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Abstract - A ser ies  of phosphorus heterocycllccompounds have 

been prepared f rom phosphorus ylides and carbony1 compounds. The 

y l ides  have been prepared using carbene method under different 

experbenta l  conditions giving r i s e  t o  nev types of ylides. 

Synthetic application of ylides was f i r s t  of a l l  discovered by Wittig e t  el.' in 

1953. After tha t  a number of papers have appeared on the  various aspects of ylide 

chemistry and W i t t  ig  react ion. 

The main application of ylides i s  the synthesis of olefins. Here we report t h e i r  

application in the  synthesis of various heterocyclic compounds. The ylides have 

been prepared by carbone method under three different conditions : 

1. Using excess of potassium t-butoxide only 

2. Using excess of triphenyl phosphine only 

3. Using excess of potassium t-butoxide and tr iphenyl phosphlne. 

The treatment of potassium t-butoxide, t r i a e n y l  phosphine and bromoform in the  

molar r a t i o  of 211rl in dried and d i s t i l l e d  pet.ether yielded a new compound 

which was identif ied as  (dl-t-butoxy methylem)-triphenyl phosphoran. (11) by 

element analysis and spectroscopy. 

(CH3)3C06 + CBBr3 + Fb3P - Ih3P = CEir2 + (CH3)3COB + KBr 

(1) 

(1) + 2(M3I3 COK --+ Ih3P=C [oc(cR~).&+ 2KBr 

(11) 

The formation of the  dfhalo y l ide ( I )  was iMicated by the  develoment of golden 

yellov COlOur on addit ion of branoform. But soon the colour disappears. 

P o t a s s i l ~ ~  t-butoxide is  a strong base and the ylide(1) is a very reactive moiety. 

Therefore, the  replacement of halogem by the base s e a s  placid. ~ e y f e r t h  e t  al .  2 



have &so shown tha t  t h e  use of a strong base gives halogen f r ee  product in 

higher yield. 

The formation of the y l ide( I1)  has fur ther  been confirmed by t r e a t i n g  it with 

various carbonyl compounds whereupon it yielded a s e r i e s  of s t ab l e  oxaphos- 

phetanes 1 IILVII) .  

(11) + RCHO - Fb P-C [ o c ( B ~ ~ ) ~ ]  

7 I 
0- CHR 

( In -VI I )  

(111) R = C6H4-p-GI3, (IV) R = C3H7, (V) R = CH=CHCH3 , (VI) R = CH=CEC&i5 

(VII) 8 = C$14-pc1. 

Diphosmirane is formed when t r i p l e n y l  Mosphine is a l so  taken in exoess i.e. the  

molar r a t i o  of potassium t-butoxide, t r iphenyl  phosphine and brmoform is taken 

a s  21211. l'riphenyl phosphine, being a reac t ive  moiety, a t t acks  t h e  yl lde(11) 

t o  give the  diphosphirane (VIII). 

5-Membered oxadiphospholanes (IX-X) have been synthesized by t r e a t i n g  t h e  

diphosphirane (VIII) with carbonyl compounds. 

A l l  t he  oxaphosphetanes and oxadiphospholanes give main IR bands due t o  Eh3P 

(near 1440 cm-'13, and C-O-C-O-C (near 1190, 1120, 1070 and 1030 

Oradiphospholams show a band near 460 cm-I due t o  P-P5. The y l ide ( I1 )  shows 
6 absorption a t  1190 em-' which is characteristic of phosphine methylems . The 

compounds ( ILX)  show a l iphat ic  s ignals  i n  t h e  range 8-9 ( f  ) and complex 

aromatic s ignals  i n  2-3 (T') i n  t h e i r  H NMR spectra. 

The th i rd  comiition which has been t r i e d  out is by using Only tr iphenyl  ?-hosphhe 
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i n  excess. Thus, t h e  molar r a t i o  of t r i pheny l  Fhosphine, potassium t-butoxide 

and chloroform was taken a s  2:l:l and they  were treated a t  DOC in d r i ed  and 

d i s t i l l e d  pet.ether.  The product obtained vas  iden t i f i ed  a s  a diphosphirane(X1). 

(XI) 

The diphosphirane (XI) on treatment with ketones and qu imnes  gives  cyc l i c  

phosphirane de r i va t i ve s  (XILXN). 

(XI) + RIRZCO ---+ m3P- C C I Z  j Fh3W + h3P- 

rn lR2 

(XII) 
-m3m 

4 - m3p- C C l z  - m3p-CC12 

(XI) + 

0 
m3 A+ ti+ tXIII) ,  'v 

-m3m - m3.- CC12. m3p-CC12 

(XI) + 
0 m3p  0 

(XN) I + +  @T@ 
I n  case of aldehydes, vhere <-hydrogen i s  avai lable ,  one molecule of hydrogen 

ch lo r i de  is eliminated by t h e  influence of t h e  base and phosphirene de r i va t i ve s  

(W-X X) a r e  formed. 

