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INTRODUCTION 

The action of Wittig reagents (1) on tosyl azides13, acyl azides3, azidoformates’, and aryl sadw3$, has 

been extensively studied However, to the best of our knowledge, then2 appears no Mnmatbn in the bra- 

ture regarding the behaviour of these reagent3 tow&s o-, and m-phblimidobea&c acid aides 2 

(Scheme 1). 
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RESULTS AND DISCUSSION 
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llomethylaWriphenylphosphoranelaindrybenzenepmceedsatmom EqemmretogivethTecpureadsucee 
form&&d as 3a. 3b, and 3c mspectively [cf. Scheme 21. Triphenylphosphine VPP) was also kolated iiom 

(Phj3 b-:H-CN 

ld 

CN 
Ph 3Ps; 

’ 
N*N 

,X-C / \ 

a Q 
+ 

0 0 

3a 

0 
2a 

4Q N \ 
O i-“’ 
3b 

(Scheme 2) 

-i 

tj=N-N=P(Ph+ 

+ eNjJ 

0 

3c 

The structure of compound 3a is deduced from its analysis, IR, ‘H-NMR, 31P-NMR, and mass spe4~A 

data The IR spectnun of3a reveals the presence of strong -NH absorption band at 3300 cm-‘. Morcwcx, the 

IR spectrum of 5 exhibits strong bands at 1670 and 1500 cm-’ chamctektic for the X=P group absoqtion’, 

at 1410 cu.8 fa the >P-C-(phenyl) absorption7 and at 1720 cm-’ (C=O coupling bands of cyclic imide~)~‘4 

‘Ike ‘H-NMR specnum of adduct 3a showed the exchangeable (DzO) proton (NH) appeared as singlet at 11.8 

ppm The aromatic protons appeared as a multiplet at 6.7 - 7.95 ppm (m, 23H). Adduct 3a possesses phos- 

phorane shuctme since it exhibits a positive shift in its 31P-NMR spectmm (d = +18.743. vs. 85% H$O,)“. 

Actually, the mass spectnun of adduct 3a by Field Ionization Method yielded a prominent ion peak I& at 593 

which supports smtctu~ 3a. 

The identity of compound 3b is attested by compatible analytical and mass spectroscopic results. The IR 

spectrum of 3b exhibits stmng absorption bands at 17OOcm~’ (acid azide C=O), 1770 and 1710 (GO. 

coupling bands of cyclic imides)*-‘0. The mass spectrum of 3b gives a prominent ion peak at m/e 528 

@+I+, 30%). 

Elementsl aad mass spectml analysis for compound 3c [by Field Ionization Method] amqond to aa 

empirical fomlula of 
7% - )12 

N403P. Its IR spectmm, in KBr, revealed the absence of asymmetric azide ab- 

sorption _;ear 2100 cm . On the other hand, the lR spectrum of 3c exhibits strong absoqtion bands at 

13501~1 @J=P), 1700 (acid azide GO), 1780 and 1720 (c--O, coupling bands of cyclic imides)8”o. 
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Adduct3c possessesphoephanniroine~sinceitexhibitsapositiveshiftinits3’P-NMRrpecmmr(d= 

+22.324. vs. 85% H-$04) and absorbs in the legion CMstiC for tbis class of compounds”. Healing of 
. 

~~3egivesrisetothecomspwdingiminophosphoranederivative3d~ withlos!3ofnitm- 

gd [Scheme 31. 

b 

3d 

(Scheme 3) 

Further evidence for the formation of compound 3d was obtain@ by allowing o-phthalimidobauoic acid 

azide (2a) to rauzt with triphenylphosphine. The new iminophosphomne derivative, thus font&, plwed to 

be identical with 3d (mp, mixed mp, compamtive lR spectta). ‘Ike smcture of CompoMd 3d was deduced 

from analysis, IR, ‘H-NMR, 31P-NMR, 13C-NMR and MS [cf. Expeknental]. 

Acctylmethylenetiphenylphosphorane (lb) reacts with 2a in dry benzene to give the din&c fnrm 3b to- 

gether with pure adduct assigned smxture 4 [Scheme 41. 

The IR Spectrum of 4, ia KBr, nveals the presence of the triazole absorption band at 1183 cm-‘. ‘H- 

NMR~af‘amrpwad4disclosedthepnsenceof~at~=252(3H,doabletwithJHtl=1Hz), 
7.20 (1% quartet witb JIM = 1Hz). The ammatic pmtons together with tile tliazole ring appead as multiplet 

cente&at7.6ppm@H,m). Themassspectnrmafoompound4yieldedaprolllinentionpeaLatmle=332 

A possible ex@&tion of the course of the reaction of phthalimidobenzoic acid azide 2s with acetylmethylen- 

etriphenylphosphorane lb is shown in [Scheme 41. The reaction can be visualized as 1. Mipok cyclo&i- 

tionoftheazidek~~theC-Cbondoftheylidelb(enolatefonn)oaxaredinthefirststcpaf~naction 
folkWed by loss of 0PPh3 from the cyclic intermediate (A) to give N-l substituted 5-methyl-l, 2,3-t~iazole 

413 [Scheme 43. 
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On the ok hand, henzoylmcthylenetriphenylphosphorane (lc) reacts with (2a) at room tmrpaanrn to 

give the addition product 5 togerher with the dimeric adduct 3b [Scheme 51. 

