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Figure S1: Packing diagram of difluoroiodane 6 showing intermolecular C—I--F-I contacts of
2.942(4) A and 2.999(4) A.

H1la

Figure S2: Molecular structure of iodosyl 9 showing 50% thermal displacement ellipsoids
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Figure S3: Packing diagram of iodosyl 9 showing intermolecular 1--O contacts of 2.749(6) A,
2.774(6) A and 2.828(5) A.
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Table S1: Selected bond lengths (A) and bond angles (°) with estimated standard deviations (e.s.d.s.)

in parenthesis for difluoroiodane 6 and iodosyl 9

cé
Cll H11A

H11B

H5

H3

H4

Bond lengths (A) & Difluoroiodane 62 lodosyl 9°
bond angles (°)

C(D)-1(0) 2.024(6) 2.038(6) 2.047(8) 2.048(8) 2.041(8)
1(1)-F(2) 1.973(4) 1.976(4) - - -
1(1)-F(2) 1.959(4) 1.990(4) - - -
1(1)-O(1) 1.977(4) 1.989(4) 2.042(6) 2.043(6) 2.051(5)
1(1)-0(2) 1.993(4) 1.983(4) 2.038(5) 2.025(6) 2.057(5)
1(1)-0(3) - - 1.808(6) 1.820(5) 1.803(5)
F(1)-1(1)-F(2) 173.58(16)  172.22(16) - - -
O(1)-1(2)-0(2) 161.53(18)  161.34(19) 158.2(2) 158.6(2) 158.0(2)
O(1)-1(1)-0(3) - - 94.3(3) 93.9(3) 95.2(2)
0O(2)-1(1)-0(3) - - 94.4(2) 93.7(3) 92.2(3)
C(1)-1(2)-F(0) 87.1(2) 87.5(2) - - -
C(1)-1(1)-F(2) 87.2(2) 84.8(2) - - -
C(1)-1(1)-0(2) 81.0(2) 80.5(2) 79.1(3) 79.1(3) 79.5(3)
C(2)-1(2)-0(2) 80.5(2) 80.9(2) 79.7(3) 79.6(3) 78.6(3)
C(2)-1(2)-0(3) - - 101.0(3) 105.2(3) 103.5(3)

% there are two unique molecules in the unit cell; ® there are three unique molecules in the unit cell.
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Experimental procedures and characterisation data

Proton, '°F and *C nuclear magnetic resonance (NMR) spectra were recorded on either a Bruker
AV400 (*H, 400 MHz; 3C, 100 MHz; '°F, 376 MHz), a Bruker AV500 (*H, 500 MHz; *C, 125 MHz)
spectrometer or a Bruker Avance NEO 500 MHz spectrometer (*H, 500 MHz; *C, 125 MHz, *°F,
471 MHz) with either a 5 mm Prodigy BBO H&F cryoprobe or a 5 mm BBFO smart probe using
either deuterated chloroform (CDCIs), or deuterated acetonitrile (CD3CN). Chemical shifts () were
referenced to the residual proton absorption of chloroform-di at 6 7.26 (H) and 77.16 (C) or
acetonitrile-ds at & 1.94 (*H) and 118.69 (*3C), in parts per million (ppm). Coupling constants are
reported in Hertz (Hz). Melting points (m.p.) were determined using a Gallenkamp melting point
apparatus (model MFB-595). Atmospheric Solids Analysis Probe (ASAP) mass spectra were
recorded on a Xevo QTof mass spectrometer (Waters) and Electrospray (ESI) mass spectra were
obtained by LC-MS using a Xevo QTof mass spectrometer (Waters) coupled to an Acquity LC system
(Waters) with an Acquity UPLC BEH C18 column (2.1 x 50 mm). X-ray crystallography data were
collected on a Bruker Apex SMART 2000 diffractometer using graphite-monochromated Mo-Ka
radiation (A = 0.71073 A).

All reagents were received either from Sigma-Aldrich, Fisher Scientific or Fluorochem and were used
without further purification unless otherwise stated. Dry solvents (MeCN, DCM, toluene, THF,
diethyl ether) were obtained dry from the solvent purification system PuresolveTM, and were stored
in sealed ampoules over 4 A molecular sieves under an atmosphere of dry nitrogen. HFIP was dried
over 4 A molecular sieves under an atmosphere of dry nitrogen for 72 hours, then stored over fresh 4
A molecular sieves under an atmosphere of dry nitrogen. All manipulations were performed under an
inert atmosphere of nitrogen using Schlenk line techniques, oven dry glassware and dry solvents
unless otherwise stated. Concentrated refers to removal of solvent under reduced pressure on a rotary
evaporator. Column chromatography was carried out using Merck Kieselgel 60 (230-400 mesh).
Analytical thin-layer chromatography (TLC) was carried out on silica gel F254/366 60 A plates with
visualisation using UV light (254 nm). The hypervalent fluoroiodane reagent 2 was prepared

following the literature procedure [11].
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Preparation of hypervalent iodine(l11) precursor 10 [29]

NH, 1. HSO4, NaNO, | |

MeCN, -5 °C KMnO,, 'BUOHH0 — ho,c COH
—_—_—
2. urea, Kl reflux, 24 h

s1 s2 S3
54% 95%
SOCIy, MeOH,
0to 70°C, 20 h
o0—I1—o0 OH | OH l
m-CPBA, MeMgl, Iz, EO \e0,C CO,Me
DCM, RT, 15 h RT-reflux, 24 h
10 8 sS4
70% 99% 96%

Preparation of 2,6-dimethyliodobenzene (S2) [33]

' A solution of 2,6-dimethylaniline (S1, 5.0 mL, 40.6 mmol) in acetonitrile (35 mL) was
\©/ added to a 3-neck 500 mL RBF, equipped with condenser, internal thermometer and

