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Plg.1. v8rlrtiorr in 

of thr poaltlon and high lnteneltj, the 253 = band ray be 8ttrlbut.d to the 

&arge-tr8mefer tr8nrltlon of z rleotronr of the phosphorur d orbitale. Indlreot 

l vldenoe of this doloc8llntion 18 different froquenoy of valonoe vlbratlonr of 
P-C_~tlo (‘44o m-11” In oompu%~n with P-08u* (Km - 1320 cc’)“. 9!he 

eltemrtlw fl+ 3(*trmeltlon, 8aoepkblo beoauae of'lte poritlon (230 - 260 =) 

would h8w a muoh lower intenelty elnor it lm forbiddon beoauee of -etry.12 

IEho lntolulty docrun 8t 253 m aaueed by lrr8dlotlon 18 related to the dierupt- 

Ion of U-P bond. 06H6' foaod la thlm effeote, abowo 8 vibrational struoturo of 

the band of low lntenelty 8ttrlbut.d to the $4 IR"*t~rltlon (eee Flg.1). 

5e 230 nm b8nd, t8king Into aooouut It8 porltlon 8nd Intensity, may bo 8ttrl- 

butod to the charge-trurrfer ~8ltlOn of the -ChCH- fl eleotron# to the d or- 

bitala of phoephoru~. The double bond of the -CH-CE- group remilfr 
VU of hydrogen from 4CH24B~. Qm 

IS well knom.13 

5ephoephiae rith ethylene P4Yziz$) groupCph/ 

5e above Interpretation of the rui8tlone In 8beorptlon ehovn In Pig.1 8re 
oonflrraed by the reata of DIR atidler of both the non-lrradl8ted and lrrrdi8- 

ted dppe I 'm Slg~18lO at 2.' PpI (tZiplOt)resdltlng fkM 4H24?i2- 80 Well 8# 

the signal 8t 7.45 pp neliltln# from a,$$ group both deoreaee, while 8t 7.65 pp 

and 7.1 pm there appear now dletinot rlgnalr rel8ted to the C6H6 8nd 4E=CEf- 
groupr reepectltely. 

5e number of deoompond aoleauleo of dppe 8nd dppe*2ECl In moth8nol 8nd of 

dpm in a6H12 mdau-atod wlth argon or li20 depend non-llneary on dou 8nd oonoen- 

trrrtlon as lllustr8ted In Plg.2. 5e mdl8tlon deooopoeltlon jieldr of dppe and 

dppe*2EOl 8re ahown In Table I. 
Pra lnepeotlti of Table I, one le8rne th8t In argon e8turated aolutlonr the 

deoolpoeltlon yield la higher only in the o88e of dppe*2HOl. It m8y therefore 

be oonoluded th8t dppee2ECl IS deooaposed by 0;. In methanol rolutlonr, dppe 
re8ote with the l CE2OH xmdlcalr 88 lndia8tod by 8 little higher yield in the 
preeenoe of H20. In wolohexane, the dooaporltlon ylrld doee not dope& on the 

saturptlng &a# prrotlaaly. Consequently, in ojoloheruu dppe re8otr with H 8tome. 

In the oolld ph8ee, the number of deoompoeed dppe moleouler 10 8 lllur~ 

fanotion of the doee In the lnwdpted doee r8nge. 50 deoorpoalflon field Of 



Gamma radioiysis of IJ-bis(diplumylphosphine)c~ 

Table X. Deoompoaitioa yields of dppr and dppe~2IE1 in solution8 

_ ~--.~._.. _ _ 
oc-dp P wftb 20 

2+) solo&n aatuxated with Ar - @(-ipps$+) solution saturated 

A@2 - B(-dppe) eo3utfon satuxatd with ifI20 - O(-dppa) rrolution satunrtsd with ia_r 

dppe in the solid plume e~u&l8 1.69 moleaulea per 100 eV. 

