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Hypoiodite Reaction: Mechanism of the Reaction of Mercury(n) Oxide—

lodine with Olefins

By Craig P. Forbes, André Goosen," and Hugh A. H. Laue, Organic Research Laboratory, University of Port

Elizabeth, Port Elizabeth, South Africa

Evidence is presented that the reaction of mercury(ll) oxide—iodine with olefins in aprotic solvents proceeds
through ‘iodine oxide.” From a study of the products, which include rearranged carbonyl compounds, viny!
iodides, and 2,2'-di-iodo-ethers, and from an investigation of the reactions of epoxides and iodohydrins with
mercury (1) oxide—iodine, it is concluded that ‘ iodine oxide " addition occurs by a regiospecific ionic mechanism
initiated by attack on the double bond by positive iodine.

THE use of mercury(11) oxide—iodine 15 as a positive
iodine source is well established. We have previously
reported its reaction with olefins ® to give rearranged
carbonyl compounds, vinyl iodides, and 2,2’-di-iodo-
ethers, which we rationalised on the basis of an electro-

1 T. L. Loo, J. Amer. Chem. Soc., 1952, 74, 4717; S. J. Cristol
and W. C. Firth, J. Org. Chem., 1961, 28, 280; S. J. Cristol, L. K.
Gaston and T. Tiedeman, ibid., 1964, 29, 1279; H. J. Suginome
and K. Kato, Tetrahedron Letters, 1973, 4139; A. A. Petrov, J.
Gen. Chem. (U.S.S.R.), 1940, 10, 819 (Chem. Abs., 1941, 85, 2112);
Z. N. Kolyaskina, Zhur. org. Khim., 1969, 5, 1908.

2 M. Akhtar and D. H. R. Barton, J. Amer. Chem. Soc., 1964,
86, 1528.

3 A. Goosen and H. A. H. Laue, J. Chem. Soc. (B), 1969, 995.

t A.C.Cope, M. A. McKervey, and N. M. Weinshenker, J. Org.
Chem., 1969, 34, 2229.

philic addition reaction of iodine oxide (I,0). Electro-
philic addition of iodine to olefins has also been shown to
occur with other iodine derivatives (INO,, INO,, INCO,
IN;, and IOMe) 78 as well as in the Woodward-Prevost

5 C. Ganter, K. Wicker, W. Zwahlen, and K. Schaffner-Sabba,

Helyv. Chim. Acta, 1970, 53, 1618.

8 C. P. Forbes, A. Goosen, and H. A. H. Laue, J. S. African

Chem. Inst., 1972, 25, 144.

7 A. Hassner, J. E. Kropp, and G. J. Kent, J. Org. Chem.,

1969, 84, 2628; W. A. Szarek, D. G. Lance, and R. L. Beach,
Carbohydvate Res., 1970, 13, 756; U. E. Diner and J. W. Lowan,
Canad. J. Chem., 1971, 49, 403; C. G. Gebelein, Chem. and Ind.,
1970, 57; G. L'abbe and A. Hassner, J. Org. Chem., 1971, 86,
258; Z. N. Kolyaskina, Zhur. org. Khim., 1969, 5, 1908; J. C.
Hinshaw, Tetrahedron Letters, 1972, 3567.

8 A. Hassner, R. P. Hoblitt, C. Heathcock, J. E. Kropp, and

M. Lorber, J. Amer. Chem. Soc., 1970, 92, 1326.
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and related reactions.®? This paper presents evidence
that the reaction of mercury(11) oxide-iodine with
olefins proceeds by an ionic mechanism and that ‘ jodine
oxide ’ is an intermediate.