-fh3FU base 
(XI) + RCHO - + m3p\;CC12 

R-C-H 

Phosphirenes are not formed v i t h  those  aldehydes vhich ca r ry  an e l ec t ron  donating 

group 0.g. anisaldehyde. With such aldehydes, phosphiranes a r e  formed. 

It has  been found t h a t  t he  r e ec t i on  of  (XI) with acetophenone gives the  same 

product a s  is  obtained v i t h  o-tolualdehyde. Th i s  i nd i ca t e s  t h a t  i n  t h e  former 



case, t he  methyl group is migrated from t h e  s ide  chaln t o  t h e  nucleus. 

(XI) + 0 = C - 
6 m3 - m3p- CC12 

I +  - 1  
"" .OF 

The IR spectra of t he  products from acetophenone and o-tolualdehyde a r e  super- 

imposable and the  mired melting point is not depressed. Tbe products give a 

s ingle t  at  7.7 ( T ' )  fo r  Ar-CH3 protons and mul t ip le ts  fo r  sromatic protons i n  

t h e  range 2.'4-2.8 ( T ) .  

The products (XI-XX) shov main absorption bands in t h e i r  IR spectra due t o  P-Fb 

(near 1435 m-') and C-C1  (near 540 cm-l) i n  addit ion t o  other  bands. The 

products (XIII) and (xIV) and (XV-XX) show strong absorption near 1600 cm-I due 

t o  C=O group, and C=C s tretching respectively. 

EXPEBIMBNTAL :- 

The IR spectra have been recorded on Perkin-Elmer-377. The melting points  have 

been noted on Calebkemp apparatus and are uncorrected. 

Preparation of t he  ylide, dl-t-butoxymethylenetriphewl Fhosphorane(I1): 

Bromoform (0.01 mole) i n  pet.ether was added t o  t h e  ice-cold mixture of potassium 

t-butoxide (0.02 mole) ani t r ig4enyl  phosphine (0.01 mole) i n  dried and d i s t i l l e d  

pet.ether. The react ion mixture was s t  k r e d  fo r  two h r s  and lef t  fo r  one day. 

The column chromatographic separation of t h e  reac t  ion mixture gave unreacted 

triphenyl phosphine with @.ether and t h e  product with benzene-ether. The 

product w a s  recrys ta l l ized  from benzene-pet.ather. 

Reaction of t he  y l ide ( I1 )  with aldehydes : 

The y l ide( I1)  was prepared in  s i t u  and t h e  aldehyde (0.01 mole) in pet.ether 

(20 ml) was added slowly with constant s t i r r i n g  a t  room temperature. After t h e  

complete addition, t he  reac t ion  mixture was s t i r r e d  f o r  2 h r s  at 60-60' and 
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then  l e f t  fo r  one day. The column chranatographic separation oi t h e  r e a c t i g l  

mixture gave unreaeted t r iphenyl  phosphine v i t h  pet. e ther ,  unreacted substrate  

v i t h  benzene and t h e  product with ether. The products were crys ta l l ized  from 

benzene. 

Preparation of 3,&di(t-butoxy)-1,1, 1,2,2,2-hexaphenyl diphos- 

phirane(VII1) and i ts  react ion v i t h  carbonyl compounds: 

The diphosphirane(VII1) was prepared by t h e  same experimental wocedure as in  

f i r s t  experiment by taking t h e  t r iphenyl  phosphin?, potassium t-butoxide and 

branoform in t h e  molar r a t i o  of 21211. The addition of t h e  carbonyl ccmpund 

t o  the diphosphirane (VIII) i n  s i t u  gave t h e  products (1x1 and (x), which were 

recrys ta l l ized  f rm benzene or benzene-pet.ether. 

Repara t  ion of 3,&dlchloro-l,l,1,2,2,2-hexaphewl diphosphirane(X1) 

and i ts react  ion v i t h  carbonyl ccmpounds I 

Polloving t h e  same experimental procedure as  abms,  t h e  treatment of t r iphenyl  r 

phosphine (0.02 mole), potassium t-butoxide (0.01 mole) and chloroform 

(0.01 mole) gave t h e  diphosphirane (XI) with benzene-ether fract ion.  The addi- 

t i o n  of benzophenone (0.01 mole), benzoquinone (0.01 mole) end anthrepuinone 

(0.01 mole) t o  t h e  diphosphirane(X1) a t  roan temperature and then e levat ing  

t h e  temp. t o  GOO, gave t h e  products (XILXIV) respectively. The same procedure 

was followed for  t h e  react ion of t he  diphosphirene (XI) v i t h  aldehydes namely 

benzaldehyde, tolualdehyde, o-nitrobenzaldehyde, salicylaldehyde, cinnamaldehyde 

and crotonaldehyde t o  give the  phosphirenes (XV-XX). 



Product m.p. Yield % Obaerved Calculated 
C p  H,% -&$- Cp Rp P$ CIS- 
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