S2 addition funnel. Conc. H2SO4 (4.4 mL, 18.4 M, 81.0 mmol) in H>O (105 mL) was added
dropwise at room temperature, and the solution was cooled to —5 °C, with an ice/acetone bath.
Separately, NaNO> (6.42 g, 93.1 mmol) was dissolved in H20 (24 mL), and this mixture was then
added dropwise to the reaction mixture over 5 minutes. On complete addition, the reaction mixture
was warmed to room temperature for 40 minutes. Hereafter, the reaction mixture was cooled to -5
°C, with an ice/acetone bath, and urea (0.52 g, 8.7 mmol) was added. KI (14.58 g, 87.8 mmol) in H.O
(35 mL) was then added slowly over 20 minutes (an exotherm was observed). On complete addition
the reaction mixture was stirred for a further 45 minutes at —5 °C, then warmed to room temperature
and left stirring for 16 hours. Subsequently, the reaction mixture was quenched with addition of
saturated NaHCO3z (50 mL), followed by aqueous Na2S>0z (50 mL, 3.3 M). The solution was then
filtered through celite, washed through with ethyl acetate (200 mL) and the filtrate was extracted with
EtOAc (3 x 100 mL). The organic extracts were combined, dried (MgSOs), filtered and the solvent
was removed in vacuo to afford a crude orange oil (8.81 g). The crude oil was purified by column
chromatography (SiO», 20wt, 4% ethyl acetate in petroleum ether) to afford pure product S2 as a pale
orange oil (5.10 g, 54%). The characterisation data was in agreement with the literature data [34]. on
(CDCl3, 500 MHz) 2.47 (6H, s, CH3), 7.04 (2H, d, 3Jun = 7.4 Hz, ArH), 7.11 (1H, t, 3Jun = 7.4 Hz,
ArH). éc (CDCls, 125 MHz) 29.9 (CHg), 108.6 (Cl), 127.1 (CH), 127.7 (CH), 142.2 (C). m/z (ASAP)
231.9751 ([M]", CgHol requires 231.9749, 100 %).
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Preparation of 2-iodoisophthalic acid (S3) [33]
I KMnO;4 (12.05 g, 76.3 mmol) was added to a solution of 2,6-dimethyliodobenzene
HOZC\CfCOZH (S2, 6.12 g, 26.4 mmol) in t-BuOH:H20 (1:1, 360 mL) and the reaction mixture
s3 was refluxed for 4 hours. After cooling to 60 °C, a further portion of KMnO4 (12.08
g, 76.5 mmol) was added. The reaction mixture was then refluxed for a further 16 hours (monitored
by TLC, Al>O3, 5% MeOH in DCM). Hereafter, the reaction mixture was filtered whilst hot, through
Celite and under suction. The purple solution was treated with Na>SO3 (2.00 g, 15.9 mmol) and the
resulting solution was re-filtered through Celite. After cooling the solution, it was concentrated in
vacuo to a fifth of the volume. This was subsequently acidified with concentrated hydrochloric acid
(ca. 10 mL) and a yellow precipitate was formed. This was filtered to afford 2-iodoisophthalic acid
S3 as a fluffy pale yellow powder (7.29 g, 95%). The characterisation data was in agreement with the
literature data [35]. m.p. 237-239 °C (lit., 239-240 °C) [36]. o (ds-DMSO, 500 MHz) 7.49 (1H, dd,
)4 = 8.5 & 6.6 Hz, ArH), 7.55 (2H, d, 3Jun = 7.2 Hz, ArH), 13.46 (2H, s, COOH). éc (ds-DMSO,
125 MHz) 91.5 (ClI), 128.7 (CH), 130.0 (CH), 141.7 (C), 169.7 (CO). m/z (ESI*) 292.9313 ([MH]*,
CsHelO4 requires 292.9311, 100 %), 274.9206 ([M — OH]", CgHalO3 requires 274.9205, 20%).

Preparation of dimethyl 2-iodoisophthalate (S4) [29]

' Thionyl chloride (7.0 mL, 96.5 mmol) was added dropwise over 10 minutes to
Meozc\fjcowe a solution of 2-iodoisophthalic acid (S3, 5.16 g, 17.7 mmol) in methanol (130

S4 mL) at 0 °C under a nitrogen atmosphere. On complete addition, the reaction
mixture was refluxed at 70 °C for 20 hours. The excess thionyl chloride was removed in vacuo,
affording a residue which was extracted with ethyl acetate (70 mL). The organic phase was then
washed with brine (50 mL), followed by water (2 x 50 mL), and the aqueous phase was extracted
with ethyl acetate (30 mL). The organic phases were combined, dried (MgSQOs), filtered and the
solvent was removed in vacuo to afford the crude product as an orange oil (6.22 g). The crude product
was subsequently purified by column chromatography (SiO2, 5% EtOAc in pet. ether, followed by
EtOAc flush), to afford pure S4 as a pale yellow solid (5.46 g, 96%). The characterisation data was
in agreement with the literature data [37]. 5w (CDCls, 400 MHz) 3.93 (6H, s, OCHj3), 7.42 (1H, t, 3Jun
= 7.9 Hz, ArH), 7.62 (2H, d, 3Jun = 7.9 Hz, ArH). éc (CDCls, 100 MHz) 52.9 (OCHj3), 91.8 (CI),
128.1 (CH), 131.4 (CH), 139.8 (C), 168.1 (CO). m/z (ESI") 319.9547 ([M]", C1oHslOs4, requires
319.9546, 100%).

S7



Preparation of 2,2'-(2-iodo-1,3-phenylene)bis(propan-2-ol) (8) [29]

OH I OH Magnesium turnings (1.55 g, 64.5 mmol) were charged to a dry 3-neck RBF, equipped
W with addition funnel and condenser, along with a few crystals of iodine, under a
8 nitrogen atmosphere. Dry diethyl ether (10 mL) was added. lodomethane (2.9 mL,

40.6 mmol) was charged to the addition funnel, along with dry diethyl ether (9 mL). This was
subsequently added dropwise to the magnesium suspension, over 20 minutes, affording a gentle reflux

throughout. On complete addition, the reaction mixture was stirred for 1 hour at room temperature.

The freshly prepared MeMgl solution was transferred under nitrogen by cannula to a new dry 3-neck
RBF, equipped with addition funnel and condenser, and a further aliquot of dry diethyl ether (5 mL)
was used to rinse the Grignard reagent into the clean flask. Dimethyl 2-iodoisophthalate (S4, 1.98 g,
6.2 mmol) was charged to the addition funnel in dry diethyl ether (15 mL), and was subsequently
added to the MeMgl solution over 30 minutes at room temperature. On complete addition, the reaction
mixture was refluxed for 2 hours. Hereafter, powdered iodine (7.58 g, 29.8 mmol) was dissolved in
dry diethyl ether (30 mL) and subsequently charged to the addition funnel. This was then added
dropwise to the reaction mixture, at room temperature, over 20 minutes. The reaction was then
refluxed for 16 hours. After cooling the reaction mixture to 0 °C, it was quenched with a saturated
NH.Cl solution (30 mL), followed by water (30 mL), diethyl ether (30 mL) and ag. Na2S203 (50 mL).
This was left stirring at room temperature for 1 hour, filtered through Celite under suction, whereby
the filtrate was extracted with diethyl ether (3 x 50 mL). The ether extracts were combined, dried
(MgSQOsy), filtered and the solvent was removed in vacuo to afford 8 as a pale yellow solid (1.90 g,
99%). The characterisation data was in agreement with the literature [29]. m.p. 142-143 °C (142-144
°C) [29]. 6w (CDCls, 400 MHz) 1.85 (12H, s, CHs), 2.95 (2H, s, OH), 7.27 (1H, t, 3Jun = 7.7 Hz,
ArH), 7.53 (2H, d, 3Jun = 7.8 Hz, ArH). éc (CDCls, 100 MHz) 31.1 (CHj3), 75.6 (C), 94.3 (Cl), 126.6
(CH), 128.1 (CH), 150.0 (C). m/z (ASAP) 303.0246 ([M-OH]", C12H16lO requires 303.0246, 100 %).