The identity of compoui 5 is infened from its correct analytical and mass qectmscopic analyses. The 

JR spec@um of colnpound 5 exhibits several W absoqtions at 1665,150O cti’ carresponding to C=P w- 

tion, 1415 cm-’ (>P-C phenyl) and at 1720 cm-’ (C=O. coupling bands of cyclic imides). Momover, the IR 

spectnun of addufzt 5 shows strong band at 3350 cm‘* attributed to the NH absorption band. ‘H-N?ViR spec- 

trum of the phosphm adduct 5 showed the exchangeable (D20, proton (NH) appeared as singlet at 12.2 

ppm.= ammatic protons appeand as multiplet at 6.5 - 8.5 ppm (m, 28H). Adduct 5 possesses phosph* 

rane structure since it exhibits a positive shift in its “P-NMR spectrum ( &= +18.X34, vs. 85% H$O4). 

Compound 5 has a prominent ion peak I& at 672 in its mass spectrum which supports sfructure 5. 

Next, we have investigated the behaviour of m-phthalimidobenzoic acid azide 2b towards phospharane 

lb. We have found that acetylmethyleneaiphenylphosphorane lb reacts with 2b to give N-l substituted 5- 

methyl-l, 2.3~aiazole 6 in 88% yield [Scheme 61. Triphenylphosphine oxide was also isolated from the naC- 

tion medium. 
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The strUure of eompound 6 was inferred fk=om the following : 

i) Correct elemntal analysis and molecular weight mation (MS) of this product comsponds to 

CtsHt$J40Y ii) The IR spectmm (in KBr) of 6, showed band at 1185 cm-’ (Triazole). Its ‘H-NMR dis- 

closed the presence of doublet at b= 2.61 ppm (3H with Jd 1I-Iz)andquartetat7.3Oppm(1HwithJ~=1 

Hz) CorrtspoILding to the methyl and methinc protons, respectively. The aromatic protons together with the 

uiazole ring appeazed as multiplet ccntertd at 7.8 (8H, m). 

The results of the mt investigation allow certain interesting conclusions to be drawn. While o- 

phthalimidobenzoic acid azide 2a reacts with phosphorus ylides la, c to yield the corresponding phosphorane 

adducts 3a,5. a diffemnt hehaviour is noted with ylide lb. This latter gives with azides 2a, b the respecdve 

1, J-disubstituted 1.2,3-aiazoles (4,6). Moteover, it is safe to conclude that the reaction of phUim&ben- 
zoicacidazides2withylidw1leadstodifferentproductsdependingonthenahKeoftheylideusedandalso 

on the stability of the addition products. The significance of these findings is not only the discovery of a new 

pattern for Wittig reaction but also the establishment of a novel method for the synthesis of the stable azido 

phosphorane adducts (3a, 5). 

EXPERIMENTAL 

AlIulellillgpointsale-. The benzene used was dried over Na. Cyanometbylene-,” acetyl- 

methylene-,” and benzoylmethylene niphenylphosphoranesls wm prepared according to established proce- 

dures. The IR spectra were taken in KBr, on Pakin-Ehner Irdkcord Specuophotometer Model 157 

(Grating). The ‘H-NMR spectra were taken in CDC4 on JNM-GX-400 FA Jeol, Tokio. Spectromem. The 

31P-NMR spectra wem nxxnded in CDC4 (vs. H$G4 as external standard) on JNM-PS-200 Fa Jeol and 

JNM~X-400 Fa Jeol Specuometex. The mass spectra were run at 70 eV on Kratos MS equipment and/or 

VarianMAT311 ASpectmmeter. 

Reactitm of Cyammetbylemetdphenylphoapborane (la) with o-phtbalimidobenmic acid azide (2a) : 

To a solution of azide (2a) (0.29 g, 0.001 mol) in benzene (25 ml) was added a solution of ylide Ia 

(0.31 g, 0.001 mol) in benzene (10 ml) and the mixture left at ambient temperature for 24 hr. Benzene was 

concentrated and cooled whereas the brown precipitated material was filtend off and recrystalked fnrm chlo- 

mform@et-etber (60-80’) to give 3a as brown crystals in 30% yield, mp. 24ZC. AnaL Calcd for 

C.&-&Ns03P (593.597) : C, 70.81; H, 4.07; N, 11.79; P, 5.22. Found C, 70.80; H, 4.05; N, 11.80; P. 5.28%. 

