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Summary. CGHSIO/CH3OH and a catalyst such as FSOgH , CF3S03H or BF3-Et,0 as well
as CGHS(OH)OTs-CHaoﬂ,react with chalcones, acetophenones and styrenes to yield rearranged
products. The overall course of these reactions is analogous to that of T1(NOj3)3-CH30H in
reaction with the same compounds.

Oxythallation and solvothallation are now a well established part of synthetic me-
thodology.1 We mnow report that analogous rearranged products are formed in the sys-—
tem CgHglO-CH30H —proton acid or Lewis acid relative to T1(NO3);-CH3OH in reaction with
chalcones (la-e), acetophenones (2a-c) and styrenes (7a-b). A further point is that within
the context of hypervalent iodine chemistry, two distinct reaction pathways may be followed
depending upon whether CgH5IO-CH30H-KOH (conditions 1)2 or electrophilic conditions,
viz. CgHgIO-CH30H -acid or CgHg I(OH)OTs-CH30H (conditions ii and iii, respectively) are used
(Eqn 1):

Med OH OMe o _ (IZH(OMe)z
P=XCyHy=C—CH=CH=C{H,XP < p-XC,HCOCH=CHCHX"p L pxc,H,cO-CHCH X
Meo orii
3a la-e 5a-e
MeO
P-XC{H,~C—CH,O0H <~ p-XCeHCOCH, —II_, p-XC,H,CH,COOMe
oriyg
MeO d4a-c 2a-c 6a -c

no reaction <L _ C¢H,CR=CH, T'rllﬁ" (Z.;H;(’:H,(:R(OMe)2

Ta-b 8a b
i= C.H5 |°'K0H-Me°H
ii = C4H;10 -MeOH-CF;SO,H,FSOH BF ;Et,0
Eqn-1 .
a iii = CyHs | (OH)OTs ~MeOH
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Non-rearrangement observed under conditions i has been verified by many examples.2,3
The rearrangement pathway, ii or 1iii, in the cases studied (Table 1), yields the same pro-
ducts as solvothallation.! Hence we propose the term solvohyperiodination, and, in fact,

these reactions present a useful complement to organothallium methods.!

We propose the following mechanism for solvohyperiodination:

’ ii @ ’ ’
C¢H;,CR=CHR' - c,HSCR—?HR —> C,Hs-G;E('ZHR

oriii
|
, 1—CeHs Mel:” :?c H
R=H,CH,; R=HStyrenes) (lm ® o
R=H;R=Aroyl (Chalcones)
R=OH;R=H (Acetophenone enol)
MeOH - ’
products «——— R ﬁ—(leR
MeQ C,H,

At present it 1s not known whether cation radicals may iIntervene at any stage in the

+
above pathway.“* The electrophile CgHgIOH is either formed by protonation of CgHglO, or in

5

the case CgHgI(OH)OTs, CsﬁstH is present due to simple dissociatiom. In fact, Koser and

Rebrovic have shown that in the system CgHgI(OH)OTs oxidation of styrene leads to rearrange-

ment to 1,1 bis(tosyloxy)-2 phenylethane probably via the above pathway with tosylate anion

serving a the nucleophile in both coordination steps.®

Finally, the above mechanistic pathway is analogous to that proposed for the reaction

of these compounds with Tl(N03)3.1 The reaction under basic conditions, i, involves as a

7

key step attack of the enolate anion2 upon CgH5I(OCH3), found in situ. Styrenes obviously

are incapable of this type reaction and hence are unreactive (Eqn.1).

Additional analogies between Tl(NO3)3—CH30H and CgHgIO under acid conditions have been

8 £l

observed by others for arylethyl ketones® and diarylacetylenes.
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Table 1.

Solvohyperiodination of Chalcones, Acetophenones and Styrenes.

Compounds

Product

Conditions

p-X-CgHy COCH=CHCgHy -X'p p-X-CgHyCO-CH~CgHy-X"-p CEHSIO/CH30H CgHsI(OH)OTs/CH30H

la=X=X'=H

1b=X=0CH3, X'=H

le=X=X'=0CH;

1d=X=H, X'=0CH;

le=X=H, X'=Cl
Acetophenones
p-X-CgH,COCH3
2a=X=H
2b=X=0CHj,

2c=X=Cl

Styrenes
CeHs5 CH=CH,
Ja

CeHsC(CH3 )=CHp
7b

CH(OCH3), Catalyst time(hr) time(hr) Yield(%)® mp°(Lit.m.p.)

Sa=X=X'=H

5b=X=0CH3, X'=H

5c=X=X'=0CHj

5d=X=H, X'=0CHj

5e=X=H, X'=Cl

p-X=CgH, CH,CO,CH,
6a=X=H
6b=X=0CH3

6c=X=Cl

CgHsCHy CH(OCH3)
8a

CH3 (CH30)» C-CHs CgHs

8b

FSO3H
CF3504H
BF3+Et,0
FSO3H

CF 3S03H
BFa -Et,0

FSO,H
CF 3503H
FSO3H

CF3S04H
BF3-Et,0

FSO3H

FSO3H

FSO3H

FSO4H

FSO3H

FSO3H

6
12
12

1
12
12

12
12

12
12
12

12

12

12

12

15 min.

15 min.

40

36

55

48

40

36

36

85(48)
85(20)
75(25)

(58)
90(43)
90(59)
95(67)

(65)
90(42)
90(42)

(46)
60(18)
60(18)
92(49)

(55)
90(64)

(60)

61

(52)°

71

(55)°

50

(50)°

8

(s1)¢

0
(61)°¢

94(94.5-96.5)10

120(120-21)10

73(74-75)10

84(83.5-84)10

93(93-93.5)10

77-78(77-78.5)1
85-86(86-87)12

103-105(103-
105)13

(b.p. 219-
221°/754 mm)l4

(b.p. 97°C/
13 mm)l'-nls

(a) The yield in parentheses are based on the isolated crystalline product whereas others

are based on NMR.

(b) Product isolated as the free acid after alkaline hydrolysis.

(c) Separated by column chromatography.

(d) Isolated as phenylacetone.
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