Preparation of 1,1,4,4-tetramethyl-1H,4H-2a)3-ioda-2,3-dioxacyclopenta[hi]indene (10)
o—I1—0  meta-Chloroperoxybenzoic acid (0.96 g, 4.3 mmol, 77% purity) was added
portionwise to a solution of 2,2'-(2-iodo-1,3-phenylene)bis(propan-2-ol) (8, 1.33 g,
10 4.2 mmol) stirring in dichloromethane (85 mL) at room temperature. On complete
addition, the reaction mixture was stirred at room temperature for 16 hours, after which the reaction
mixture was washed with 10% aqueous Na,COs solution (20 mL). The phases were separated, and
the organic phase was washed with brine (50 mL), then water (50 mL). The aqueous phases were

combined and extracted with dichloromethane (50 mL). The organic extracts were combined, dried
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(MgSO0s.), filtered and the solvent was removed in vacuo to afford a pale orange solid (1.38 g). The
crude product was purified by column chromatography (40wtSiO3, 1:1 EtOAc: P.E.) to afford 1,1,4,4-
tetramethyl-1H,4H-2a)3-ioda-2,3-dioxacyclopenta[hi]indene (10) as a crystalline white solid (0.92 g,
70%). The characterisation data was in agreement with the literature [29]. m.p. 179-181 °C (lit. 169-
171 °C) [29]. 61 (CDCls, 400 MHz) 1.48 (12H, s, 2 x CH3), 7.21 (2H, d, 3Jun = 7.3 Hz), 7.56 (1H, t,
3Jun = 7.3 Hz, ArH). 6c (CDCls, 100 MHz) 29.9 (CHs), 75.6 (C), 105.7 (Cl), 123.7 (CH), 132.3 (CH),
148.0 (C). m/z (ESI*) 319.0204 ( [MH]", C12H1602I requires 319.0195, 100%).

o—12%0 Compound 9 was also formed but was not isolated. o+ (CDCls, 400 MHz) 1.60 (6H, s,
CHa), 1.66 (6H, s, CH3), 7.50 (2H, d, 3Jun = 7.3 Hz), 7.84 (1H, t, 3Jun = 7.3 Hz, ArH).
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Optimisation of Grignard step
Table S2 — Optimisation of the Grignard reaction to prepare 8

S7 S8
Product (%)?
MeMgl Temp. 12 roduct (%) Yield
Entry (equiv) (°C) (equiv) -+ 8 S0 56 ST S8
1 5.0 25P — 0 0 0 100 O 0  42(S6)
2 5.0 25P 3 0 14 41 45 0 0  39(S5)
3 2.4 25P - 47 0 0 25 28 0 13(S7)
4 50  Reflux® 3 0 39 48 13 0 0 26 (8)
5 75  Reflux 3 0 72 0 0 0 28 50(8)
6f 75  Reflux® 3 0 73 6 4 0 17  87(8)
7f 75  Reflux® 3 0 77 0 0 0 23  48(8)
10
8f 75  Reflux® 5 0 0 0 0 0 99 (8)
0

aCalculated by *H NMR analysis of the crude reaction mixture; addition of S4 at 0 °C then warmed
to r.t. for stated time; “addition of S4 at 0 °C followed by 1 hour reflux, before iodine addition then
reflux for stated time; %addition of S4 at room temperature followed by 4 hour reflux, before iodine
addition at room temperature; “addition of S4 at room temperature followed by 2 hour reflux, before
iodine addition at room temperature; ‘concentration was higher than standard conditions, due to
solvent loss in entry 6 and reduced volume of solvent in entries 7 and 8; all reactions were performed

under a N2 atmosphere.
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Preparation of methyl 3-(2-hydroxypropan-2-yl)benzoate (S6) (Table S2, entry 1)
OH o Magnesium turnings (2.41 g, 99.0 mmol) were charged to a dry 3-neck RBF,
OMe  equipped with addition funnel and condenser, along with a few crystals of iodine,
S6 under a nitrogen atmosphere. Dry diethyl ether (18 mL) was added and the solution
was cooled to 0 °C. lodomethane (4.5 mL, 72.3 mmol) was charged to the addition funnel, along with
dry diethyl ether (18 mL). This was subsequently added dropwise to the magnesium suspension, over
20 minutes, affording a gentle reflux throughout. On complete addition, the reaction mixture was

raised to room temperature and stirred for ca. 1 hour.

The freshly prepared MeMgl solution was transferred under nitrogen by cannula to a new dry 3-neck
RBF, equipped with addition funnel and condenser, and a further aliquot of dry diethyl ether (10 mL)
was used to rinse the Grignard reagent into the clean flask. This was subsequently cooled to 0 °C and
dimethyl 2-iodoisophthalate (S4, 4.61 g, 14.4 mmol) was charged to the addition funnel with dry
diethyl ether (40 mL), and was subsequently added to the MeMgl solution over 20 minutes. The
reaction mixture was warmed to room temperature and left stirring for 22 hours. Hereafter, the
reaction mixture was cooled to 0 °C and quenched with a saturated NH4Cl solution (25 mL), followed
by water (25 mL). This was left stirring at room temperature for 1.5 hours, filtered through Celite
under suction, whereby the filtrate was extracted with diethyl ether (3 x 50 mL). The ether extracts
were combined, dried (MgSQa), filtered and the solvent was removed in vacuo to afford a pale yellow
oil (3.17 g). The crude product was purified by column chromatography on silica gel (1:1 EtOAc:pet.
ether) to afford pure S6 as a pale yellow oil (1.17 g, 42%). on (CDCls, 400 MHz) 1.61 (6H, s, 2 %
CHa), 1.78 (1H, s, OH), 3.92 (3H, s, OCHs3), 7.42 (1H, t, 3Jun = 7.8 Hz, ArH), 7.72 (1H, ddd, 3Jun =
7.8 Hz, 2Jun = 1.9 & 1.2 Hz, ArH), 7.93 (1H, dt, *Jun = 7.7 Hz, “Jun = 1.3 Hz, ArH), 8.16 (1H, t, *Jnn
= 1.8 Hz, ArH). dc (CDCls, 100 MHz) 32.0 (CHs), 52.3 (OCH3), 72.6 (C), 125.8 (CH), 128.1 (CH),
128.5 (CH), 129.3 (CH), 130.3 (C), 149.7 (C), 167.4 (CO). m/z (ASAP) 177.0917 ([M-OH]*,
C11H1302 requires 177.0916, 100 %).

