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The first 2.2.2-tri81koxsi.3.2dlo~Rh~Dho~ was We 

from 004naphthenequ1noa4 8nd trimthV1 Pho8Phltm rt is* 
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An analogoru oqphorphoruo, XXIX of cbrt 1, was proprrod from 

blroetyl and trtitbyl phouphlte 
2b. 
. In thlr oua, It oould k #howa 

that the orrbon-oarbon ooadena~tloalsrol~dr dlos~oe*ol*ae 

XIX u an lntmmdlate 20.6 
.The latter wu fo-d rapidly and warn 

ooamead slowly; therMore, It 1u nadllr laol&ed. Other oxyphoa- 
2*-l phorane oonden6atlona uere reported subaoqueatly . Th.60 re*otlona 

8ppearad to ba related to the oonvernlon of phtlnllo urlydrlde into 

blphthalrl by trlathrl phoaphlto at l lorrted t4mper&urw3. 

The forrtlon o? dlox8pbospholene8, V-VIII, XII-XIV, and 

XVIII-XIX, from tb naotion ot phorphlte l rters rith 

a-diketoner 2.4.5 , a-k&oaXdohydor Pk , andtrlketomor 2k 
, involvea am 

l ttaok by phonphorw on 8 oarbonyl-oxygen. prdbrbly, this is the lnltlal 
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prooe111, einoe the attaok by the phosphite on the oarbonjl-oarbon 

of propionaldehyde did not produce a 1,3,2-dioxaphospholane, but led 

Instead to a 1.4.2-dloxaphospholane, XXX6. 

This Communloation desorlbes new developments in oxypholrphorane 

ohemlstrj. (l).The reaotlon of trlphenylphosphlne with phehtlllthrene- 

qulnone at 120° gave the first reported 2.2.2~triDhenYl-1.3.2-dloxa- 

phospholene, I. Tha 31 P n.m.r, shift Is given in Table 1. Note the 

positive value oi the ahift and its relationship to those oi related 

oompounds, V-V-III'. Several new dloxaphospholenes, II-IV were made 

frum dlphenylphoephlnlte and phenylphoephonite esters. 

(2) Benz11 and blaoetyl failed to reaot with triphenylphoaphlne 

at 120°. However, they reacted with dlphenylphoaphlnite and phenyl- 

phoaphonlte esters. The products were dloxaphoepholenes, IX-XI, and 

XV-XVII; g. Table 1. The oorrespondlng phosphlte-adduots, XII-XIV, 

2.4.5 and XVIII-XIX are listed also. 

(3) Dlphenyl phenylphoaphunlte was muoh more reaotlve than 

trIphew phosphlte and trlphenylphosphine toward a-dloarbonyl oom- 

pounds. This night be related to the rather large negative value of 

the 31 P n.m.r. shift of the phoephonlte; u., to the relatively 

poor shielding of ltr P-nuoleua bj eleotrona ( see Table 1). 

(4) Then formation of adduots from trlphenyl phosphlte required 

heating. Slnoe biaoetyl is quite reaotlve as an aooeptor In the 

oryphorphorane oondeneation2, the formation of4~he 2rl adduot, XXVIII, 

was unavoidable 

(5) TM biaoetyl-et&l dlphenylphosphlnlte adduot, XV, dlssool- 

ated into Its original oomponenta at 1600 and 0.2 mm. 

(6) Heufluoroaoetone (HFA) reaoted with trlphenylphosphlne at 

low temperatures ( -70 to O"). The produot was a dloxaphospholane 

XX, isolated In 901 yield. This behavior was quite general: the 



dIouphaapholaner XXI-XXVI were obtained in 96 flelda ?rom the 

reaotlona o? HPA with pho8phInIte. phovhonlte and phwphIt0 eItOZ% 

at, or below, O". The 31P rhT?tr am glen In Table I. The 19F rhI?te 

were In the range -8.9 to -10.8 p.p.m. z CFaCOart tha riepvlr wwo 

singlets when examined at 94.1 RIopa, whloh oontlrmed the four-bond 

reparation between the F-P nuolel, u., the ertablI&nmnt o? a 

neu phonphorw-oxygen bond In the adduotr. 