The BSR aigaaI6 of irradiated dppe in solid phase is ahown in Plg.3, Fig.3 



112 J. 0. D.qpmwm 

Bg.3. ESR signal Of $30 K of dppe fmdiated in the eolfd phase by a does f0 My. 

indfostea that the imdiation of dppe reailts in a non-reealTed efgnal of g_ I 
- 2.059. This oip;plpl 10 va~irhing at 210 K and itr shape remalni~g tmchtmgd. 

Eloping in our mind8 an axial aymmet~'~ of the paramgaetl<r aentre Cg,_ I 2,059) 
anb baAd width we eat relak this SSR sfgnf~l to the anion-mdlaal Cdppe)-, Forma- 
tfan of similar AnIon-radio816 
observed by come OS author~.~~-~ 

the addition of e; to the phorpbi~ee wore 

Aacording to analyeie of the superfine strpotpM 
of the spootra and on the value of the g panaeter (g_ = 2.0023 ; Ag I 0.001) it 

ia awumsd that for the anion radloala (%P)- or cPh3P-0)’ the uAFt%ired eleatrons 

were delWAll6ed in the ontire aromatio rings CTi”I.15-16 On the otber hand oalou- 

lotions of the elerrtronio oharge distribution in CPh3pIO}- baaed on EUokel method, 
gave the follawin(l demity values of the unpsfred elsbtxon at the C -Ii, 
P atamr t SP I 0.21, $Be a O&S3 and 1, 

C4-H and 

= 0.064, 
& 

respeatfvely 13 . A good 
agreomet between the erp?rlrmtal and the laulated valuer was feund t sB-c2 - 

* LC - 0.076. 15 
that tie S, - 

Taking into aocount the g - parameter enieatrapy it is asaplned 
paramtur in (dppe)’ is higher than in cph3P-0). and the unpaired 

electron ia loaated on 3d orbital. Due to onieotropy we can find the dublet cap l 

I 0.87 mT)with non-equivalent intensfty in the ESR epectrum <Fig.3). Above 

mentioned a’ value is in good agreement with the literature data. l5 The approxi- 

mate value of the Sp - pazwneter CSp L 0.368) was determined from the a’ value 

ae well as from the Ha Cannel relation far $ f 1 %d aelfiuniA% that Gcp ia 

equal C$_E <thearetiael value far * _B ie ea. 2.36 mT).” 
the ~OWX yield of deco!npoeitioA ai dppe IA solutions saturated With argoA 

does not rule out the possibility of forrnatfon of dppe’ anions. The disappeareAc0 

Of dppe- llBy OCCUI: in a XWaCtiOA With c6$2 Or 0H30H; Without the deoampositiaA 
of dppe, Tbie oanolwfon eeemo to be ooAfirm8d by the higher decampoeitfoA Yield 

iA the eolid phAe8. 
Taking into coneideration the above, retit& the following mechanism of the 

radlalysie of dppe may be aeswned t 

(0) s w-b e;, s+, H, R 

Cl 1 [dppe&;l 2+ + 9; 3 cdppeH21+ 

c2 3 fdpFeE2f+ 
radiolyefs products 
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(3," dppe 
+HX$yZ-PL 

(3a) bp~eHp~+ + H + 2dppaH+ + 2H; 

(4) =PdHCH2-P: ----c =p-cH-CH-gr + H 

(4a) ,p 
H 
ii? 

-CA2CH2P< ---c C6H6 + l -CH2CH2-I?= 

n 
(5) dppb + e; 3 Oppe)' 

op 
0 

(6) (dppe)- -c radloly~~i~ produats (solid pha~~at) 

(68) (dppe)- + CajO$ (C6$2) 3 dpm + 4 l CgO (C6H,,) 

(6b) CH30 + CH30H --c CH30H + C%OH 2o 

(7) CH30H + e; --c CH30- + H 

(74 l?20 + 0; x N2 + OH + OH- 

(8) CR30H + H (OH) ---c CH20H + H2 (H,O) 

