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Summary. Tristannanes used as photochemical precursors for the synthesis of organic compounds 

react via triplet states followed by homolytic C-Sn and Sn-Sn bond scission. 

Tristannanes R3Sn-SnR$-SnR3 (R,R' = alkyl) have been used for photochemical stannylenoid re- 

actions, e.g. the formation of 2-stanna-1,3-dioxolanes from aldehydes2. Triplet states of 

the trlstannanes and free radicals R3Sn' have been proposed as intermediates. Since the 

photochemical behaviour of tristannanes has not yet been described, it will be investigated 

here using ESR spectroscopy and "gSn-CIDNP3-5 for two tristannanes (R = Me, R' = Me, Et). 

During UV irradiation ethyl radicals are observed with RV = Et indicating a C-Sn bond 

scission besides the Sn-Sn bond cleavage giving Me3Sn' radicals (ESR, n-pentane, 193 K) 

-c Me3Sn* + l hR+ble3 

Me,Sn-Sd+SnMe, hv 
lMe+3nl$‘Sn* + R’ 

Before and after 5 min. irradiation only the normal "'Sn NMR signals of the starting mate- 

rials are recorded at room temperature as indicated in Fig.1 by the bars. During the reac- 

tion, however, "'Sn-CIDNP appears (see Table I and Fig.1.). All evidence points to the 

following reaction scheme (tin atoms showing CIDNP are underlined). 
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Table 1. "'Sn-CIDNP during irradlatlon of tristannanes MegSn-SnR$-SnMeS (R' = Me, Et) in 

benzene-d6 (0.2 mol/l) without and with EtBr (1 mol/l) Chemical shifts with Me4Sn 

as standard. 

Assgnment 

Me$o-Sn&-&MeJ 

Me$n-&f$-SnMeJ 

Me3W 

Me3Sn-SnMe3 

Me3&-!kRj 

Me3Sn-%K3 

bJte&-Srtf$b 

(Me3Sn-W& 

Me~-SnR2 Br PI 

Me3aEt 

Me&-Wt 

Me3Sn-&&Et 

Chemtcal shift 

K=Me 

- 983 

- 2599 

00 

- 109x) 

- 1090 

- 1090 

- 968 

- 2L86 

- 656 

l 53 

- 1078 

- 921 

R' = Et 

- 991 

- 1991 

+ 47 
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Fig. 1. "'Sn-CIDNP during irradiation of Me& in benzene-d6. Scan time* 5 m. The signals 

at 6 = - 46.0, - 57.4, and - 86.0 are ll'rllgSn satellites. 
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These CIDNP effects are built up in radical pairs formed by splitting of the tristannanes 

from triplet states (T) or by encounters of independently generated free radicals (F). It 

has to be assumed that a ("'Sn, a) and a (llgSn, g) both are negative'. To establish the T 

mode decomposition of the tristannanes, in additional experiments EtBr was added to the 

solutions which is known as an efficient scavenger for stannyl radicals (see Table I and 

Fig.2). The CIDNP effects built up by diffusing radicals, reactions 2 - 5, are suppressed, 

while the tristannaneg polarisations still appear thus proving their triplet state origin, 

reaction 1 . Also, the formation of Me6Sn2 is completely suppressed (GC) excluding the 

alternative formation of free stannylenes which had to be discussed previously 

The A effects additionally observed are caused by cage substitution reactions 

The emission signals at 6 q - 65.6 and - 69.0 presumably are due to bromotin compounds. 

MeZE t Sn-SnMe3 33.453 MHz 

Me3SnEt 

I 

h 
Mc3Sn-SnMc2-SnMc3 

I 

J[PPm] 
l ’ 

Fig. 2 "'Sn-CIDNP during irradiation of Me& in benzene-d6 with EtBr. Scan time* 5 m. 

For reference, Me,+Sn was added. 



The enhancement factor of the "'Sn signal at 6 = - 98.3 in Me8Sn3 is found to be 5 900 

(Tl = 1.5 s, no nuclear Overhauser effect). Kapteln's treatment combined with den Hollander's 

"perturbed S-T evolutionw7 
0 

gives a value of 7 100 for the radical pair q"Sn.' (R with- 

out magnetic nuclei,a( "'Sn = - 161.1 mT)8) showing that triplet state Me8Sn3 is at least the 

predominant "'Sn-CIDNP precursor. The dissociation fromexcitedslnglet states, however, 

cannot be excluded as a minor pathway by CIDNP experiments. 

During irradiation of the tristannanes with aldehydes, the H-CIDNP effects usually observed 

during photoreactions of aldehydes are suppressed. In contrast to this, the "'Sn-CIDNP 

effects can still be observed in the tristannanes. It is concluded that the reaction of 

aldehydes with tristannanes* occurs via excited states of the tristannanes. 
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