The existence of iodine oxide as a reactive inter-
mediate has been suggested,'®%! but there is no direct
evidence for this although derivatives have been pre-
pared.’> The stability and reactivity of the mercury(ir)
oxide-iodine reagent have been investigated and the
best conditions for its utilisation in diol cleavage have
been formulated.’! In view of the established inter-
mediacy of mercury complexes!® in reactions which
involve mercury(t1) salts, mercury(11) oxide and iodine
were mixed in chloroform, the mixture was filtered, and
the reactivity of the filtrate, tested with 1,2-diphenyl-
ethane-1,2-diol, was compared with its mercury content.
The experiment showed that the filtered solution was
more active than would be expected of a mercury
complex which would have to contain two positive
iodine atoms. From a solubility study it was shown
that at least half the mercury present could be accounted
for by the solubility of mercury(11) oxide in chloroform.
Furthermore no marked shift of the olefinic proton
resonances of styrene in carbon tetrachloride was
observed when it was treated with either mercury(1r)
oxide or mercury(11) iodide for 6 h. In view of these
results we suggest that the reactive species is jodine
oxide.

The products obtained from the reaction of olefins
with mercury(11) oxide-iodine have been explained on
the basis of regiospecific electrophilic addition of iodine
oxide ¢ with subsequent reaction to form iodoalkenes (1I)
of di-iodo-ethers (V), or rearrangement to ketones (IV).
In order to establish that the rearranged products were
obtained by a pinacol-type rearrangement from the
adduct (III), the relative migratory aptitudes of the
1,1-diphenylethylenes (Ia and b) were investigated.
The reactions of these olefins gave the rearranged
ketones (IVa) and (IVDb) as 100 and 909, of the total
rearranged products isolated, respectively. These results
indicate relative migratory aptitudes in qualitative
agreement with those found for pinacols 14 and different
from the values determined ¥® for 1,2-shifts to a radical
centre. Furthermore if the reaction of 1,0 is initiated
by the hypoiodite radical (OI), phenylacetophenone
(IV; R!= R%2=Ph) could only have arisen from
1,1-diphenylethylene (I; R! = R2% = Ph) via an epoxide
intermediate (VI; R! = R2?= Ph). Since, however,
benzophenone was the major product from the reaction
of mercury(i1) oxide-iodine with 1,1-diphenylethylene
oxide (VI; R! = R2? = Ph) and was produced in low

? R. B. Woodward and F. V. Brutcher, J. Amer. Chem. Soc.,
1958, 80, 209; S. Winstein and R. E. Buckles, ibid., 1942, 64,
2780 and 2787; S. Winstein and R. M. Roberts, ibid., 1953, 75,
2297; P. S. Ellington, D. G. Hey, and G. D. Meakins, J. Ckem.
Soc. (C), 1966, 1327; R. O. C. Norman and C. B. Thomas, ].
Chem. Soc. (B), 1967, 604; L. Dovinola, M. Adinolfi, and L.
Mangoni, Gazzetta, 1970, 100, 483; D. H. R. Barton, J. P. Poyser,
P. G. Sammes, M. B. Hursthouse, and S. Neidle, Chem. Comm.,

1971, 715.
10 M. Akhtar and S. Marsh, J. Ckem. Soc. (C), 1966, 937.
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yield (6%) in the reaction of mercury(1r) oxide-iodine
with 1,1-diphenylethylene, the rearranged products
must be formed from the iodo-hypoiodite adduct (LII;
R! = R? = Ph).

Further evidence that the rearranged products were
derived from iodo-hypoiodites was obtained from a
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study of the reaction of iodohydrins with mercury(11)

oxide-iodine. Since alcohols rapidly form hypoicdites
with an excess of this reagent,® the formation of the

Yields of rearrangement products (IV) from olefins and

iodohydrins

Yield of Yield of

Olefin (Ivys og Iodohydrin (IV) 9%
Cyclohexene 30 2-Iodocyclohexanol 37
Octadec-1-ene 39-0 1-Jodo-octadecan-2-01  20-0
Pent-1-ene 3-6 1-Iodopentan-2-ol 19-0
Styrene 86 2-Todo-1-phenylethanol 75-0
1,1-Diphenylethylene  45-0 2-Iodo-1,1-diphenyl-2- 2:0

ethanol

same rearranged products from iodohydrins and from the
corresponding alkenes (see Table) further supports the

11 C. P. Forbes, A. Goosen, and H. A. H. Laue, J. S. African
Chem. Inst., 1972, 25, 328.

12 N. N. Sidgwick, ‘ Chemical Elements and their Compounds,’
vol. 11, Oxford University Press, 1950, p. 1210; D. D. Tanner and
G. C. Gidley, J. Amer. Chem. Soc., 1968, 90, 808.

