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The xature of the atom, 5, directly attaohed to the phos- 

phorus in a trivalent phosphorus compound, (C-X)sP, and the 

sterlc requirements of the carbon atom, 2, once removed from 

the phosphorus, determine rhether the 1~1 adduot whloh Is 

formed in the reaction with a given polyoarbonyl oompound has 

pentavalent phosphorus. Thus, the adducts I2 and I d made from 

the reaotlon of trimethyl phosphlte with phenanthrenequlnone 

and with dlphenylpropanetrlone, respectively, were 2.2.2~trl- 

methoxy-1.3.2-dloxaphospholenes; however, the oomspondlng 

adducts, VIII' and IX4, made from trlsdlmethylamlnophosphlne 

were open dlpolar ions, in the erystalllne state and in solu- 

tions. When two of the nitrogens ln.the aminophosphlnes were 

held together by means of a five-membered ring, of0110 splro- 

amlnooxyphosphoranes, X and XI, XII and XIII, or XIV, were pro- 

duoed in the reaotlons with polyoarbonyl oolapounds5. Splropenta 

oxyphosphoranes, V-VII, were obtained from methyl ethylenephos- 

phlte.;and from other 5- and 6-membered o~ollo phosph1tes6. 

Struotures I-XIV were based on 31P nmr and Infrared spectra. 
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The X-ray ~~lysis of a dloxaphospholene, I, disclosed a trl- 

gonal blpyFPrlda1 structure in the crystal, with the ring In an 

apioal-equatorial plane-{. Dioxaphoepholenes were made also from 

phosphonlte and phosphlnite esters and from triphenjlphosphineO. 

Struotures II and III were proposed independently by two other 

groups of Investigtors9'1C. Aoyol$o oqphosphoranes are 
11 

known . 
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This Communioation shows that both forms, the dlwlar ion 

XVI and the oyolio phosphorane XVB, of the same adduot can be 

isolated in orystalline form. The two forms exist as an equl- 

llbrlum mixture in solution. Certain solvents fbvor the cycllo 

form XVB, while others favor the dlpolar Ion XVA. In solvents 

that favor the Ion XVA, the value of the 31P nmr shift varies 

greatly with oonoentratlon. Perhaps this Is due to different 
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geometry or to different state o? aggregation of XVI as a funo- 

tlon of solvent and oonoentratlon. The P-nmr data for this sPs- 

tern, and for the related struatures I-XIV, are given in Mgurs 1. 

Other values of the shift of the benzll-adduat XV were1 +19.0, 

+15.l.and +13.1 ppm In 2M, 1.5M and 1.0X C&Cl. solutions, re- 

speotlvely; +29.9 ppm in 1H benzene; +30.2 ppm ln 0.8H hexane, 

without muah ahangs rlth aonaentratlon. 

The P-nmr data suggest that a partlaular value of the shirt 

o? the benzll-adduat XV refloats the Posltlon of the equlllb- 

rlum between the phosphorane XVB (posltlva shift) and the Ion 

XVA (negative shift; ct. VIII and IX). The equlllbrlum must be 

rapid In the time scale of the nmr, slnae only one signal was 

observed at 20°. The 'H nmr speatrum of XV in CDCIS had one 

doublet at 7 7.33, JH~ = 10.7 aps. 

The IR-speotrum of hezane solutions preparsd from the ion 
n 

XVA or from the phosphorane XVD showed the expeoted‘ band at 

6.05~ due to C-C. Hethylene chloride solutions made from XVA 

or from XVB showed the bands due to both types of structures. 

DlpoIar Ions glw a strong band at 6.60~ due to the enolate4. 

Crystalline, rather stable phosphoranes, XVI-XVIII, were 

made from benzll and the oralla amlnophosphlnes XX, XXI and 

XXII. The positive P-nmr shifts of these systems are shown In 

Figure 1. The shifts wers not very sensitive to solvent and to 

aonaentratlon. 

A formula like XVB has been mentioned by Burgada 
i2 
. 

ExperImental.- TrlsdlmsthyIamlnophosphlne was added to 

benzll In hezane at 5*, in amounts corresponding to an 0.8X 

solution. The Xellow, crystalline Ion XVA separated within mlh- 

utes and was filtered after 30 minutes ati 20°; It was handled 
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under dry N.. Several houra were required for dissolution of 

Ion XVA In hexane, to make 8 clear 0.8M solution at 20*; the 

solution now oontalned the phosphorane XVB, as shown by the 

apeotral data. Nhen the 0.8~ hexane solution was oonoentrated 

so&what and oooled, It depoelted fairly stable, colorless 

prims 6-:3 mm In length, mp 85-87O. This phoaphorane XVB dls- 

solved rapidly In hexane. The elemental analysis agreed wlth 

formula XV. When benzll and the aminophoaphine were mixed in 

a 211 C&Cl; solution at so, a P-nmr shift of +18.4 ppm was 

observed. Further dilution gave the value +14.2 ppn. Evapo- 

ration of the CH,Cla gave yellow crystals of the ion XVA. 

The crystalline adduots XVI-XVIII were made from XX-XXII 

In CEf.Cla at -7OO. All new oompounds gave oorreot elemental 

analyses,, The ogcllo aminophoaphlnea XX-XXII were prepared 

from the new ohlorophoaphlne XIX (6 31P= -167.3 ppm) 13. 
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