Preparation of dimethyl isophthalate (S7) (Table S2, entry 3)
0 0 Magnesium turnings (0.91 g, 37.6 mmol) were charged to a dry 3-neck RBF,
MeO OMe  equipped with addition funnel and condenser, along with a few crystals of
§7 iodine, under a nitrogen atmosphere. Dry diethyl ether (5 mL) was added.
lodomethane (1.65 mL, 26.5 mmol) was charged to the addition funnel, along with dry diethyl ether
(5 mL). This was subsequently added dropwise to the magnesium suspension, over 10 minutes,
affording a gentle reflux throughout. On complete addition, the reaction mixture was raised to room

temperature and stirred for ca. 1 hour.
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The freshly prepared MeMgl solution was transferred under nitrogen by cannula to a new dry 3-neck
RBF, equipped with addition funnel and condenser, and a further aliquot of dry diethyl ether (5 mL)
was used to rinse the Grignard reagent into the clean flask. The Grignard reagent was subsequently
cooled to 0 °C and dimethyl 2-iodoisophthalate (S4, 3.53 g, 11.0 mmol) was charged to the addition
funnel with dry diethyl ether (15 mL), and was subsequently added to the MeMgl solution over 15
minutes. The reaction mixture was warmed to room temperature and left stirring for 20 hours.
Hereafter, the reaction mixture was cooled to 0 °C and quenched with a saturated NH4Cl solution (20
mL), followed by water (150 mL). The solution was left stirring at room temperature for 1 hour,
filtered through Celite under suction, whereby the filtrate was extracted with diethyl ether (3 x 50
mL). The ether extracts were combined, dried (MgSQa.), filtered and the solvent was removed in
vacuo to afford a pale yellow oil (1.75 g). The crude product was purified by column chromatography
on silica gel (60wtSiO», 1:1 EtOAc:pet. ether) to afford pure S7 as a white solid (0.28 g, 13%). The
characterisation data was in agreement with the literature [38]. m.p. 65-67 °C (lit., 63-65 °C) [38]. dn
(CDCls, 500 MHz) 3.95 (6H, s, OCH3), 7.52 (1H, t, *Jun = 7.8 Hz, ArH) 8.22 (2H, dd, 3Jun = 7.8 Hz,
“Jun = 1.7 Hz , ArH), 8.67 (1H, t,*Jun = 1.5 Hz). 6c (CDCls, 125 MHz) 52.3 (OCHs), 128.6 (CH),
130.6 (CH), 130.7 (C), 133.8 (CH), 166.2 (CO). m/z (ESI*) 195.0658 ([MH]*, C10H1104, requires
195.0657, 100%).

Dimethyl 2-iodoisophthalate (S4) and methyl 3-(2-hydroxypropan-2-yl)benzoate (S6) were isolated
as a mixture (1.21 g, 3:2 (S4:S6)).

Preparation of methyl 3-(2-hydroxypropan-2-yl)-2-iodobenzoate (S5) [29] (Table S2, entry 2)
o I oH Magnesium turnings (2.51 g, 103.7 mmol) were charged to a dry 3-neck RBF,
MeO equipped with addition funnel and condenser, along with a few crystals of iodine
S5 under a nitrogen atmosphere. Dry diethyl ether (13 mL) was added. lodomethane
(4.7 mL, 75.5 mmol) was charged to the addition funnel, along with dry diethyl ether (12 mL). This
solution was subsequently added dropwise to the magnesium suspension over 30 minutes affording
a gentle reflux throughout. On complete addition, the reaction mixture was stirred for 1 hour at room

temperature.

The freshly prepared MeMgl solution was transferred under nitrogen by cannula to a new dry 3-neck
RBF, equipped with addition funnel and condenser, and a further aliquot of dry diethyl ether (8 mL)
was used to rinse the Grignard reagent into the clean flask. Dimethyl iodoisophthalate (S4, 4.82 g,
15.1 mmol) was charged to the addition funnel in dry diethyl ether (12 mL), and was subsequently
added to the MeMgl solution over 15 minutes at 0 °C. On complete addition, the reaction mixture
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was stirred at room temperature for 1 hour. Hereafter, powdered iodine (11.75 g, 46.3 mmol) was
added portion wise to the reaction mixture, at 0 °C, and on complete addition, a further aliquot of dry
diethyl ether (16 mL) was added. The reaction was then stirred at room temperature for 18 hours.
After cooling the reaction mixture to 0 °C, it was quenched with a saturated NH4Cl solution (30 mL),
followed by water (30 mL), diethyl ether (30 mL) and aqueous Na>S203 (30 mL, 3 M). This was left
stirring at room temperature for 1 hour, filtered through Celite under suction, whereby the filtrate was
extracted with diethyl ether (3 x 50 mL). The ether extracts were combined, dried (MgSQa), filtered
and the solvent was removed in vacuo to afford a crude orange solid (4.74 g). The crude product was
purified by column chromatography on silica gel (40wt.SiO2, 40% ethyl acetate in petroleum ether)
to afford S5 as an orange oil (2.03 g, 42%). The characterisation data was in agreement with the
literature [29]. on (CDCls, 500 MHz) 1.81 (6H, s, CH3), 2.52 (1H, s, OH) 3.95 (3H, s, OCHs3), 7.22
(1H, dd, 3Jun = 7.7 Hz, “dun = 1.7 Hz, ArH), 7.37 (1H, t, 3Jan = 7.7 Hz, ArH), 7.72 (1H, dd, 2Jpn =
7.7 Hz, {Jun = 1.7 Hz, ArH). 6c (CDCls, 125 MHz) 30.1 (CHgs), 52.9 (OCHj3), 74.5 (C), 90.8 (Cl),
127.1 (CH), 128.3 (CH), 128.3 (CH), 143.1 (C), 149.9 (C), 170.4 (CO). m/z (ASAP) 302.9886 ([M-
OH]*, C11H12102 requires 302.9882, 100 %).

