
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 29 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

STUDIES ON PHOSPHONIUM YLIDS-VIII. WITTIG REACTION WITH
N,N'-3,5-CYCLO-HEXADIENE-1,2-DIYLIDENEBIS[BENZAMIDE]
L. S. Boulosa; M. H. N. Arsaniousa

a National Research Centre, Dokki, Cairo, ARE

To cite this Article Boulos, L. S. and Arsanious, M. H. N.(1988) 'STUDIES ON PHOSPHONIUM YLIDS-VIII. WITTIG
REACTION WITH N,N'-3,5-CYCLO-HEXADIENE-1,2-DIYLIDENEBIS[BENZAMIDE]', Phosphorus, Sulfur, and Silicon
and the Related Elements, 36: 1, 23 — 27
To link to this Article: DOI: 10.1080/03086648808078994
URL: http://dx.doi.org/10.1080/03086648808078994

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/10.1080/03086648808078994
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphonu and Sulfur, 1988, Vol. 36, pp. 23-27 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1988 Gordon and Breach Science Publishers, Inc. 
Printed in the United Kingdom 

STUDIES ON PHOSPHONIUM YLIDS-VIII. 
WITTIG REACTION WITH N,N’-3,5=CYCLO- 
HEXADIENE-1,2-DIYLIDENEBIS[BENZAMIDE] 

L. S. BOULOS* and M. H. N. ARSANIOUS 
National Research Centre, Dokki, Cairo, ARE 

(Received May 4, 1987; in final form June 25, 1987) 

The reaction of methylenetriphenylphosphoranes (1) with N,N’-3,5-cyclohexadiene-l,2-diylidenebis 
[benzamide] (2) afforded new ylid-phosphoranes of type 3. The mechanism that accounts for 
formation of adducts 3 is discussed. Structural reasoning for compounds 3 was based on compatible 
analytical, chemical and spectroscopic results. 

INTRODUCTION 

The behaviour of o-quinones’” towards Wittig reagents has been extensively 
studied. To the best of our knowledge, however, the behaviour of N,N’-3,5- 
cyclohexadiene-1 ,Zdiylidenebis [ benzamide] (2)t towards the same reagents (1) 
has as yet not been reported. 

I a ,  R = C 0 0 C H 3  
b ,  R =  C O O C Z H 5  
C ,  R =  C O c g H g  
d ,  R = C O C H j  

N- C 0 - C  6 H 5  

N - C O - C g H g  

2 

RESULTS AND DISCUSSION 

We have found that methylenetriphenylphosphranes la-d react with N, N‘-3,5- 
cyclohexadiene-1 ,Zdiylidenebis [benzamide] 2, in dry benzene, to give colourless 
1 : 1 adducts formulated as 3a-d, respectively. Triphenylphosphine oxide (TPPO) 
was neither isolated nor identified in the reaction medium by (TLC) in each case. 
Compounds 3 are chromatographically pure and possess sharp melting points. 
Structure 3 was attested by the following evidence: (a) Correct elementary 
analyses and molecular weight determination by (MS) were obtained for all the 
products. (b) Adducts 3 possess ylid-phosphorane structure since they exhibit a 
positive shift in their 31P NMR spectra (vs. 85% H,PO,) and absorb in the region 
characteristic for this class of  compound^.^' (c) The IR spectra of these adducts 
(in KBr), reveal the presence of two strong -NH absorption bands around 3300 

t Nomenclature is in the line of recent Chemical Abstract Index Names. 
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R H 

3 a ,  R = C O O C H 3  
b ,  R =  C O O C 2 H 5  
C ,  R = C O C g H 5  
d ,  R =  C O C H 3  

and 3160 cm-', respectively. Moreover, the IR spectra of adducts 3 exhibit strong 
absorption bands around 1680 and 1505 cm-' characteristic for the>C=P group 
absorption4 and around 1400 cm-' for the,P--C (phenyl) absorption.* (d) The 
'H NMR spectrum of methyl 3,Cbis(benzoylamine)-cu-(triphenylphos- 
phorany1idene)benzeneacetate (3a), taken as example, showed signals at 6 = 3.27 
(3H, OCH3, s); and at 7.58-7.2 (25H, aromatic, m). The two NH protons gave 
two singlet (exchangeable with DzO) at 6 = 9.33 and 8.87 ppm. It also shows a 
doublet centered at 6 = 6.72 ppm with JmH6 = 2.3 Hz ascribed to the C-2 proton. 
This value is in full accord with the value expected for aromatic protons in meta 
position to each other.g The two ortho methine protons at C-5 and C-6 appear as 
a pair of doublets at 6 = 7.91 and 7.86 ppm with coupling constant values of 
JH5H6 = 7.3 Hz and JH6HZ = 2.3 Hz which are identical with those values cited for 
the aromatic protons in ~ r t h o , ~ , ~ '  and in meta position to each other.g These data 
are most adequately accommodated in structure 3 since alternatively in a formula 
such as 5 having the three protons a, b, and c adjacent, proton a would be 
coupled with proton b in (7-10 Hz) and with proton c in (1-3 Hz)." Also, if it 

