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The five-membered iodireoxygen heterocycles, benziodox-
oles @), have recently attracted significant interest due to their
excellent catalytic activity in the cleavage of toxic phosphates

and several useful applications as reagents for organic synthesis.

The analogous iodirenitrogen heterocycles, benziodazolgs (
have received much less attentfoi. The most important and
readily available is the acetate derivative of benziodazole. In
particular, Moss and co-workers have found that acetoxyben-
ziodazole has a minimal catalytic activity in the cleavage of a
model phosphotriester under basic conditidnscetoxyben-
ziodazole was first prepared in 1965 by peracetic oxidation of
2-iodobenzamidé Based on the IR spectroscopy, the authors
assigned the structure ®f-acetyl-1-hydroxy-3-(H)-1,2-ben-
ziodazole-3-oneJd) for this compound. Structurg was also
adopted in the more recent studfes.
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In this paper, we report the result of the X-ray analysis of
acetoxybenziodazole, which is consistent with structural rep-
resentatiord, but not3, as well as some chemistry of this
compound, including novel rearrangement of benziodazoles to
3-iminobenziodoxoles.

Compound4 was prepared by oxidation of 2-iodobenzamide
with peracetic acid according to the previously reported
proceduré:® The infrared spectrum of our sample was in good
agreement with literature daté. In particular, the IR showed
a broad absorption band centered at 3100 crwhich was
previously assigned to the hydroxyl group in struct8feand
two carbonyl bands at 1661 and 1610¢mElemental analysis
and NMR spectra of our sample were consistent with both
alternative structure3 and4, so we carried out X-ray analysis
for a reliable structural assignmefit. Suitable crystals were
obtained from a solution in acetic acid at room temperature in
the form of a solvate with one molecule of AcOH. The crystals
readily lost solvent upon standing. The X-ray crystal structure
of 4-AcOH is shown in Figure 1. The structural data revealed
the expected T-shaped geometry for hypervalent iodine with a
N—1—0 bond angle of 162.1(2) The lengths of the bonds to
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Figure 1. X-ray structure of4-AcOH. Selected bond lengths (A):
1(1)—N(1), 2.101(5); I(1}-C(1), 2.106(6); I(1)-O(2), 2.234(4); C(7»
N(1), 1.338(7); C(73O(1), 1.246(8); H-O(5), 0.84; H-N(1), 0.88.
Selected bond angles (deg): N{1§1)—C(1), 78.7(2); C(13I(1)—
0(2), 83.4(2); N(1)31(1)—0(2), 162.1(2).

the iodine atom,+N (2.101 A), -0 (2.34 A), and +C (2.106

A), all are within the range of typical single covalent bonds in
organic derivatives of polyvalent iodine and are in good
agreement with previously reported structures of chlorobenzi-
odazole$. The solvated molecule of acetic acid is involved in
a pair of synergetic hydrogen bonds with distances 1.751 A
(O1:+-HO5) and 2.091 A (O4-HN). The covalent bonds with
proton in this pair are HO5 = 0.84 A and H-N = 0.88 A.

To further clarify the structure of in the desolvated state and
to get insight into its reactivity, we investigated its reactions
with azidotrimethylsilane, amides, and alcohols (Scheme 1).

Acetoxybenziodazolet reacts at room temperature with
azidotrimethylsilane to afford a novel aziéen the form of a
yellow, microcrystalline precipitate. Produstwas identified
by elemental analysis and IR afld NMR spectr Spectro-
scopic data on azidgare in good agreement with the previously
reported data on azidobenziodoxotedn particular, the IR
spectrum ob displays a very intense peak of the azido function
at 2034-2053 cnt?, which is similar to the azido stretch in
azidobenziodoxofeat 2048 cml. Azidobenziodazol® has a
reactivity similar to that of azidobenziodoxotemd can be used
as an efficient azidating reagent. Analogously to the unstable

(7) (a) Crystal data fo#t at 173 K with Mo Ko radiation (Siemens
SMART Platform CCD diffractometer): gH12INOs, FW = 365.12,a =
15.3268(2) A,b = 4.7111(1) A,c = 18.3258(1) A, = 107.152(19,
monoclinic,P2i/c, Z =4,V = 1264.38(3) &, D. = 1.918 gcm 3. Rfactor
= 0.0430 for 1790 independent observed reflectidrs Ro(1)); weighted
R? factor = 0.0943. (b) Crystal data forc (173 K, Mo Ka radiation,
Siemens SMART Platform CCD diffractometer):1:813F3INOsS, FW =
455.18,a = 7.8909(3) A,b = 13.1034(4) A,c = 15.8931(5) A8 =
103.157(1), monoclinic,P2y/n, Z = 4,V = 1600.17(9) &, D, = 1.889
g-cm~3, Rfactor= 0.0219 for 2521 independent observed reflectidrs (
20(1)); weightedR? factor = 0.0517. Further details on crystal structures
of 4 and7c are available in the Supporting information.

