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Sinai photoohromlo proportion of 4,4'~oetrrido-l,i!'-~til- 

ban. dlalphonio'aoid (I) and ita Hlto w.ra obrorrod by Hsllioon 

and Stobbo (1) In 1912 only a fw lnromti~tlonm ~BVO born dorotod 

to pomsiblo rxplauation# of thlo phonomonon (2,3). Prop thorno pa- 

porr tha following faotm ara known. 

a. 

b. 

0. 

I (Sodim malt: Ia) 

I, it8 alkali and earth alkali l rlta arm photootiomlo in the 

nolid atrta. The light-induood oolourlng la not obamrvod in 

raouo, a hydrogen or oarbondloxlda atmo8phorr. Air, l mpooially 

oxygmn, in neoeaury for the rppamnoo of a rod oolour, which 

Ia l nhanoad In the proaonoo of moisture. A rod #ample lomom 

colour in the dark or upon heating (1). 

The oolourlng of tha aubatanoa ia D roaotion of l ooond ardor in 

the atilbone drrivatiro; the bleaching follows firat ardor klno- 

tioe (2). 

When a auaponmfon of I In oolophonlum lm l xpoaod to light for a 

long tlma the oompound loroe ita photoohromlo proporti)a. A non- 

photoohrorlo modifioation oan bo l oparrtod from the nain (3). 

Stobbo auppoaed th&t . ohemloal tranaforution to an l poxido, an 
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8mlnoxido or 8 poroxldo ri&t bo responmible for the ooloxwing. 

k would like to auggr8t the fomtlon of h oh8r@-tr8nmf.r 

oomplex of I in an oxcited etato 8nd oxygen 81 a battar l xpl8n8- 

tion for this tmio811y topoohrmiorl (4), phenomenon. Thir propo- 

nition ir, rupportod by the following obrmrv8tlona. 

1. The IR spootra of 18 md itm oolourod form (KRr-diakr) 8ra idon- 

tlool. However; when the KBr-dirk of 18 ia irradi8tod some new 

bandr in the BOO-650 om" region appear, rhioh do not dia8ppoar 

8ftor kooping the aamp in the drrk. A rimil8rly modified 

apeotrum ir found with KBr-diska of I 8nd 18, previouclly heated 

to 8bout 140'. Theae oh8ngea In the IR ~protruu may be doe- 

oribrd to a ohanga of oryst81 struotura (5). They 8ro alao 

found In the non-photoohromio modifio8flon of I8, uhioh ir 

obtoinod by hosting 8 mluponsion in p8r8ffin oil at 180'. 

Dobye-Soherror dl8gr8m8 of the two oryatrllino modificrtions 

8ro dlfforent. Crystallization of the non-photoohromio form from 

rator gives the photoohromio one rgain. 

2. UV spectra ofsquooua rolutions of Ia and its oolourod form 

8re idontioal. Honover, apootra trrood from KBr diakm diffrr 

slightly. In the latter oaae the speotrum of the red compound 

showa 8 broadoned absorption bond with on inflrxion of low in- 

tensity at 450 nm. Similar inflexiona at the long-wavolongth 

side of the firat absorption band have beon found for m8ny 

compound8 in the presence of oxygen (6) and have been doaoribed 

to ohorge-transfer complexes by Mulliken (7). 

3. Aa the photochromic behaviour of I and its salts ia ole8rly de- 

pendent on 8 speoial arrangement of molaculee in the oryatal, a 

salt with rather bulky cations (tetra butylrmmonium) ~8s invea- 

tigated. The oompound (mp: 310') ahow a rimil8r rod oolourlng 

after irradiation in the preaenoe of oxygen, but tha phenomenon 

appears to be irreversible. The oolour doe8 not fade in the 

dark. 

4. At 8 low temporaturo (-80' C) I shows 8180 photoohromio beh8- 

viour in glycerol solution. Only nerk oolouring is observed uu- 

der three oiroumatsnoem, possibly booawe of the lor oxygen 

oonoentration. 
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5. Rod ooloured produotr (A_ I 450 1110, lnfloxion),as formod in 
the presenoe of oxygen, are also obtained by treatment of Ia 

with bromine, iodine (vapour) or nitrogenoxide, even without 

irradiation. In these oases no other explanation than the for- 

mation of oharge-transfer oomplexee seems to be possible. 

The red compound, obtained with bromine, turns pale upon 

heating leaving a bromine-free oolourless powder. It shore no 

photochromic behaviour and does not turn red with any of the 

above mentioned vapours. Eryatallization from water gives again 

the photochromic modifioation. 

6. The red produots obtained by treatment with oxygen and lrradla- 

tion, bromine or nitrogenoxide are parwgnetio a8 shown by 

their ESR speotra (in all oases g - oa 2). When the l amplo hol- 

der is evacuated the ESR signal diminishes strongly. The rever- 

sibility points to an equilibrium between Ia and oxygen on one 

side and the red produot on the other, and seems to l xolude the 

formation of an organic free radical due to oxidation by oxygen. 

7. Compound Ia acts as a sensitizer in the phofoohemioal oxidation 

of dimethylsulfoxide (DMSO) (6). The amount of dimethylsulfon, 

whioh is formed by bubbling oxygen through W-irradiated MS0 

inoreases five or six fold after addition of small amounts 

(0.1%) of Is under otherwise identical reaction oiroumstanoes. 

8. From a hot saturated solution of Ia in oxygen-free water the 

oompound crystallizes In a colourless form, even when the so- 

lution is irradiated during cooling. By addition of a drop of 

hydrogen peroxide to the cooling solution the preoipitate turns 

red after some time. The red oolour is formed faster if also a 

mineral acid has been added. 

From these facts it may be concluded that I and its salts both 

in the solid state and in solution easily interaot with oxygen 

under the influenoe of light. In the solid .state red-ooloured pro- 

ducts are obtained with properties oorresponding to those of oom- 

pounds formed by treatment of Is with bromine or nitrogenoxide. In 

the latter oaees the oolowd compounds should be charge-transfer 

oomplexes. A similar struoture appears to be valid for the red 

products obtained from the light induced interaotlon of I or Ia 
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and oygon. Aoid induood aoo.Ptor pro~wtio~ of oxygen hava bun 

obmnod boforo (9). 

The photoobromlo bohaviour of I and Ia in tha ~rooonoo of 

oxygen 1s oonnaotod rlth a l ~ooial or~~tillinrmodifloation. It ir 

attra&iva to rupppow that oypn roleouloo are inrertod botrron 

two molooulr8 of the donor compound, rhioh ir In l ooordanoe with 

fho l moond ardor kinotiom found bj Padoa (2). 
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