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The interaction of t-butoxyl radicals with glycidol, or-, /3-, and y-methylglycidol, 
and their 0-tributyltin derivatives (A, M = H or Bu,Sn) have been studied by 
ESR spectroscopy. 
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The radicals B and C are formed successively. In C, the tributyltin group, or 
the hydrogen atom, then undergoes an intramolecular 1,5- rearrangement from 
enoxyl oxygen to alkoxyl oxygen, and the spectra of the ekoxyl radicals D 
are observed. 

Introduction 

We recently reported btiefly the results of an ESR study of the reaction of 
t-butoxyl radicals with glycidol (I) [I]. 
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.The (P-, &,-and y-methyl glycidols (III) were prepared by epcxidation of the 
corresponding methyIally1 alcohols with cumene hydroperoxide in the presence 
of vanadium pentoxide; and were converted into the 0-tributyltin derivatives 
I .by Aze&opic dehydration in the presence-of bis(tributyltin) oxide. 

RCH=CRCHR. 

AH 

phCr&20~0~ RiIH-CRCHR 

v2°5 

~. \ , A, =“3Sn’20_ .RyyHRL;B,3 c2j 

0 0 

R3 = H3 or 

i?* =. H2 ,l% .= Me Ku1 (Ip) 

.Dit-butyl peroxide was then photolysed in the presence of the glycidols and 
their tributyltm derivatives m cyclopropane solution, and the radicals which 
were formed were monitored -by ESR.spectroscopy. The results are summarised 
in Table 1. Some reiated radicals derived from the corresponding cyclopropyl 
carbmols are included-for comparison &~footiotes. 

._ -AIjl+ from the doublet in the spectrum-from glycidol referred to above, all the 
react$nt$ showed the spectrum -of a single radical species.’ The consistent high 
g-values (ca. 2.0645) are characteristic of enoxyl radicals, and the low -doublet 
couplings (cai’18 G) of the structure a-CR=O. The splitting patterns con- 
.form.with those’ predicted for the radicals H6CHRhtCR=b or Bu3SnOCHRdkCR= 
-6, derived from_ the reactants III-or IV respectively, and the identityof the -~. 
radical HOCl&CHCH=O was established by preparing it from an independent route 
[ 11 We eonclude~_that the methylglycidols undergo the- sanie type of -ringiopen- 
ing and hydrogen-transfer as glycidol itself (cf. eq. 1);.and that the tributyltin ’ 
compounds take. part in a similar rcaction.which involves the intramolecular 
l,5+ransfer of the tributylstarinyi group. from enoxyl oxygen- ? to-alkoxyoxygen 

_- : 
/ 

*~O-Staiinyl~ol~tes.inmetrJ1~~opiceq~~h~~iththeirCst~ylisom~rs.canbeprepacedinter 

'_+%a fromtk~eaction &enolacetates witbtinalko&des [33_Noinvestigation_oftheirhomoIytic 

reac?vity appeKsto,~avepeenreported. .Y’ 
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(Lg. q. ~k).--&th e oth.er:hand, .oqly hydrogen’and not the tributylstannyl group. 
can be transfer&l f&m:enoxyl oxygen to carbonm the corresponding.ring- 
opening reactions of cytilopropylcarbinols and.their tributyltin derivatives [4]. 

The hyperfine coupling constants of the P-CH2 group in the radicals HOCH2- 
&CR=0 .and Bu$nOCH&HCR=O are larger than those in the corresponding 
radicals CH&H&HCR=O derived from the cyclopropylcarbinols (see footnotes 
to Table l), implying that the hydroxy and stannyloxy groups have a larger 
tendency than the methyl group to lie in the modal plane of the p-orbital contain- 
ing the unpaired electron. The pair of radicals HOCH(CH3)CHCH=0 and Bu&lnOCH- 
(CH,)CHCH=O were exceptional in that whereas both showed a small value of 
a(m), that for the stannyloxy-substituted radical was much the smaller. This is 
reasonable as the bulky methyl and tributylstannyloxy substituents on the 
&carbon atom would ~tend to be oriented in the gauche positions away from the 
CHO group, causing the hydrogen on the &carbon to lie in a time-averaged posi- 
tion near the nodal plane of the p-orbital containing the unpaired electron as 
in V. A similar situation exists in the radical Me,CHdHMe=O (Table 1, footnote 

C)- 

The ESR spectra show that ring-opening by cleavage of the C-C rather than 
the C-O bond is not a significant reaction even when the y-carbon carries a 
methyl group and C-C cleavage would give a secondary alkyl radical. On the 
other hand they cannot exclude the possibility that some ring opening might 
occur through the conformer VI to give the frans-enolate (VII, M = H or Bu,Sn) 
which presumably could not undergo a 1,5-rearrangement. This may be relevant 
to the unidentified doublet which was observed with glycidol itself. We hope to 
return to the identity of this doublet in a subsequent publication. 