\ 

were an a, b ,c  system then long range coupling would be expected with the 
phosphorus atom with ultimate appearance of a maximum with 8 lines. 
Moreover, proton b would have appeared as a doublet of doublets due to the 
ortho coupling with a and c. Furthermore, proton c would have behaved also in a 
fashion similar to proton a. This is not the case since only one doublet appeared 
at 6 = 6.72 with (JmH6 = 2.3 Hz) which is in favour of structure 3. 

Actually the 13C NMR spectrum offered strong evidence in support of the 
ylid-phosphorane linkage incorporated in structure 3. 13C NMR of compound 3a 
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ADDITION OF PHOSPHONIUM YLIDS 25 

(in CDC13) taken as example shows a doublet at 6 = 52.3125 ppm (>P=C, 
J = 1 3 0 H ~ ) , ’ ~  doublet at 6 = 192.35ppm (C=O, ester) with coupling constant 
J = 80 

The mass spectrum of compound 3a gives a prominent ion peak at m/e648 
(+M, 3%), 386 (648-Cl8HI5P, 6%), and 262 (C18H15P, 90%). 

A possible explanation for the course of the reaction of phosphonium ylids 1 
with N,N’-3,5-cyclohexadiene-1,2-di-ylidenebis[benzamide] (2) is shown in 
“Scheme I”. Adducts (3) can be obtained by 1:4-addition of ylids (1) to the 
starting quinoneimine (2) affording the stable ylid-phosphoranes (3), possibly via 
rearrangement of an intermediate like (4) (Scheme I). 

and a singlet at 50.720 ppm (s, -OCH3).” 

4 b  

H 
I 

1 4 a  

R 
P h 3 P = C  I yJ;;;;-%;; 

H 

3 d ,  R = C 0 0 C H 3  
b ,  R COOCZH5 
c ,  R = C O C 6 H 5  
d ,  R = C O C H 3  

SCHEME I 

Worthy to mention is that quinoneimine 2 yields only the mono-ylid phos- 
phorane adducts (3a-d) even when it is allowed to react with two equivalents of 
the ylid reagent. This is equally true, when the formed adduct e.g. 3a was further 
reacted with a mole of ylid l a  under similar conditions. 

Although stabilised ylids’ of type 1 react with o-quinones according to the 
Wittig mechanisms ,1-3 yielding the respective ethylene and TPPO, a different 
course is observed in the reaction of the same reagent with quinoneimine 2 where 
1 : 4-addition reaction takes place to form a new type of ylid-phosphoranes 3. 

The present study clearly shows that o-quinonedimines behave similar to the 
reaction of l-methyl-benzoquinol-(1,2)-acetate (1) with benzylidene-triphenyl- 
phosphorane where 1,4-addition takes place.13 

The results of the present investigation are of particular significance since they 
report on a novel route for the production of certain ylid-phosphorane (cf. 3) by 
the utilization of Wittig reagents. 
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EXPERIMENTAL 

All melting points are uncorrected. The benzene used was dried over Na. Carbmethoxymeth lene,14 

prepared according to established procedures. The IR spectra were measured in KBr, on 
Perkin-Elmer Infracord Spectrometer Model 157 G (Grating). The 'H NMR spectra were taken in 
CDCI, or CD,Cl, on a Varian A-60, T-60, HA-400 Spectrometers. The ,'P-NMR spectra were 
recorded in CDCI, or CD,Cl, (vs. H,P04 as external standard) on Varian CFT 20, 32MHz 
Spectrometer. The mass spectra were run at 70 eV on Kratos MS 50 equipment and/or Varian MAT 
711 Spectrometer. 

Methyl 3,4-bis(benzoylamino)-cy-(trivhenylphosphoranylidene)-benzeneacetate (34 
To a suspension of quinoneimine 2'' (0.31 g, 0.001 mole) in dry benzene (10 ml), was added ylid l a  
0.33 g, 0.001 mole) in benzene (10 ml) and the reaction mixture was left at room temperature for 
24hr. The colourless precipitated material was filtered off, washed with benzene (2ml) and 
recrystallized from chloroform-benzene to give 3a as colourless crystals (0.58; 89%), mp. 229°C. Anal. 
Calcd. for C4,H,,N,04P(648.74) C, 75.90; H, 5.12; N, 4.32; P, 4.77. Found: C, 75.87; H, 5.20; N 
4.37; P, 4.72%, Mol. wt. (MS)=648. 