13 R. D. Bach and R. F. Richter, Tetrakedvon Letters, 1973,
4099; W. L. Waters, T. G. Traylor, and A. Factor, J. Org. Chem.,
1973, 88, 2306; H. K. Hall, J. P. Schaefer, and R. J. Spanggord,
ibid., 1972, 37, 3069.

4 W. E. Bachmann and F. H. Moser, J. Amer. Chem. Soc.,
1932, 54, 1124.

15 C. Riichardt and R. Hecht, Chem. Ber., 1965, 98, 2471.
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regiospecific, ionic addition pathway. As expected,
enhanced yields of rearranged products were obtained
from the iodohydrins. In addition the rearrangement
product phenylacetophenone (IV; R! = R? = Ph) was
obtained by the reaction of 2-iodo-1,1-diphenylethanol
with t-butyl hypochlorite-iodine. Thus, in this case at
least, the presence of mercury species was not necessary
for heterolysis of the C-I bond in the rearrangement
process. It is conceivable that the rearrangement
occurs by a concerted mechanism which is facilitated by
the polarity of the O-1 bond.

In view of a report of the rearrangements of allyl
alcohols 18 with positive halogenating agents, the re-
action of cyclohex-1-enyl(diphenyl)methanol (VII) with
mercury(1i1) oxide-iodine was investigated. The pro-
duct, 2-iodo-1-phenylcyclohexyl phenyl ketone (VIII),
is in accord with the rearrangement rationalised in terms
of an ionic addition of positive halogen to the olefin,
followed by a 1,2-shift of the phenyl group with subse-
quent loss of a proton.

I

g i
PhyC —@ ——> Ph—C
Ph

{y11) (VI0)

Reactions which can proceed by either a free radical
or an ionic mechanism can be forced to go predominantly
by one pathway if reaction conditions favouring that
pathway are chosen.t” Although no information is
available on the properties of the hypoiodite radical (I0)
it would be expected to be more electrophilic than the
iodine atom on the basis of the electronegativities of
oxygen and iodine. Further it has been established
that peroxy-radicals, which would be expected to be less
electronegative than the hypoiodite radical, abstract
hydrogen atoms from the «-methylene group of the
“alcohol ’ part of an ester in preference to hydrogen
atoms o to the carbonyl group.'® Hence, if iodine oxide
added to the double bond via a free radical mechanism,
it would be expected that the reaction would be initiated
by the hypoiodite radical to form the most stable inter-
mediate radical, which would be trapped by the iodine
present in the reaction mixture to produce 2-iodo-2,2-
diphenylethyl hypoiodite. Treatment of 1,1-diphenyl-
ethylene with mercury(11) oxide—iodine gave products in
essentially the same relative yields when the reaction
was carried out either by irradiation in dry carbon
tetrachloride in a nitrogen atmosphere or by shaking in
the dark in the absence of nitrogen. This result is not
unexpected since iodine is a radical trap and its presence,

18 V., R. Kartashov, E. N. Krom, and I. V. Bodrikov, Zhur.
org. Khim., 1970, 6, 1208.

17 A. Hassner and J. S. Teeter, J. Org. Chem., 1971, 36, 2176;
F. A. Daniher and P. E. Butler, ibzd., 1968, 83, 4336; T. Ohashi,
M. Sugie, M. Okahara, and S. Komori, Tetrahkedron, 1969, 25,
5349; V. L. Heasley, C. L. Frye, G. E. Heasley, K. A. Martin,
D. A. Redfield, and P. S. Wilday, Tetrahedron Letters, 1970, 15673.

18 C. Rickhardt, Angew. Chem. Internat. Edn., 1970, 9, 830.

19 B. B. Jarvis, J. Org. Chem., 1968, 38, 4075.
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in excess, in the reaction solution would inhibit any
radical reactions by trapping the hypoiodite radical
before it was able to react with the alkene.