Preparation of 2,2'-(1,3-phenylene)bis(propan-2-ol) (S8) (Table S2, entry 5)
OH on Magnesium turnings (4.40 g, 181.1 mmol) were charged to a dry 3-neck RBF,
equipped with addition funnel and condenser, along with a few crystals of iodine under
S8 a nitrogen atmosphere. Dry diethyl ether (24 mL) was added. lodomethane (8.2 mL,
131.5 mmol) was charged to the addition funnel, along with dry diethyl ether (22 mL). This was
subsequently added dropwise to the magnesium suspension over 20 minutes affording a gentle reflux

throughout. On complete addition, the reaction mixture was stirred for 1 hour at room temperature.

The freshly prepared MeMgl solution was transferred under nitrogen by cannula to a new dry 3-neck
RBF, equipped with addition funnel and condenser, and a further aliquot of dry diethyl ether (15 mL)
was used to rinse the Grignard reagent into the clean flask. Dimethyl 2-iodoisophthalate (S4, 5.60 g,
17.5 mmol) was charged to the addition funnel in dry diethyl ether (20 mL), and was subsequently
added to the MeMgl solution over 30 minutes at room temperature. On complete addition, the reaction
mixture was refluxed for 4 hours. Hereafter, powdered iodine (13.46 g, 53.0 mmol) was dissolved in
dry diethyl ether (70 mL) and subsequently charged to the addition funnel. This was then added
dropwise to the reaction mixture, at room temperature, over 20 minutes. The reaction was then
refluxed for 15 hours. After cooling the reaction mixture to 0 °C, it was quenched with a saturated
NH4Cl solution (30 mL), followed by water (30 mL), diethyl ether (30 mL) and aqueous Na>S>03 (50

mL). This was left stirring at room temperature for 1 hour, filtered through Celite under suction,
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whereby the filtrate was extracted with diethyl ether (3 x 50 mL). The ether extracts were combined,
dried (MgSOQsa), filtered and the solvent was removed in vacuo to afford a crude yellow solid (4.60 g,
82%). The crude product was purified by column chromatography on silica gel (60wt., 1:1 EtOAC:pet.
ether) to afford pure 8 as a white solid (2.81 g, 50%) and S8 as a pale yellow solid (0.62 g, 18%). The
characterisation data for S8 was in agreement with the literature [39]. m.p. 130-132 °C (lit., 138-139
°C) [39]. on (CDCls, 400 MHz) 1.60 (12H, s, CH3), 7.30-7.33 (1H, m, ArH), 7.35-7.38 (2H, m, ArH),
7.67 (1H,t,%Jun = 1.9 Hz, ArH). éc (CDCls, 100 MHz) 32.0 (CH3), 72.9 (C), 120.4 (CH), 123.0 (CH),
128.2 (CH), 149.2 (C). m/z (ASAP) 177.1280 ([M-OH]", C12H170 requires 177.1279, 100 %).

General procedure for oxidative fluorination of 8 with TCCA/KF (Table 1)
2,2'-(2-lodo-1,3-phenylene)bis(propan-2-ol) (8, 0.52 g, 1.6 mmol), the required amount of TCCA
(either 1.15 g, 4.9 mmol or 1.49 g, 6.4 mmol) and spray-dried KF (0.57 g, 9.8 mmol) were charged
to a dry Schlenk flask under a nitrogen atmosphere. Dry acetonitrile (16 mL) was added to afford a
suspension, which was stirred at 40 °C for either 24 or 48 hours. Hereafter, the reaction mixture was
cooled to room temperature, filtered through celite under air or filtered via cannula into a new dry
Schlenk flask under nitrogen. The solvent was removed in vacuo from the filtrate to afford a mixture
of difluoroiodane 6 and iodosyl 9 (9:1, 6:9) as a crude white solid.

Difluoroiodane 6 is not soluble in hexane and so, it could not be extracted away from the excess
TCCA. We also tried to extract difluoroiodane 6 into other solvents such as dichloromethane, toluene
and chloroform. Dichloromethane dissolved both TCCA and difluoroiodane 6, whilst extraction with

either toluene or chloroform led to isolation of the iodosyl byproduct 9.

General procedure for oxidative fluorination of 8 with Selectfluor (Table 1, entry 5)
o?,io 2,2'-(2-1odo-1,3-phenylene)bis(propan-2-ol) (8, 0.58 g, 1.8 mmol) and Selectfluor
(2.58 g, 7.3 mmol) were charged to a dry Schlenk flask under an argon atmosphere.
6 Dry acetonitrile (18 mL) was added and the flask was sealed and heated to 40 °C for
48 hours. Hereafter, the reaction mixture was cooled to room temperature and solvent was removed
in vacuo under inert conditions, to afford a crude orange solid. The orange solid was then extracted
with dry dichloromethane (2 x 25 mL, 1 x 15 mL), filtered via a cannula transfer into a new dry
Schlenk flask, where the solvent was removed in vacuo under inert conditions to afford
difluoroiodane 6 as a pale orange solid (0.36 g, 56%). A small amount of iodosyl compound 9 was

observed (0.02 g, 5%) along with a small amount of iodine(I11) compound 10 (0.01 g, 1%).
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General procedure for oxidative fluorination of 10 with Selectfluor (Table 2)

1,1,4,4-Tetramethyl-1H,4H-2aA3-i0da-2,3-dioxacyclopenta[hi]indene (10, 0.51 g, 2 mmol) and the
required amount of freeze-dried Selectfluor (3-10.2 mmol) were charged to a dry Schlenk flask under
a nitrogen atmosphere. Dry acetonitrile (19 mL) was then added and the solution was heated at 40 °C
for 6-24 hours in a sealed flask under nitrogen. Hereafter, the reaction was cooled to room
temperature and the solvent was removed in vacuo under inert conditions to afford a crude orange
solid. The crude solid was then extracted with dry dichloromethane (3 x 10 mL) and the suspension
was filtered via a cannula transfer into a new dry Schlenk flask, where the solvent was removed in

vacuo under inert conditions to afford difluoroiodane 6 as pale-yellow solid (55-91%).

o F o On (CDCN, 400 MHz) 1.60 (12H, s, CHs), 7.69 (2H, d, Jun = 7.4 Hz, ArH), 7.92
7