IR bands at 3260, 3160 (NH), 1680, 1505 (C=P), 1490, 1115 ( P - C  (phenyl)), 1670, 1650cm-' 
( T O ,  amidic), 1630 (-0, acyl ylide),I8 and 1310cm-' (C-O, stretching). 

H NMR (in CD,CI, and expressed in &scale ppm): signals at 3.27 (3H, OCH,, s), 7.58-7.2 (25H. 
aromatic, m), and 9.33, 8.87 (NH, two s, exchangeable with D,O). 

31P NMR (in CD,Cl,, vs. 85% H,PO,): +19.41ppm. (MS) m/e (relative Intensity %) 648(3), 
386 (6), 316 (32), 262 (90), and 183 (38). 

Similarly, the reaction of compound 2 with ethoxymethylenetriphenylphosphorane (lb), benzoyl- 
methylenetriphenylphosphorane (It), and acetylmethylenetriphenylphosphorane (Id) afforded (3b), 
(k), and (M), respectively. 

The colourless crystals of ethyl 3,4-bis (benzoy1amino)-a-(triphenylphosphoranylidene) ben- 
zeneacetate (3b) were obtained (85%) from chloroform-benzene, mp. 232°C. Anal. Calcd. for 
C,zH,5N204P (662,774) C, 76.11; H, 5.32; N, 4.22; P, 4.67. Found: C, 76.12; H, 5.38; N, 4.32; P, 
4.7% Mol. Wt. (MS) = 662. 

IR: bands at 3240,3165 (NH), 1680,1505 (>C-P), 1485,1105 (hp-C, phenyl), 1655, 1640 (C-0, 
amidic), 1635 (M, acyl ylid), and 1295 cm-' (C-O, stretching< 

'H NMR in CDCI,, expressed in S-ppm: Signals at 3.67 (3H, ethoxy-CH,), 1.79 (2H, ethoxy-CH,, 
q), 9.43, 9.10 (NH, two singlet exchangeable with D,O), 6.81 (lH, d with J H H  = 2.6 Hz), 7.90, 7.87 
(2H, pair of doublets with JHH = 7.9; JHH = 2.6 Hz). 

,'P NMR in DMSO-d,, expressed in 6-ppm; +18.68ppm (MS) m/e (relative Intensity) 662(1), 
400 (26), 372 (4), 316 (45), 262 (97), and 183 (93)%. 

N,N']  [4-[2-0xo-2-phenyl-1-(triphenylphosphoranylidene) = ethyl]-l,2-phenylene] bis [benzamide] 
(3c) was obtained in 80% yield as colourless crystals from chloroform-benzene, mp. 230°C. Anal. 
Calcd. for C,H,,N,O,P (694.81) C, 79.51: H,  5.07; N, 4.03; P, 4.46. Found: C, 79.55; H,  5.1; N ,  
4.09; P, 4.45%, Mol. Wt. (MS) = 694. 

IR: bands at 3270, 3150 (NH), 1680, 1505 (C==P), 1480, 1115 ( P - C  (phenyl)), 1660, 1665 ((30, 
amidic), 1635 (C==O, acyl ylide), and 1320cm-' (C-O, stretching). 

'H NMR (in DMSo-d, and expressed in &scale ppm): signals at 10.10, 9.20 (NH, two s, 
exchangeable with D,O), and 8.10-7.50 (30H, aromatic, m). 

,*P NMR in CDCI,, expressed in 6-ppm: +16.5 ppm (MS) m/e (relative Intensity) 694 (l), 432 (9), 
416 (85), 400 (9, 262 (98), and 183 (88)%. 

N,N'-[4-[2-Oxo-l-(triphenylphosphoranylidene)propyl]-l,2-phenylene]bis[be~amide] (3d) was ob- 
tained in 85% yield as colourless crystals from chloroform-benzene, mp. 265°C. Anal. calcd. for 
C41H33N203P (632.75), C, 77.82; H, 5.25; N, 4.43; P, 4.89. Found: C, 77.87; H,  5.30; N, 4.45; P, 
4.91%, Mol. Wt. (MS) = 632. 

IR: bands at 3250, 3170 (NH), (C==O, acyl ylid) at 1630 cm-', C=C, aromatic) at 1610cm-', 1680, 
1500 (G=P), and 1325 cm-' ( C - 0 ,  stretching). 

'HNMR in CD,Cl, and expressed in &scale: Signals at 3.5 (3H, s, COCH,), 9.75, 9.1 (NH, two s, 
exchangeable with D,O), ,'P NMR in CDCI,, and expressed in &scale: +17.67ppm (MS) m/e 
(relative Intensity) % 632 (3), 370 (8), 262 (85). and 183 (90)%. 
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