Addition reactions of 9,10-dihydro-9,10-ethenoanthra-
cene (IX) have been reported,?1%20 and whereas only one
example of rearrangement in a free radical reaction has
been described,?! electrophilic ionic addition results in
rearrangement of the bicyclo[2.2.2] system to the [3.2.1]

{IX) (X)
system. The major product from the reaction of com-
pound (IX) with mercury(n1) oxide-iodine was 10,11-
dihydro-syn-12-iodo-5,10-methano-5H-dibenzo(a,4]-
cyclohepten-exo-11-ol (X), in keeping with electrophilic
addition of iodine oxide with subsequent hydrolysis of
the hypoiodite to the alcohol during work-up.

Evidence for frans-addition of iodine oxide to cholest-
2-ene was obtained by examination of the n.m.r. spectrum
of the resulting bis(iodocholestanyl) ether. Even al-
though the structure has not been fully elucidated it is
clear that the di-iodo-ether is formed by frans-addition
since both the low-field n.m.r. signals have half-band
widths of 6 Hz, in keeping with those reported 22 for the
trans-adducts of unsaturated steroids. However, the
n.m.r. spectrum of bis-2-iodocyclohexyl ether, obtained
from the reaction of cyclohexene with mercury(11) oxide-
iodine, was inconclusive. The half-band widths of the
low-field protons were 15 and 25 Hz. This is most
likely due to conformational mobility of this product.

Further evidence for nucleophilic attack by oxygen
on the intermediate iodonium ion was the isolation of
2-ethoxy-2,2-diphenylethyl iodide when 1,1-diphenyl-
ethylene in chloroform was treated with mercury(1)
oxide—iodine in the presence of ethanol.

In view of the possibility of the iodo-hypoiodite
undergoing elimination of iodine to form epoxides which
could subsequently react with the positive iodinating
species, we investigated the reaction of epoxides with
mercury(11) oxide-iodine. Cyclohexene oxide, styrene
oxide, and 1,1-diphenylethylene oxide underwent,
respectively 51, 32, and 409, cleavage of the C-C bond,
producing the corresponding aldehyde or ketone. No
cleavage products were found in the corresponding
olefin reactions. 1-Chloro-2,3-epoxypropane and pent-
1- and 2-ene oxides were essentially unreactive and

20 7. A. Berson and W. M. Jones, J. Amey. Chem. Soc., 1956, 78,
6045; S. J. Cristol and R. K. Bly, 7bid., 1960, 82, 61565; S. ]J.
Cristol, R. P. Arganbright, and D. T. Tanner, J. Org. Chem., 1963,
28, 1374; S. J. Cristol, R. J. Bopp, and A. E. Johnson, 1bid., 1969,
34, 3574.

21 B. B. Jarvis, J. P. Govani, and P. J. Zell, J. Amer. Chem.
Soc., 1971, 98, 913.

22 A. Hassner and C. H. Heathcock, J. Org. Chem., 1964, 29,
1350; R. C. Cookson and J. M. Coxon, J. Chem. Soc. (C), 1971,
1466.
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stilbene oxide produced diphenylacetaldehyde in almost
quantitative yield. The cleavage reaction probably
occurs by iodination at oxygen followed by ring opening
with hypoiodite to generate the dihypoiodite, which has
been postulated as the intermediate in the cleavage of
vicinal diols by mercury(u1) oxide—iodine.® The re-
arranged products can be accounted for either by re-
arrangement of a carbocation intermediate or by a
synchronous process. Hence epoxides are not inter-
mediates in the reaction of alkenes with mercury(1r)
oxide-iodine.

The reason for the low yield of products,® especially
with straight-chain and cyclic olefins, was also investi-
gated. In order to test whether this was due to di-
iodoalkane formation,? cyclohexene and pent-2-ene were
shaken in the dark with an excess of iodine in carbon
tetrachloride. N.m.r. spectra recorded at regular inter-
vals showed a loss in intensity of the =CH resonances
and the appearance of new resonances in the iodo-
methylene region. Equilibrium was established be-
tween cyclohexene and pent-2-ene and their respective
di-iodoalkanes after about 1:5 h, when the solutions
contained 20 and 509, of the olefins, respectively. The
di-iodoalkanes were unstable oils which decomposed
under normal work-up conditions to starting olefin and
iodine.

