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USE OF PENTACOVALENT OXAPHOSPHORANE CHEMISTRY I E j  THE 
DEVELOPMENT O F  NEW METHODOLOGY FOR T H E  S Y N T H E S I S  OF 
NATURAL PRODUCTS 

CYNTHIA K.  MCCLURE , KANG-YEOUN J U N G ,  C H R I S T O P H E R  GROT% 
U n i v e r s i t y  of D e l a w a r e ,  D e p a r t m e n t  of C h e m i s t r y  and 
B i o c h e m i s t r y ,  N e w a r k ,  DE 1971 1 U S A  

We are presently studying pentacovalent phosphorus chemistry for the design and 

development of new reagents and methods for organic synthesis. We have found that 

the condensation reactions between aldehydes and 2,2,2-trialkoxy-1,2-oxa- 

phospholenes, A 1  b, yield p-hydroxy ketones (aldols) that contain an a-methylene- 

phosphonate group in good to fair diastereomeric ratios. The syn diastereomer was the 

major product. This Is contrary to the results published by Ramirez using 2,2,2-trlalkoxy- 

1,3,2-dioxaphospholenes, A1 a, and various carbonyl compounds, where the anti isomer 

was the major product. Use of 2,2,2-trialkoxy-1,3,2-oxazaphospholenes, A1 c, yields 

a-amino p-hydroxy carbonyl compounds. Application of this carbonyl condensation 

reaction to the short and efficient syntheses of cis- and trans-neocnidilide will be 

illustrated. Formation of chlral phosphorus In splrophosphoranes by the arresting of 

pseudorotation around the phosphorus has been accomplished In 1,3,2-dIoxa- 

phosphoienes with ephedrine as a bldentate llgand ( B l ,  82, 83). The lack of 

pseudorotation has been demonstrated by variable temperature NMR studies. All of 

these results wlll be presented and discussed. R J t q  0 H RP a. nlBu nlBu 

c/eNeocnidllide traneNeocnldlllde 

.1+p #OEt R2CW R' @Et 
X - p O E t  - X-pwOEt 

OEt OEt 0 0 
A 2  

Al.: X - 0 : 1,3,2dIOXaphOphdMOs 

Alb: X - CH2 : 1.2-0xaphosphdMW 
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B1: R-Me; X-Ph 
82: R-Phi X - P h  
93: R-Me; X-pMeO-CeH4 
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