The phoaphlne-•dduot XX dlreoolated Into trIphenJlphoaphlne and 

&.g molee of HPA at 120°. The trletlylphosphite--adduatXXVre- 

malned unohanged a?ter 4 hrs. at 140°; however, It releued ona mole 

of EPA within 4hr~. at l&O. Moat of the gihorphorua appeared aa dl- 

ethyl phosphorofluorldate (XL, h31P +i2.0 p.p.a., JPF 972 opal and 

trlethyl phosphate (d3'P +I.2 p.p.8.) In a 3rl ratio: there weal alro 

traoer of what oould be an enol-phorphate (XLI; d3’P +2.8 p.p.m.). 

Several phorphorua-free auktanaer warn formed In thin mly'rlr. 

One of them, 2-ethoq-pentafluoropropene, XXXIX, vfae produaed In lerr 

than one-half the amount s? fluoridate XL; u., the latter ia formed 

In more than ok war. The other deoomporltlon produota ~111 be 

dlrouased In the ?ull paper. The elemental analynes, the In?rared 

and the 'li n.m.r. speotra o? the sub&anoe~ In Table 1 were detenringd. 

Fluorine atom8 next to the oarbonyl group in HFA promote the 

attaok by phorphorw on oqgen leading to the I:1 l ddwtr XXXI'. 

Under mild oondltlona, XXX1 oondetwes with more EPA to give the 2tl 
2 

addwtr XX-XXVI . The atability o? the latter depend6 on the nature 

of 2 and g attaohed to the phosphoru8. I? a lrl adduot, XXXI, Y-Z - OR, 

is generated at high tempensture8, it mar break up In eeverel ua~a, 

XXXII-XLI.The dlfferenaerr that have been observed In the reaotlona of 
8 

a-haloketones with trlralent phosphorus oompounda are probably re- 

lated to the relatlw s$abilltles of 1:l adduots (XXXI), ion-plra 

&XXIII, XIKV) and halophosphoranes2s9(XXXIV, XXXVIII). These are 

related to the nuoleophillalty of the halldee and the nature of y, 2. 
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CHART 1 

2% O\ /y 
O/p<y 

2 

I, Y-Z-C.Hr, 

::; 
Y - c,ll.: 2 - oc.H, 

IV,' 
Y a= oc.HI; 2 x C& 
Y-6 OC,H,-n; Z-C& 

v. Y= z =CC.Hs 
YI Z sClCiH;-n 
Y- Z rCCaHs 
Y-Z-oCH3 

1 R1 

Rfl- I? 

Fl R 

I+ 
O\P/O 
Y'L'Y 

IX, B - C.H,; Y = C.H,,: ZrOCaH, 

I;, 
It-CaBI; Y-0C.H.; ZrC.B, 
R- Cd.: Y- OCJi,-n: Z-C.& 

XII, R‘= C.H.; Y- Z = CC& 
XIII, R- C.H.; Y=ZrrCC,H, 
XIV, R= C.Hs; Y=Z=CCB~ 
XJJ, R,_CCBs$ Y= C.H.; it-CCaH. 

2% 
R- CHS; Y-CC.&; Z-C.He 

XVIIi, 
RI C&; Y- W,H,-n; Z-C.E, 
Rn CHs; YI Z = 0c.H. 

XIX, Rw CH3; Y= Z=CCHs 

6 
'P' 

0 

Y 
/ '\ 

z Y 
1 

% R 
RrRl= CFS; Y-Z - C.Hs 

XXIi 
= B TCF,; Y= C.Hs; Z - 0C.H. 
RP R l=CFS; Y-OC.Hr,t Z = C.H, 

XX&, R= 9 - CFJ: Y-OCJl,-n; Z =CsHl 
XXIV, R= H - CPs; Y - Z - 0C.A. 

RI RnCFs: Y=ZrOC,H. XXX, R- rlk~l: 
R=RaCF; Y=ZaOCRs 
R=CHS; R&H CO' Y-0C.H ; Z= C,H, 

Y= Z=OC& 

R1dH:CO; Y= Z- C&H. 
XXIX, R=CHs: RhH&O; Y =Z -OCH* 

&P?l +34.1 Pppl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

unable, houewr, to 

due to lneufflolent 

have been made from 

o-quinones, vlolnal 

detect the 31 P n.m.r. signal ot this odduot 

solublllty. TrlamlnooxSrphosphonium dipol8r lona 

t)areeotlon of trlsdlmet~lamlnophosphlne rlth 
14 

triketonee and oxomwtlonlo esters . 
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