A similar experiment with 1,1-diphenylethylene
showed no measurable loss of olefin after 24 h. This
establishes that 2-iodo-1,1-diphenylethene is not pro-
duced by addition of iodine and subsequent elimination
of hydrogen iodide when 1,1-diphenylethylene is treated
with mercury(11) oxide-iodine.

EXPERIMENTAL

M.p.s were determined with a Kofler-hot-stage apparatus.
N.m.r. spectra were recorded with a Perkin-Elmer R12A
spectrometer (Me,Si as internal standard). G.l.c. analyses
were carried out on a Perkin-Elmer F7 Fractometer and on
a Packard Becker 420 gas chromatograph. The light
petroleum used had b.p. 40—60°. Column A consisted of
19, Silicone DOW 11 on Chromport XXX (60—70 mesh),
column B 109, Carbowax on Chromport XXX (60—70
mesh, and column C 159, Apiezon L. on Chromosorb
P (80—100 mesh).

Reaction of Olefins with Mercury(t1) Oxide-Iodine.—
General procedure. The olefin (5 mmol) in dry carbon
tetrachloride (150 ml) was shaken in the dark with yellow
mercury(11) oxide (5 mmol) and iodine (20 mmol) for 22 h.
The solution was filtered, washed successively with an
excess of 109, sodium thiosulphate solution and water,
dried, and concentrated. The products were separated by
column and/or preparative t.l1.c. on silica gel.

(i} 1-p-Methoxyphenyl-1-phenylethylene gave 2-p-
methoxyphenylacetophenone (0:09 mmol), m.p. 95—
96-5° 24 (from ethanol), v, 1695 and 1250 cm™; & (CDCl,)
3-73 (3H, s), 4-19 (2H, s), and 6-7—8-2 (9H, m) (Found:
C. 799; H, 63. C;;H,,O, requires C, 79-7; H, 6:2%);

# R. L. Ayres, C. J. Michejda, and E. P. Rack, J. Amer. Chem.
Soc., 1971, 93, 1389.

4 Beilstein, 8, 11, 192; T. Levy, Compt. vend., 1926, 182, 392.

% * Dictionary of Organic Compounds,” ed. J. R. A. Pollock
and R. Stevens, Eyre and Spottiswoode, London.
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2-p-methoxyphenyl-2-phenylvinyl iodide (0-1 mmol), m.p.
95—96° (from light petroleum), M* 320, 8§ (CDCl,) 3-78
(3H, s) and 6-7—7-4 (10H, m); and starting material
(3-6 mmol).

(ii} 1-o-Chlorophenyl-1-phenylethylene gave 2-o-chlovo-
phenyl-2-phenylvinyl iodide (2 mmol) as an oil, § (CCl,) 7-05
(1H, s) and 7-07—7-5 (9H, m) (Found: C, 48.7; H, 2-8,
C,4H,(ClI requires C, 48-7; H, 2-99(), and a mixture of the
isomers o-chloro-2-phenylacetophenone and 2-o-chloro-
phenylacetophenone (2-31 mmol), shown by g.l.c. (column
C; 280°; ty 360 and 390 s, respectively) to be in the ratio
10 : 1 by comparison with authentic specimens.

(iti) (a) 1,1-Diphenylethylene gave 2,2-diphenylvinyl
iodide (1-45 mmol) and phenylacetophenone (2-2 mmol).

(&) 1,1-Diphenylethylene, treated as described in the
general procedure except that the solution was irradiated
with a 150 W tungsten source in a dry nitrogen atmosphere,
gave 2,2-diphenylvinyl iodide (1-45 mmol) and aceto-
phenone (2-5 mmol).

