (7.99) 
61.31 6.93 

(61.02) (6.82) 
61.31 6.93 

(61.48) (6.95) 

11.75 
(11.52) 
10.72 

(10.62) 
9.85 

11.75 
(11.56) 
10.72 

(10.56) 
10.72 

(10.50) 

(10.00) 

8.66 970-980 cm-' (uPpN); 1175 cm-' (Y~,~); 

(8.60) 1610-1645 cm-' (v~=~); 3300 cm-' (yH) 
7.90 970-980 cm-' (vPpN); 1170-1195 cm- (Y~,~); 

(7.53) 1645-1655 cm-' (vcsc); 3300 cm-' (vr-,) 
7.26 965-975 cm-' (Y~-~); 1175-1190 cm- (vpz0); 

(7.51) 1610-1640cm-' (vcSc); 3300 cm-' (vr-H) 
8.66 970-980 cm-' (uPpN); 1175-1195 cm- 

(8.63) 1610-1645 cm-' (vcSc); 3325 cm-' (vNPH) 
7.90 970 cm-' (vp- ); 1165-1185 cm-' (Y~,~); 

(7.80) 1610-1640cm- (vcsc); 3320 cm-' 
7.90 970 cm-' (vp- ); 1155-1170 cm-' (vpz0); 

(8.22) 1610-1645 cm- (v~=~); 3300 cm-' (Y~-~) 

r 
r 

*Melting points of crystals (without preliminary powdering). The sharp melting points in two regions show that the substances are 
mechanical mixtures of pure diastereoisomers. 
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OLEFINATION WITH SCHIFF-BASES 305 

TABLE 111 

’ H NMR spectral data of the adducts 3* 

Compound ‘H NMR (CDCI,) 

3a 9 (a) tb)  (c )  I 0 0  MHz: 2.44d and 2.48d (12 H, N-CH,, ,JPH = 10 
Hz); 2.57-2.80 (m, 2 H, H‘); 4.04 (b, 1 H, Hk); 4.42 (t, 
1 H, Hd, ?Idc = 6 Hz);  5.60 (dd, 1 H, Ha, ,Jab = 17 Hz, 

~ C H ~ ~ ~ & P - C H = C H - C H ~  

(k) (d) 
4oHN-CH-PL 5 6  I 2 ~ ~ 2 0  Hz); 6.40-7.20 (m, 11 H, Hb, H2, H3, H4, H’, 

3b 250 MHz;  2.56d and 2.58d (12 H, N-CH,, 3JpH = 10.5 
H i ) ;  2.662.88 (m, 2 H, HC); 4.504.65 (m, 1 H, Hd); 4.74 
(d, 1 H, Hk,  ’Jkd = 6.5 Hz) ;  5.84 (dd, 1 H, Ha, ,Jab = 17 

4&;N-CH-* 6.67-6.79 (m, 1 H, Hb); 6.96 (t, 1 H, H3); 7.23-7.42 (m, 

’ (a) ( b )  
‘CH3)2N]2P-CH=CH-CH2 

I Hz,  *JpH = 20 Hz);  6.37 (d, 1 H, H’); 6.58 (t, 1 H, H4); 

3 z (k) (d) 6 H, HS and Ph) 

100 MHz: 2.48d and 2.52d (12 H, N-CH,, ’.IT.= 10 
Hz); 2.63-2.80 (m, 2 H, HE); 4.324.50 (m, 1 H, H ), 4.62 
(d, 1 H, Hk, ,.Ikd = 6 Hz) ;  5.75 (dd, 1 H, Ha, 3Jab = 18 
Hz, ’JPH = 20 Hz) ;  6.20 (d, 1 H, H’), 6.4C6.65 (m, 1 H, 

ct&~~~-c (~ ;ph  Hb); 6.7M.90 (m, 1 H, H3); 7.1C7.30 (m, 6 H, H’, Ph) 

fl (a) ( b )  ( c )  DC%$,J&P-CH=CH-CH~ 
3c 

I 

3 2  

*The complete interpretation of the ‘H NMR spectra of the a adducts 4 did not succeed because the 
diastereoisomeric mixtures of erythro and threo are not till now separated. For determination of the 
a : y ratio the signals ‘H (m, 100 MHz) were used as follows: 4a: 3.62; 4b: 3.14; 4c: 3.14; 4d: 3.60; 4e: 
3.60. 

3. 

The olefination of the a adduct obtained from 1 and 2b succeeded only when the 
reaction mixture formed at -50°C (containing lithium salts 3 b L i  and 4b-Li) is 
refluxed in benzene for 2$ hours. In this way (E)-l-phenyl-l,3-butadiene 5b was 
obtained in 30% yield with respect to the total starting reaction mixture (a + y). 
The olefin formation in this case proceeds according to the mechanism, proposed by 
L. Homer6 for the reaction of PO-activated olefination, as we have shown for other 
tetramethyldiamidophosphonate carbanions with Schiff ba~es .~An  attempt to realize 
Corey’s thermolysis of the corresponding protonated form 4b did not succeed, 
probably due to the weaker protonodonating ability of the N-H group compared 
with the OH group in the analogous a-hydroxy adducts obtained from 1 and 
carbonyl compounds.’ 

Olefination of the a Adducts 

EXPERIMENTAL 

The n-buthyllithium was commercial “Merck-Schuchardt” (15%-solution in hexan). THF, used as a water 
free solvent was treated with LiAIH, and after distillation was boiled with Na in the presence of 
benzophenone. The qualitative TLC investigations were carried out on silica gel 60 FZs4 (aluminum sheets 
“Merck”) using hexan-acetone 1 : 1 as a mobile phase (for adducts) and hexan (for olefins). The IR 
spectra were measured on a “Zeiss” UR-10 spectrometer, the ’H NMR spectra on a JEOL-JNM-100 and 
Bruker WM-250 spectrometer at normal probe temperature in CDCI,. The chemical shifts are relative to 
internal TMS or HMDSO. 
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GENERAL PROCEDURE OF WORK 

'To a solution of 1 (5 mmole) in 5-10 ml anhydrous THF (or'ether), cooled to - 70"C, buthyllithium (5 
mmole, 15% in hexan) diluted with 4-8 ml THF (ether) was added under argon. After stimng for 30 
minutes at this temperature, Schiff base 2 (5 mmole) in 7-10 ml THF (ether) was added and the stirring 
continued for 5 hours at - 70°C (method A) or 1 hour at - 70°C and 1 hour or 5 hours at - 50°C 
(method B or B*, respectively) or 5 hours at - 50°C (method C). The mixture was hydrolysed with 10 ml 
water, then extracted with CH2C12 (3 X 20 ml), the extracts were washed with water (2 X 2 ml) and 
dried over magnesium sulfate. After evaporation of the solvent, the residue was examined by 'H NMR 
and TLC for determination of the ratio a: y. The crude product was washed with hexan, than with 
ether/hexan 1 : 3 and recrystallized from ether. 

M. KIRILOV, J. PETROVA AND Z. ZDRAVKOVA 

OLEFINATION OF 4-LI 

The reaction mixture from method C was brought to room temperature, THF distilled off and replaced by 
10 r d  anhydrous benzene. The mixture was refluxed for 2f hours, then hydrolyzed with 10 ml water. The 
formed two layers were separated and the water layer was extracted with CH2Cl, (3 X 20 ml). The 
combined organic solutions were washed with water (2 X 2 ml), dried over anhydrous magnesium sulfate 
and distilled at reduced pressure. 

Yield of 1-phenylbutadiene: 0.2 g (301); b.p. 8345°C (145 Pa) NA5 = 1.6082. 
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