4\F©/$ (1H, t, 3Jun = 7.3 Hz, ArH). 5c (CDsCN, 100 MHz) 32.6 (CHs, t, *Jcr = 3.1 Hz), 80.0
(C), 125.1 (CH), 132.8 (CI, t, 2Jcr = 11.9 Hz), 137.2 (CH), 146.6 (C). o (CDsCN, 376
MHz) -22.9 (2F, s, IF2). m/z (ASAP*) 337.0097 ([M-F]*, Ci2HisOzFI requires
337.0101, 100%). A crystal suitable for X-ray diffraction was grown from a saturated dry acetonitrile

solution that was placed under nitrogen and in a freezer for 48 hours.

o 20, 01 (CD:CN, 400 MHz) 1.53 (6H, s, CHs), 1.54 (6H, s, CHs), 7.60 (2H, d, *Ju = 7.4

Hz, ArH), 7.89 (1H, t, 3Jun = 7.4 Hz, ArH). dc (CDsCN, 100 MHz) 31.3 (CHs), 34.7
(CHa), 80.0 (C), 125.3 (CH), 129.4 (Cl), 136.8 (CH), 152.0 (C). m/z (ESI*) 335.0135
([MH]*, C12H16103 requires 335.0144, 100 %), 356.9957 ([MNa]*, Ci12H1503INa
requires 356.9964, 15 %).

Preparation of hypervalent iodine(111) amides 11a and 11b

R R

| o I o N N’
HO,C CO,H 1. SOCIy, reflux m-CPBA, MeCN
———=——— RHN NHR — > 4 o
2. RNH,, MeCN
S3 S$9a R = CH,Ph 11a R = CH,Ph
$9b R = CH(CH3), 11b R = CH(CH3),

Preparation of N!,N3-dibenzyl-2-iodoisophthalamide (S9a)
P >NH | HN”ph A dry round bottom flask, was charged with 2-iodoisophthalic acid (S3, 2.05
0 0 g, 7.0 mmol) and thionyl chloride (7.2 mL, 62.5 mmol) under nitrogen. The
s9a reaction mixture was refluxed for ca. 2.5 hours, after which excess thionyl
chloride was removed in vacuo, affording a crude white solid. Benzylamine (5.2 mL, 47.6 mmol) was
then added slowly over 10 minutes to a suspension of the crude white solid stirring in dry acetonitrile
(16 mL) at 0 °C under nitrogen. On complete addition, the reaction mixture was stirred for a further
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30 minutes at 0 °C, then warmed to room temperature for 16 hours. Hereafter, the solvent was
removed in vacuo to afford a white solid which was washed with water (3 x 50 mL), dichloromethane
(3 x 50 mL) and toluene (10 mL), followed by filtering to afford a white solid (2.12 g, 64%). m.p.
248-249 °C. 61 (ds-DMSO, 400 MHz) 4.45 (4H, d, 3Jun = 6.1 Hz, CHy), 7.24-7.48 (13H, m, ArH),
8.94 (2H, t, 3Jun = 6.1 Hz, NH). Jc (de-DMSO, 100 MHz) 42.5 (CHy), 92.0 (CI), 126.8 (CH), 127.4
(CH), 127.8 (CH), 128.0 (CH), 128.3 (CH), 139.1 (C), 144.5 (C), 169.1 (CO). m/z (ESI") 471.0570
([MH]*, C22H20IN202 requires 471.0569, 100%).

Preparation of 2-lodo-N*,N3-diisopropylisophthalamide (S9b) [40]

)\ o 1 0 J\ A dry round bottom flask, was charged 2-iodoisophthalic acid (S3, 2.08 g,
N N 7.1 mmol) and thionyl chloride (7.3 mL, 63.4 mmol) under nitrogen. The
S9b reaction mixture was refluxed for ca. 2.5 hours, after which excess thionyl

chloride was removed in vacuo, affording a crude white solid. A solution of dry triethylamine (6.0
mL, 43.3 mmol) and isopropylamine (3.7 mL, 43.1 mmol) in dry acetonitrile (8 mL) was added slowly
over 10 minutes to a suspension of the crude white solid stirring in dry acetonitrile (8 mL) at 0 °C
under nitrogen. On complete addition, the reaction mixture was stirred at 0 °C for another hour, then
warmed to room temperature for 17 hours. Hereafter, solvent was removed in vacuo to afford a crude
white solid, which was dissolved in dichloromethane (300 mL) and washed with water (3 x 100 mL).
The organic phase was separated, dried (MgSOs), filtered and the solvent was removed in vacuo to
afford S9b as a pure white solid (1.66 g, 62%). The characterisation data was in agreement with the
literature [40]. m.p. 271-272 °C (lit. 259.5 - 260.4 °C) [40]. 64 (CDCls, 500 MHz) 1.28 (12H, d, 3Jun
= 6.6 Hz, CH3), 4.29 (2H, m, CH) 5.58 (2H, br d, 3Jun = 8.0 Hz, NH), 7.31 (2H, d, 3Jun = 6.4 Hz,
ArH), 7.37 (1H, t, 3Jun = 6.4 Hz, ArH). 6c (CDCls, 125 MHz) 22.7 (CHs), 42.4 (CH), 90.8 (CI),
128.3 (CH), 128.6 (CH), 144.5 (C), 168.9 (CO). m/z (ESI*) 375.0572 ([MH]*, C14H20IN20> requires
375.0569, 100%), 397.0386 ([MNa]*, C14H19IN2NaO> requires 397.0389, 10%).

Preparation of 2,3-dibenzyl-2a)3-ioda-2,3-diazacyclopenta[hi]indene-1,4(2H,3H)-dione (11a)

P "N—I—N"ph  meta-Chloroperoxybenzoic acid (0.49 g, 2.2 mmol. 77% purity) was added to a
© ©  suspension of N!,N3-dibenzyl-2-iodoisophthalamide (S9a, 0.51 g, 1.1 mmol) in
11a acetonitrile (48 mL), and the solution was stirred at 30 °C for 48 hours.

Hereafter, the reaction solution was cooled to room temperature and solvent was removed in vacuo
to afford a white solid, which was suspended in diethyl ether (50 mL) and stirred for 1 hour. The

suspension was filtered and the filter cake was washed with diethyl ether (3 x 10 mL), affording 11a
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as a white solid (0.41 g, 79%). This was then recrystallized (hot MeCN/hexane) to afford pure 11a
(0.27 g, 53%). M.p. 247-249 °C. 61 (CD3CN, 400 MHz) 4.62 (4H, s, CH>), 7.28-7.33 (10 H, m, ArH),
7.93 (1H, t, 3Jun = 7.5 Hz, ArH), 8.22 (2H, d, 3Jun = 7.5 Hz, ArH). dc (CDsCN, 100 MHz) 47.3
(CHy), 115.5 (CI), 128.3 (CH), 128.8 (CH), 129.4 (CH), 131.0 (CH), 132.7 (C), 133.1 (CH), 139.8
(C), 164.0 (CO). m/z (ESI™) 469.0413 ([MH]", C22H18IN20: requires 469.0413, 100%).