(¢) 1,1-Diphenylethylene, treated as in the general
procedure except that ethanol (40 mmol) was added to the
solvent, gave 2-ethoxy-2,2-diphenylethy! iodide (1-5 mmol),
m.p. 74—75° (from ethanol), 8 (CDCl;) 1-2 (3H, t), 3-2 (2H,
q), 407 (2H, s), and 7-3 (10H, m) (Found: C, 54-6; H, 5-0.
Cy6H;,10 requires C, 54:6; H, 5-49,); and phenylaceto-
phenone (0-52 mmol), m.p. 59—60°.2%

2-Ethoxy-2,2-diphenylethyl iodide was reduced with
lithium aluminium hydride to give 1,1-diphenylethane,
3 (CCly) 1-6 (3H, d), 4-1 (1H, q), and 7-15 (10H, s); and
bis-1-phenylethyl ether, 8§ (CCl,) 1-2 (3H, t), 1-8 (3H, s),
3-2 (2H, q), and 7-2 (10H, m).

(iv) 9,10-Dihydro-9,10-ethenocanthracene gave 10,11-di-
hydro-syn-12-iodo-5,10-methano-5H-dibenzo[a,d]cyclo-
hepten-exo-11-ol (1-2 mmol), m.p. 138—139°2 § (CCl,)
2-8 (1H, s), 3-46 (1H, d), 3-96 (1H, d), 45 (1H, s), 4-76 (1H,
t), and 7-3 (9H, m) (Found: C, 55-0; H, 3-9. Calc. for
C,¢H,10: C, 55-1; H, 3-7%).

(v) Cyclohex-1-enyl{(diphenyl)methanol gave 2-iodo-1-
phenylcyclohexylphenyl ketone (0-82 mmol), m.p. 146—148°
(from ethanol), 8 (CDCl;) 1-4—2-0 (4H, m), 2-00-—2-80
(4H, m), 5-35 (1H, m), and 7-2—7-6 (10H, m) (Found: C,
58-5; H, 4-8. C;gH,,I0 requires C, 58-4; H, 4-99%,).

(vi) Cholest-2-ene gave a bisiodocholestanyl ether, m.p.
253—254-5°, mfe 756 (M*™ — I,), § (CDCl;) 0-5—2-0 (m),
3:85 (m, W, 6 Hz), and 4-55 (m, W, 6 Hz) (Found: C, 64-3;
H, 9-2. Calc. for C;;H,,1,0: C, 64-1; H, 9-19,).

Reactions of Epoxides with Mevcury(i1) Oxide—Iodine.—
General procedure. The epoxide was treated with 1 mol.
equiv. of the reagent and the mixture was set aside in the
dark for 2—3 days, washed (Na,S,0,), and dried (Na,SO,).
The amount of starting material was determined by g.l.c.
analysis. The mixture was then treated with an excess of
aqueous acidic 2,4-dinitrophenylhydrazine reagent and
separated by chromatography on silica gel.

(i) Cyclohexene oxide (3-04 g, 31 mmol) after 2 days was
6% unchanged (column A; 30°) and yielded cyclopentane-
carbaldehyde 2,4-dinitrophenylhydrazone (0-13 g), m.p.
156—160° 27 (from ethanol), and adipaldehyde bis-2,4-
dinitrophenylhydrazone (0-47 g), m.p. 243-5-—246-5° (de-
comp.) (Found: C, 45-7; H, 4-4. Calc. for C;qH, NyOq:
C, 46-0; H, 3-8%).

26 S, J. Cristol, F. P. Parungo, and D. E. Plorde, . Awmer.
Chem. Soc., 1965, 87, 2870.

27 T. Taguchi and M. Eto, Chem. and Phavm. Bull. (Japan),
1957, 5, 88 (Chem. Abs., 1947, 51, 17,777).
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(ii) Styrene oxide (1-1 g, 10 mmol) after 1 day afforded
benzaldehyde (12%) and formaldehyde (32% in the
Na,S,0; washings) (column A; 50°) and was completely
consumed.

(iif) Stilbene oxide (1-96 g, 10 mmol) after 2 days afforded
diphenylacetaldehyde (909%) but no benzaldehyde; no
starting material remained (column A; 55°).