MoL wt (MS) = 593. The filtmte was concentrated then cooled, the yellow precipitated maaxial thus formal 

was filtered off, washed with benzene (5 ml) and recrystalliz+ from chloroform/benzene to give 3b as yellow 
crystals (15%). mp. 283’C. Anal. Calcd for C+,aN40~ (528.490) : C, 68.18; H, 3.03; N, 10.61. Found C, 

68.12; H, 3.09, N, 10.10%. The benzene filtrate was treated with pet-ether (40-W) to give 3c as red brown 

crystals (30%). mp. 108-C. Anal. Calcd for C331&N403P (554.559) : C. 71.48; H, 4.15; N. 10.11; P, 5.59. 

Found : C, 71.45; I-& 4.17; N, 10.10; P, 5.57% Mol. wt (MS) = 554. 
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Action of Heat on Phasphonw Triazo Adduct 3c : 

Adduct 3c (0.2 g) was heated in a cold finger sublimation at lu)‘C (bath temperature)~~ 
pressure (2 mm/IQ) fa 10 min. The substance that sublimed was collected, crystal&d fkotn benzene-pet- 

ether (60-W) to give imiaophosphorane derivative 3d in 85% yield, mp. 212’C. AnaL Calcd for 

Cs3sNZOsP (526.543), C, 75.29; H, 4.37; N, 5.32; P, 5.89. Found : C, 75.25, I-I, 4.35; N. 5.28; P, 5.87. 

MoL wt (MS) = 526. 

IR spectrum (3d). in KBr, bands at 1355 cm-’ (N=P). 1700 (acid azide GO), 1775 and 1720 (C=O, 

coupling bands of cyclic imides). =P-NMR (in CDC13, vs. 85% I-I&W& +22.6. 13C-NMR : 177.3 (a, GO), 

169.5 (s. C=O). 142, 136.4. 135.25, 133.9, 133.22,131.3, 131.16, 130.7, 130.17.129.17, 125.7. 

Action of Triphenylphosphine on Acid Azide (2a) : 

A mixtme of azide (2a) (0.001 mol) and triphenylphosphine (0.001 mol) in benzene (30 ml) was al- 

lowed to stir at room temperaturefor24hr. Thecrystalsthatseparated(9O%)werereuysmllizuifmmben- 

zene-pet-ether (60-8o’C) to give colourless crystals proved to be 3d (mp, tied mp and comparative JR 

specw. 

Reaction of o-phthalimidobenzoic acid azide (2a) with ylide lb : 

A solution of compound lb (0.32 g, 0.001 mol) in benzene (10 ml) was added to a solution of acid azide 

2a (0.29 g, 0.001 mol) in the same solvent (25 ml) and the reaction mixture left at room temperature for 24 hr. 

The precipitated ma&al was filtered off, nxrystaIlized from benzene-pet-ether (WC) to give 1,5- 

disubstituted-1,2, 3-triazole derivative 4 as pale yellow crystals, mp. 182’ in 75% yield. AnaL Calcd for 

C,&-I12N,03 (332.326) C, 65.06; II, 3.61; N, 16.87. Found : C, 65.10; Ii, 3.70; N, 16.80%. Mol. wt (MS) = 

332. Benzene was evapomted from the filtrate and the residual substance was mcrysmllized 6um benzem+ 

pet+tber (b.r. 60-go’c) to give colourless needles proved to be triphenylphosphine oxide (TPPO) (mp and 

mixed mp)‘! The filtrate was evaporated and the residual substance was rexxystalked from chloroform- 

benzene to give 3c as yellow crystals (mp, mixed mp and comparative IR spectra). 

Reaction of benzoylmethylenetriphenylphosphonrne (lc) with azide 2a : 

A solution of ylide lc (0.38 g, 0.001 mol) in benzene (10 ml) was added to a solution of azide 2a (0.29 

g. 0.001 mol) in the same solvent (25 ml) and the reaction mixture left at room temperature for 24 hr. The 

precipitated material was filtexd off, recrystallized from benzene-pet-e&r (WC) to give 5 as yellow 

crystals, mp. 208’ (75% yield). Anal. Calcd for C,$&N404P (672.695). C, 73.20; H, 4.34; N, 8.33; P, 4.61. 

Found : C, 73.23; I-I, 4.40; N, 8.30; P, 4.63%. Mol. wt (MS) = 672. 

Compound 3b was also separated from the filtrate (mp, mixed mp and comparative IR spectra). 

Reaction ofacetylmethylenetriphenylpbosphorane (lb) with m-phthalimidobenzoic acid azide (2b) : 

To a solution of azide (2b) (0.29 g, 0.001 mol) in 25 ml. benzene was added a solution of ylide lb (0.32 
g, 0.001 mol) and the reaction mixture left at room temperature for 24 hr. The precipitated material thus 

formed, filtered off, recrystallized from benzene-pet-ether (60-8O.C) to give the triazole derivative (6) as col- 
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odesa crys@b (75%), mp. 185’C. Anal. Calcd fur Cl&$N403 (332.326) C, 65.06; H, 3.61; N, 16.87. 
Famd : C, 65.08; H, 3.63; N, 16.85% Mol wt (MS) = 332. 
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