Preparation of 2,3-diisopropyl-2a23-ioda-2,3-diazacyclopenta[hi]indene-1,4(2H,3H)-dione
(11b) [40]
)\N_I_NJ\ meta-Chloroperoxybenzoic acid (0.72 g, 3.2 mmol, 77% purity) was added to a
o . suspension of 2-iodo-N*,N3-diisopropylisophthalamide (S9b, 0.72 g, 1.9 mmol) in
acetonitrile (28 mL) and the reaction mixture was stirred at room temperature for
e 24 hours. Hereafter, the solvent was removed in vacuo to afford a white solid,
which was suspended in diethyl ether (50 mL) and filtered. The filter cake was washed with diethyl
ether (3 x 50 mL), affording 11b as a white powder (0.67 g, 93%). The white solid was then washed
with 10% ag. Na2COzs solution (20 mL) to afford pure 11b as a white solid (0.54 g, 75%). The
characterisation data was in agreement with the literature [40]. M.p 271-272 °C (lit. 259.5-260.4 °C)
[40]. 61 (CDCls, 500 MHz) 1.38 (12H, d, 3Jun = 6.6 Hz, CH3), 4.38 (2H, sept, 3Jun = 6.6 Hz, CH),
7.88 (1H, t, ®Jun = 7.5 Hz, ArH), 8.29 (2H, d, ®Jun = 7.5 Hz, ArH). éc (CDCls, 125 MHz) 24.5 (CH3),
46.2 (CH), 113.1 (Cl), 131.1 (CH), 132.2 (CH), 132.7 (C), 162.9 (CO). m/z (ESI") 373.0413 ([MH]*

C14H18IN20> requires 373.0413, 100%) 395.0223 ([MNa]", C14H17INaN2O; requires 395.0232, 5%).

Attempted preparation of difluoro(aryl)-A°>-iodane 7a with Selectfluor

o~ A~
N—I|——N Ph Selectfluor O—I1—N""Ph

MeCN, 40 °C
O (0] o 0

Ph

11a

A dry Schlenk flask was charged with 11a (0.28 g, 0.6 mmol), freeze-dried Selectfluor (1.02 g, 2.9
mmol) and dry acetonitrile (10 mL) under a nitrogen atmosphere. The flask was sealed under nitrogen
and the reaction solution was heated to 40 °C for 48 hours. Hereafter, the reaction solution was cooled
to room temperature, where the solvent was removed in vacuo to afford a crude white solid. The crude
solid was extracted with dry dichloromethane (10 mL), and filtered via cannula into a new dry
Schlenk flask, where the solvent was removed in vacuo to afford a pale yellow solid. Analysis of the
crude solid by *H NMR spectroscopy showed a mixture of iodine(I1) compounds; proposed
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iodine(l11) product: 6 (CD3sCN, 400 MHz) 4.79 (2H, s, CHy), 7.37-7.43 (5H, m, ArH), 7.98 (1H, t,
3Jun = 7.5 Hz, ArH). 8.26-8.30 (2H, m, ArH).

For compound 11a o (CD3CN, 400 MHz) 4.62 (4H, s, CHy), 7.31 (10 H, m, ArH), 7.93 (1H, t, 3Jun
= 7.5 Hz, ArH), 8.22 (2H, d, 3Jun = 7.5 Hz, ArH).

Attempted preparation of difluoro(aryl)-A°-iodane 7a with TCCA/KF

A~ PN TCCA (4 eq.) P /F S
Ph” “N—I—N" "Ph KF (6 eq.) Ph™ “N—=>1“—N""Ph
(6] (6] MeCN, N,, 40 °C, 48 h (0] (6]
1a 7a

A dry Schlenk flask was charged with compound 11a (0.28 g, 0.6 mmol), TCCA (0.56 g, 2.4 mmol)
and spray-dried KF (0.22 g, 3.7 mmol), under a nitrogen atmosphere, followed by addition of dry
acetonitrile (7.2 mL). The flask was sealed under nitrogen and the solution was heated to 40 °C for
48 hours. The solution was cooled to room temperature, filtered into a new dry Schlenk flask via
cannula, and the solvent was removed in vacuo under inert conditions to afford a crude white solid.

Analysis by *H and *°F NMR spectroscopy showed an indecipherable mixture.

Attempted preparation of difluoro(aryl)-x5-iodane 7b with Selectfluor

oo 1L
N l N Selectfluor (5 1eq.) NH
A@A et @1 e, )g@* A@A

A dry Schlenk flask was charged with 11b (0.40 g, 1.1 mmol), freeze-dried Selectfluor (1.93 g, 5.4
mmol) and dry acetonitrile (18.9 mL) under a nitrogen atmosphere. The flask was sealed under
nitrogen and the reaction solution was heated to 40 °C for 48 hours. Hereafter, the reaction solution
was allowed to cool to room temperature, where the solvent was removed in vacuo to afford a crude
white solid. The crude solid was extracted with dry dichloromethane (10 mL), and filtered via cannula
into a new dry Schlenk flask, where the solvent was removed in vacuo to afford a white solid. Analysis
of the crude solid by *H NMR spectroscopy showed a mixture of products, alongside unreacted 11b;
proposed iodine(V) product: 54 (CD3CN, 400 MHz) 1.35 (6H, d, 3Jun = 6.5 Hz, CHs), 4.33 (1H, sept.,
8Jun = 6.5 Hz, CH), 7.95 (1H, t, 3Jun = 7.5 Hz, ArH), 8.23 (1H, dd, 3Jun = 7.5 Hz, 4Jun = 1.2 Hz,
ArH), 8.27 (1H, dd, 3Jun = 7.5 Hz, “Jun = 1.2 Hz, ArH). For compound S9b: 61 (CD3sCN, 400 MHz)
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1.21 (12H, d, 3Jun = 6.6 Hz, CHs), 4.11 (1H, sept., 3Jun = 6.6 Hz, CH), 7.24 (2H, d, 3Jun = 7.2 Hz,
ArH), 7.40 (1H, t, *Jun = 7.2 Hz, ArH), 8.45 (2H, s, NH).

For compound 11b: 6 (CD3CN, 400 MHz) 1.35 (12H, d, 3Jun = 6.5 Hz, CH3), 4.27 (2H, sept., 3Jun
= 6.6 Hz, CH), 7.89 (1H, t, 3Jun = 7.4 Hz, ArH), 8.15 (2H, d, 3Jun = 7.4 Hz, ArH).