(iv) Pent-2-ene oxide (1 g, 12 mmol) after 2 days was
>95%, unchanged (column A; 30°).

(v) Pent-l-ene oxide (0-56 g, 6 mmol) after 3 days was
75% unchanged (column B; 70°); no 2,4-dinitrophenyl-
hydrazone derivatives were observed.

(vi) 1-Chloro-2,3-epoxypropane (4-62 g, 50 mmol) was
unchanged after 3 days.

(vii) 1,1-Diphenylethylene oxide (0-343 g, 1:75 mmol)
after 1 day afforded benzophenone (40%,) (column A; 180°).

Reaction of Todokydrins with Meycury(11) Oxide—Iodine.—
General procedure. The iodohydrin in dry carbon tetra-
chloride (to give a 0-05M-solution) was treated with
mercury(11) oxide (1 mol. equiv.) and iodine (4 mol. equiv.)
and shaken in the dark for 22 h. The solution was worked
up as before and divided into two. One portion was shaken
with aqueous acidic 2,4-dinitrophenylhydrazine to give a
mixture which was separated by chromatography on
silica gel. Attempts to isolate products from the other
portion were less successful and are not reported.

(i) 2-Iodocyclohexanol (1:75 g, 7-75 mmol) gave cyclo-
pentanecarbaldehyde 2,4-dinitrophenylhydrazone (0-08 g),
m.p. 157—160°,%7 and starting material (0-84 g).

(ii) 1-Iodo-octadecan-2-ol (4-5 g, 114 mmol) gave octa-
decanal 2,4-dinitrophenylhydrazone (1-04 g), m.p. 100°.28

(iti) 1-TIodopentan-2-ol (3-41 g, 16 mmol) gave pentanal
2,4-dinitrophenylhydrazone (0-8 g), m.p. 105—107°.%%

(iv) 2-Iodo-l-phenylethanol (2-9 g, 11-7 mmol) gave
phenylacetaldehyde 2,4-dinitrophenylhydrazone (2-64 g),
m.p. 121°.2°

28 C, F. H. Allen, J. Amer. Chem. Soc., 1930, 52, 2955.

20 M. Normant and C. Crisan, Bull. Soc. chim. France, 1959, 199
(Chem. Abs., 1959, 53, 21,642f).
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(v) 2-Iodo-1,1-diphenylethanol (0-46 g, 1-42 mmol) gave
phenylacetophenone 2,4-dinitrophenylhydrazone (0-44 g),
m.p. 203—206°.2

Reaction of 2-Iodo-1,1-diphenylethanol with t-Butyl Hypo-
chlorite—Iodine.—The iodohydrin (1-0 g, 3 mmol) in carbon
tetrachloride was treated with iodine (1-55 g, 6-1 mmol),
and t-butyl hypochlorite (0-33 g, 3 mmol) was added in two
portions in the dark during 5-5 h. The solution gave an
oily mixture of starting material and phenylacetophenone
(1-8:1 by nm.r.). A portion of the oil in methanol on
treatment with 2,4-dinitrophenylhydrazine reagent gave
phenylacetophenone  2,4-dinitrophenylhydrazone, m.p.
200—201°.3¢

Reaction of Alkenes with Iodine.—General procedure.
The alkene (30 mmol) in dry carbon tetrachloride was
shaken with iodine (30 mmol) at ambient temperature in a
coated vessel. Samples were analysed by n.m.r. spectro-
scopy.

(1) With cyclohexene the =CH signal at § 5-6 decreased
and a signal at § 5-0, attributed to CH,I, appeared and
increased. After 1-5 h the mixture contained 209, of the
original amount of cyclohexene. The constitution of the
mixture was unaltered after a further 2 h.

(ii) With pent-2-ene the =CH signal at § 5-4 decreased
and a signal at 3 46 (m), attributed to CH,I, appeared.
After 1-5 h the mixture contained 509, of the original
amount of cyclopentene. The constitution of the mixture
was unaltered after a further 0-5 h.

(iii) The n.m.r. spectrum of 1,1-diphenylethylene was
unchanged after 24 h.
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