Experimental 

Samples for ESR spectroscopy were sealed in cyclopropane solvent in Suprasil 
silica tubes. Spectra were recorded on a Varian E4 instrument fitted with a 
high pressure mercury discharge lamp for photolysis wi+&.in the cavity [1,4] 
and with provision for the accurate measurement of the magnetic field and 
microwave frequency. 
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Preparation of glycidols 
Glycidol was a commercial sample (Emanuel) and was distilled before use. 
The methylglycidols were prepared by epoxidation of the appropriate (Y-, p-, 

or r-methylallyl alcohol (Aldrich) using cumene hydroperoxide in the presence 
of vanadium pentoxide as catalyst [ 51. The following procedure is typical. 

A mixture of 2-methylallyl alcohol (15.0 g, 0.21 mol), cumene hydroperoxide 
(15.8 g, 0.12 mol), and vanadium pentoxide (0.18 g, 0.01 mol) was heated at 
6O”C, under reflux, for 7 h. The catalyst was filtered off, the crude P-methyl- 
glycidol was isolated by distillation, then carefully redistilled to remove residual 
cumyl alcohol_ Yields were usuaIly about 30% (based on hydroperoxide). List 
and Kuhnen [5] report 78-80%. 

The characteristics of the products were as follows: 2-( l-Hydroxyethyl)- 
oxiran, b-p. 70°C at 28 mmHg, r (in Ccl,) 6.0-6.6 (m, CBOH), 6.93 (b, OH), 
7.0-7.4 (m, ring CH,CH), 8.80 (d, CHJ J 7 Hz); 2-Hydroxymethyl-2-methyl- 
oxiran, b-p. 89°C at 28 mmHg, T (in CCL) 6.44 (b, OH), 6.44 (s, CII,OH), 7.21 
(d, ring CEAHB), 7.47 (d, ring CHAHB, J(HAHB) 5 Hz), 8.70 (s, CH,); 2-Hydroxy- 
methyl-3-m&thyloxiran, b-p. 75°C at 28 mmHg, T (in CC14) 6.10 (b, OH), 6.37 
(b, CHz) 6.90-7.35 (m, ring CHCH), 8.72 (d, CH3 J 5 Hz). The oxiran probably 
has the trans-structure, as the IR spectrum of the y-methylallyl alcohol corre- 
sponded with that of the trans-compound [6] and the oxidation probably involves 
&-addition [7]_ 

Preparation of 0-trialkylfin derivatives 
The 0-trialkyltin derivatives of the glycidols were prepared by azeotropic 

dehydration of a mixture of the glycidol and bis(tributyltin) oxide using a Dean 
and Stark water separator, following a general procedure [S]. The pr0duct.s 
showed the following properties. 

2-(Tributylstannyloxymethyl)oxiran, b-p. 120°C at 0.2 mmHg, r (in CCL) . 
6.06 (m, CHACBBHCOSn), 6.43 (m, CHACHB@OSn, J(HAHB) 3 Hz, J(HAHC) 
4 Hz, J(HBHc) 12 Hz), 6.98-7.23 (m, ring CH), 7.34-7.56 (m, ring CH2), 
8.20-9.40 (b, Bu,Sn). Analysis: Found: C, 50.0; H, 8.99. C,,H,,O$n calcd.: 
C, 49.6; H, 8.88%. 

2-(1-Trlbutylstannyloxyethyl)oxiran, b-p. 85OC at 0.05 mmHg, r (in CClq), 
6.00-6.37 (CaOSn), 7.1-7.69 (m, ring CH,CH), 8.2-9.24 (b, Bu$n), 8.90 
(d, Cl%, J 7 Hz). Found: C, 50.9; H, 9.07. C’L6H3502Sn requires C, 51.0; H, 
9.08%. 

2-(Tributylstannyloxymethyl)-2-methyloxiran, b-p. 95°C at 0.05 mmHg, 
7 (in CCL) 6.36 (s, CH,OSn), 7.33 (d, ring CHAHB), 7.60 (d, ring CHABB, J 

6 Hz), 8.16-9.28 (b, Bu,Sn); 9.75 (s, CH& Analysis: Found: C, 51.2; H, 9.06. 
C16H3402Sn calcd.: C, 51.0; H, 9.08%. 

2-(Tributylstannyloxymethyl)-3-methyloxiran, b-p. 104°C at 0.05 mmHg. 
T (in CCL+) 6.13 (d, CHAsBHCOSn, J(HAHB) 4 Hz), 6.40 (d, CHACHBHCOSn, 
J(HAHC) 5 Hz, J(HBHc) 12 Hz), 7.0-7.5 (m, ring, CHCH), 8.75 (d, CH3 J 5 Hz), 
8.20-9.50 (b, Bu,Sn). Analysis: Found: C, 50.1; H, 9.00. C16H3102Sn calcd.: 
C, 51.0; H, 9.08%). 
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