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The reaction of cyclic tertiary hydroperoxides with ferrous 

salts has been shown to produce alkoxy radicals. 
(1) 

In' the ab- 

sence of suitable hydrogen donors, cleavage reactions occur pre- 

dominantly,(*) as in equation 1. For secondary cyclic hydroper- 

oxides (equation 21, cleavage is not the major reaction path, 
(394) 

and even in the presence of excellent hydrogen donors, (41 large 

vH Fe++> 5’ > -> dimer (1) 

R = OH, alkyl 

0 OH 
II I 
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amounts of tte cyclic ketone result. It seemed possible that 

the cleavage reaction for cyclic secondary hydroperoxides might 

be more competitive’if the radical resulting from carbon-carbon 

bond breaking were an allylic one. Thus, for the hydroperoxfde I, 

reaction via 3a might compete successfully with the more usual - 

reaction path, 3b. 

. 

OOH 

>, 9 X1 p- Z+dimer (3a 
0 + . 

II c 
I 0 OH 

The hydroperoxide (I) was available from the liquid-phase 

(3b 

oxidation of cis,cis-I,$cyclooctadiene at ~o*c. -- - Separation of I 

(and its double bond isomer II) from the crude oxidate was ac- 

complished by extraction with 5:l petroleum ether-benzene solvent, 

in which I anC II were soluble, but polyperoxides were not. The 

OOH 

II 

hydroperoxide mixture could be converted to cyclooctanone (ident- 

ified as the semicarbazone, m.p. and mixed m.p. 169-170°) either 

by hydrogenat.:on to cyclooctanol and dichromate oxidation or de- 

hydration to a mixture of a,E-unsaturated ketones followed by 

hydrogenation. The assignment of structure I to the major component 

is described !n an accompanying paper. (5) 
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When a solution of the hydroperoxide mixture in 50% aqueous 

isopropanol was added to an aqueous suspension of ferrous sulfate 

heptahydrate, there was obtained an oil which contained an alde- 

hyde function as determined by IR and NMR. Evaporative distillation 

at 50” and .002 mm. removed ketone and alcohol ; the aldehyde 

portion (ca. 40% of the product)remained as a non-volatile residue. 

That the aldehyde was a,B-unsaturated was esta blished by IR, NF4R 

and W (Ama, 222mp; emaX 6,400, isooctane). Al though the a ldehyde 

could be hydrogenated and oxidized to saturated acid, little de- 

tailed structural information was obtained. 

The intermediate ally1 radical was trapped with cupric 

acetate which transferred an acetate ligand predominantly to the 

internal position. (6) A solution of I and II in acetic acid was 

added simultaneously with an aqueous solution of ferrous sulfate 

.iS to a we ll-stirred solution of cupric acetate in acetic acid. Th 

product also showed evidence of an o,p-unsaturated aldehyde, but 

in this instance, the aldehyde was distillable. Severa 1 fractio 

were obtained on distillation of 10.5 g. of product as shown in 

Table I. 

DS 

TABLE I 

Fraction No. b.p. at .3 mm. wt. (9.1 Structural Features 

1 31-50 3.26 Predominantly at&unsaturated 
ketones and alcohols 

2 50-63.5 .71 Some aldehyde and O-H functions 

3 63.5-80 3.57 a,S-Unsaturated aldehyde acetate 

4 Non-volatile 2.36 
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The NMR spectrum o,f fraction 3 revealed two aldehyde doublets 

at -0.37 and 0.55-f and a complex group of eleven peaks centered at 

ca. 3.2". Treatment of the mixture with iodine at room temperature - 

caused the disappearance of the low-field aldehyde doublet along 

with half of the peaks at 3.27. What remained could be accomodated 

nicely by the aldehyde-acetate 111 with trans stereochemistry about 

the double bond: Ii,, 0.557, doublet, Jao, = 7.5 cps; Ho, 3.9r, 

multiplet, Ja, = 7.5 cps, JdB = 15.5 cps (trans); Hg, 3.147, 

double triplet, J&B = 15.5 cps (trans), JB~ = 5.8 cps. (7) The 

remainder of the NMR spectrum showed a very complex multiplet at 

3.8-5.07 consisting of the three vinyl hydrogens and He, Hy at 

7.6~, H6 at 8.17 and the acetate-methyl singlet at 8.00~. Con- 

firmation of the vinyl group was obtained from the infrared 

spectrum of III which exhfbited strong bands at 98.5 cm.-1 and 

932 cm. 
-1 

, characteristic of the -Cti(OCOR)CH=CH2 grouping. (8) 

This shift of the low-frequency vinyl absorption from 910 cm,-1 

to 932 cm.-' requires a polar group (the acetate function) on the 

carbon atom adjacent to the double bond. (81 

0 e 
I & II -> H&H=CH-CH,CH2CHCH=CH2 

Hz f;’ 
-----+2 H-C-(CH,)4yHCH2CH3 

a a B y 6 hc OAC 

III ,/" IV 

/ c 

(1) LiAlH4 

(2) AcCl 

AcO(CH+HCH&H3 

OAC 

v 

> HO(CHtgCHCHzCli3 
AcCl 

6H RY. 
>v 

(4) 

(5) 
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The aldehyde responsible for the low-field aldehyde doublet, 

the minor constituent of the aldehyde mixture, is undoubtedly 

cis-III: - Ha, 0.3, doublet, J,, = 7.8 cps; Ho, 4.17, multiplet, 

Jao = 7.8 cps, Jo8 = 11.2 cps (z); He, 3.47, double triplet, 

Ja8 = 11.2 cps, JBY = 8.0 cps. The remainder of the spectrum is 

similar to trans-III. Hydrogenation of either cis- or trans-III - 

in ethyl acetate solution with palladium-on-carbon catalyst gave 

the same aldehyde, IV. The position of the acetate function 

could be assigned rigorously to C6 of IV by the well-resolved 

pattern of the methyl triplet in the NMR spectrum. (9) ‘Reduction 

of IV with lithium aluminum hydride followed by acetylation gave 

1,6-diacetoxyoctane (V), identical in infrared spectrum and GPC 

retention time with material prepared by reductive ozonolysis (10) 

of I-ethylcyclohexene. These reactions are outlined in equations 

4 and 5. 

Formation of III via equation 3a should give the cis isomer - 

exclusively. In fact, if the reaction is conducted in a 

acidic medium such as aqueous acetonitrile or isopropano 

cis isomer is formed predominantly. Also, the dimeric a - 

formed in the absence of cupric salts is exclusively cis - 

non- 

, the 

dehyde 

H at 

0.17, J 
UP 

= 11 cps. It is probable, therefore, that in the 

reaction in acetic acid solvent, the unstable cis isomer is formed - 

initially and slowly rearranges to the trans product. 
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