(8) Preparation ob: To the mixture of acetaté (0.305 g, 1 mmol) in
10 mL of dry acetonitrile was added trimethylsilylazide (0.270 mL, 2 mmol)
at room temperature under nitrogen with stirring. The mixture was stirred
for additional 20 h at room temperature. The resulting pale yellow precipitate
was filtered off and dried in vacuum to give 0.170 g (61%) of a&pmp
122°C (dec, expl.). IR gKBr): 3200 (br, NH), 3083, 3065 (Ar), 2053, 2034
(N3), 1613 (G=0) cn'%; IH NMR (DMSO-dg): 6 8.5 (br. s, 1H, NH),
8.15(d, 1HJ =8 Hz), 7.98 (m, 2H), 7.79 (dd, 1H,= 8 Hz). Anal. Calcd
for C;HsIN4O: C, 29.19; H, 1.75; N, 19.45. Found: C, 29.28; H, 1.72; N,
19.35.CAUTION Azidobenziodazolés decomposes with an explosion
upon heating to 122C and should be handled with care.
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Woodward, J. K.; Mismash, B.; Bolz, J. T. Am. Chem. S0d.996 118
5192.
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Scheme 3

azidoiodinaned? compound5 reacts with dimethylanilines oR oR _ oR
under mild conditions to afford the respective azidomethylene , Mesiort "+ HOT — e ol
derivatives8 (Scheme 2). ROH @E,(\_/ @i,{ @i/( H

Amides and alcohols reacted with acetédtat room temper- ° HO™ OH
ature after activation with trimethylsilyl triflate to afford A OR oR
rearranged products and 7 (Scheme 1} The structure of . @;;NH — A &3
the iminium salf’cwas unambiguously established by a single- O H" transfer
crystal X-ray analysis (Figure Zy,and other product§ and7 oH HN HN

were identified by elemental analysis and IR atl NMR

spectra. Specificall®H NMR of amides6 showed the signal ~ and ring closure in the protonated benziodazole. We believe

of the amido group, NH, ad = 7.7 ppm and two different  that the driving force for this novel rearrangement is the greater

signals of the iminium protons, N, at about 8.3 and 8.4 ppm.  stability of the protonated imine8& and7 compared to that of

In 'H NMR of the alkoxy derivatives?, the signals of the  the alternative protonated species.

iminium protons were observed at about 8.6 and 8.5 ppm. In summary, the X-ray crystal structure of acetoxybenzioda-
A plausible mechanism of this rearrangement is shown in zole 4, different from the previously adopted structure, was

Scheme 3. The mechanism most likely includes ring opening reported. In retrospect, the modest catalytic activityddh
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4501. benziodazolet with azidotrimethylsilane produced azidoben-

(11) Preparation ofc: To the mixture of acetaté (0.305 g, 1 mmol) ziodazole5, which was found to be a useful azidating reagent

in 10 mL of dry acetonitrile was added trimethylsilyl triflate (0.195 mL, 1 ; i i
mmol) under nitrogen and with stirring at room temperature. After the clear toward dimethylanilines. A novel acid-catalyzed rearrangement

yellow solution was obtained, the solvent was evaporated, and the resultingOf benziodazoles to 3-iminobenziodoxoles was found in the
yellow oil was dried in vacuum for42 h at 40°C. Then this residue was reaction of acetoxybenziodazole with amides and alcohols in
redissolved in 510 mL of dry acetonitrile and 1.5 mL of anhydrous ; ; ;

isopropyl alcohol was added. The solution was stirred for an additional 1 the presence of trimethylsilyl triflate.
h, then the solvent was evaporated to give white crystals, which were
recrystallized from acetonitrile and ether. The white microcrystalline

precipitate of7c was filtered off, washed with & 10 mL of ether, and Acknowledgment. This work was supported by a research grant
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1275, 1265, 1165, 1020 (OTf) crh IH NMR (CDsCN): ¢ 8.6 and 8.5
(2br. s, NH), 8.44 (d, 1H) = 8 Hz), 8.23 (dd, 1H,) = 8 Hz), 8.10 (d, 1H,
fg: ,\?,\Té)(gé;éﬂf)] %5H_’]7§ gokz(zj):rg'?%(avée(t'cﬁéﬁ)ﬂ)é 11'752(g’(ggi\|';/|e)' Supporting Information Available: Selected experimental and
137.7, 132.4, 131.1, 127.4, 126.3, 121.0 (all Ar), 121.53(%' 318 Hz, characterization data and X-ray crystallographic report for compounds
OTf), 64.4 (CH), 25.1 (Me). Anal. Calcd for@H;3F3INOsS: C, 29.03; 4 and7c (29 pages). See any current masthead page for ordering and
H, 2.88; N, 3.08. Found: C, 28.97; H, 2.84; N, 3.04. X-ray quality single Internet access instructions.

crystals were obtained by slowly evaporating a solutiofich CHsCN in

an open air container. JA971606Z