(9) C6H,2 + H --c C6H,, + Hz a 
(10) dppa + R - C 

'dH5 + R)p-CH2CH2-P: 21 

b ZP~HCH~-P< + R-H 

(iOn) [dppeH2]*+ + CH20H -.+ [dppeH]+ + CH20H; 

(11) R + R + R-R 

* - The farmatlan of alky radioals by thermal h drogaa atoms has been well 
known for a long time $2 and the addl$+096gf &drogen-atom~ to arom8tic 
rings has been absorred many authors 

The employment of the steady stat0 approximation to reaatlanr 1 and 7 lead to 
the relationtip I, uhlle the 68mo approxlMtion applied to reaotiona 5 and 9 and 

to reactions 10 and 11 leads to II eind III, reapratirely t 

1 
II L ' + k9p6H1d 

Gtapm) GH k3 cdpp@lGH 

The dependenar of l/AC and 

From Pig.4 (line 1)the valuer 

- me on the table 

l/G on l/C am ahown 

of G,, - 0.59 and 
I) 

detamlnod. From thou valuer rwulta k7/kl I 2.59*10-5. &mlng k7 - 1.5.104 
k, #a found equal 5.8*10* 1 mol-'s-'. It results 

' L+ - 4.23*10" from the line 2 in Pig.4. 

Asuuming 2k,, - 4.3*10g 1 mol -1 -1 27 I 

From llg.5 ')a - 1.1 and 

%<+ kiO = 1.16*107 1 mol-'a-'. 

- 1.59 fmd consequently k9/k3 = l.7*10-4. 



Fig.4. 

Ng. 5. 

3 

n#peudsnce of l/a0 on the recipxocal concentration 
and dppa (line 21 fa me%anol, 

Dspsndanoe of I/O on i&e reolprooal coacsntrntion of dppe in cycloherane 
Baturated with argon. 

A--N ks = 4.9*106 1 mol -$ a- ’ 
l mar’8 * 

From the above results one W&J eonalude that dppe shows htgb rsaativity toward8 

B atoms and a moderato rsaotlvlty towards (JH2OB. The dswmposltfon by solwstsd 
electrons is limited to protoartad dppe. 

From ths raaults of these etudier, we ara led to conclude that dppo as ligend 
does not reset with the slsotxons. Tha frradiation of the aomplex of MoCXV) titb 
dppe indicatrd that the Ligaad remainra uncWwged,2g~2g 

dppe CFluka) was purified by a rugwHmd extzuution with potrolewn the and 
crJ~tallisat,loo from methanol. For the purified dppe &253= I 1.65*,0$ dmg m01-~- 
om’ uaa found in cyclohaxana. 

d~p&B%.n WBLI obtained b dlssolting dppe In a 2 13 solution of XC1 at Lowered 
CempsratPre Cabout 220 0. 
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Methanol and ayolohexane of analytloal grade were used without further purlfl- 
oation. 

X20 
The solutions of dppe in methanol or oyclohexane were saturated with SyV Or 

for 15 mlnuteo and after that imdiated with a dore rate of 1.63*10 
011-3 r-1, using a oobalt eourae (Ieelledovatlel, USSR>. After imdiatlon, the o- 
latlone were diluted with the appr&priate eolvent to the concentration of 5*lp 
mol ch’3 and their abeorption was meaeured at 253 nm. 

The doee was meaeured with Frioke*s doelmeter and oorreoted for eleotron density 
OS methanol and o lohexane. 

saplples of rol I” d dppe put in glaes tubee whioh were rllled with argon after 
deaereation and eealed. Afterwarde, the sealed tubee wre lmdlated. 

The RSR epeotra were recorded with JROIEO JRS-W-3X speotrometer by uelng non- 
Signal epeotroeil oaplllaries. RMR rignalr were meaeured with BS-487C epectrome- 
ter. For the epeotrophotometric meaeuremente Beckman 5240 and Specord UV-VI9 
epectrophotometere were used. 
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