Attempted preparation of difluoro(aryl)-A°-iodane 7b with TCCA/KF

)\N—I—NJ\ TCCA (4 eq.) )\N—ILNJ\
F

KF (6 eq.)
o) O  MeCN, N, 40°C,48h O o)

11b 7b

A dry Schlenk flask was charged with compound 11b (0.41 g, 1.1 mmol), TCCA (1.04 g, 4.5 mmol)
and spray-dried KF (0.32 g, 5.6 mmol), under a nitrogen atmosphere, followed by addition of dry
acetonitrile (12 mL). The flask was sealed under nitrogen and the solution was heated to 40 °C for 48
hours. The solution was cooled to room temperature, filtered into a new dry Schlenk flask via cannula,
and the solvent was removed in vacuo under inert conditions to afford a crude white solid. Analysis

by 'H and ** F NMR spectroscopy showed an indecipherable mixture.

Procedure for the reaction of difluoroiodane 6 with PhMgClI

Difluoroiodane 6 (0.15 g, 0.4 mmol) was charged to a dry Schlenk flask under an inert atmosphere,
followed by dry toluene (5 mL). The solution was cooled to 0 °C, then PhMgCI (0.2 mL, 2 M, 0.4
mmol) was added dropwise over several minutes. On complete addition, the solution was stirred at
room temperature under an inert atmosphere for 1 hour, after which an internal standard (1-fluoro-3-
nitrobenzene (85 puL, 0.8 mmol, 2 equiv, internal standard) was added and an aliquot was taken for
NMR spectroscopy with a CeDs insert. e{*H} (1-fluoro-4-nitrobenzene) -109.6 (1F, s, ArF).

Procedure for the reaction of difluoroiodane 6 with PhMgBr

Difluoroiodane 6 (0.07 g, 0.2 mmol) was charged to a dry Schlenk flask, under an inert atmosphere,
followed by dry toluene (2 mL) and dry benzotrifluoride (22 pL, 0.2 mmol, 1 equiv, internal
standard). The solution was cooled to 0 °C, then PhMgBr (0.2 mL, 1 M, 0.2 mmol) was added
dropwise over several minutes. On complete addition, the solution was stirred at room temperature
for 1 hour under an inert atmosphere, after which an aliquot was taken for NMR spectroscopy with a
CesDs insert. 6r{*H} (benzotrifluoride) -62.6 (3F, s, ArCFs).
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Preparation of 2’-iodoacetophenone (13) [41]
I o  2’-Aminoacetophenone (12, 4.3 mL, 37.6 mmol) was added to a solution of p-
©/U\ toluenesulphonic acid (20.32 g, 106.8 mmol) in acetonitrile (150 mL) with stirring. The
13 solution was cooled to 0 °C and sodium nitrite (6.06 g, 87.8 mmol) and potassium iodide
(14.66 g, 88.3 mmol) in water (30 mL) was added dropwise over 1 hour and 20 minutes. On complete
addition, the reaction mixture was raised to room temperature for 24 hours. Hereafter, the reaction
was quenched with saturated NaHCO3 (120 mL), followed by addition of aqueous Na>S>03 (40 mL,
3.3 M). The solution was separated and the aqueous phase was extracted with diethyl ether (4 x 100
mL). The organic extracts were combined and washed with brine (20 mL), then the organic phase
was dried (MgSOa), filtered and the solvent removed in vacuo to afford a dark orange oil (8.08 g).
The orange oil was redissolved in diethyl ether (50 mL) and washed with 2 M HCI (3 x 50 mL), then
brine (20 mL), and the aqueous phase was combined and extracted with diethyl ether (50 mL). The
organic extracts were combined and dried (MgSO.), filtered and solvent was removed in vacuo to
afford 2’-iodoacetophenone 13 as a dark orange oil (7.76 g, 84%). The characterization data was in
agreement with the literature [42]. 5w (CDCls, 400 MHz) 2.62 (3H, s, CH3), 7.13 (1H, td, 3Jun = 7.9
Hz, “Jun = 1.8 Hz, ArH), 7.41 (1H, td, 3Jun = 7.7 Hz, “Jun = 0.9 Hz, ArH), 7.47 (1H, dd, 3Jun = 7.7
Hz, Jun = 1.8 Hz, ArH), 7.94 (1H, dd, 3Jun = 7.9 Hz, “Jun = 0.9 Hz, ArH). éc (CDCls, 100 MHz)
29.7 (CHa), 91.1 (CI), 128.2 (CH), 128.5 (CH), 132.0 (CH), 141.1 (CH), 144.2 (C), 202.0 (CO). m/z
(ESI™) 246.9614 ([MH]", CgHslO requires 246.9620, 100%).

Preparation of 1,1,1-trifluoro-2-(2-iodophenyl)propan-2-ol (14)
I OH 2’-lodoacetophenone (13, 4.23 g, 17.2 mmol) was placed in dry THF (22 mL) in a dry
@CFS RBF under a nitrogen atmosphere. The solution was cooled to 0 °C and
14 (trifluoromethyltrimethylsilane (5.4 mL, 36.6 mmol) was added, followed by addition
of tetrabutylammonium fluoride in dry THF (4.6 mL, 1 M, 4.6 mmol) over 10 minutes. On complete
addition, the reaction solution was stirred at 0 °C for 30 minutes, then raised to room temperature for
18 hours. Hereafter, the reaction was quenched with water (50 mL), then extracted with diethyl ether
(4 x 50 mL). The organic extracts were combined, washed with water (2 x 50 mL), then brine (100
mL). The organic phase was then hydrolysed with 2 M HCI in THF (100 mL, 1:1) by stirring at room
temperature for 4 hours. The phases were separated and the aqueous phase was extracted with diethyl
ether (3 x 50 mL). The organic extracts were combined and washed with brine (100 mL). The organic
phase was dried (MgSQ.), filtered and the solvent was removed in vacuo to afford a dark brown oil
(6.84 g). The 'H NMR spectrum of the crude product showed 88% conversion from 2’-
iodoacetophenone 13. Therefore, the crude oil was dissolved in dry THF (22 mL), in a dry RBF under
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nitrogen and cooled to 0 °C. (Trifluoromethyl)trimethylsilane (5.4 mL, 36.6 mmol) was added,
followed by addition of tetrabutylammonium fluoride in dry THF (4.6 mL, 1 M, 4.6 mmol) over 10
minutes. On complete addition the solution was stirred at room temperature for 22 hours. Hereafter,
the reaction was quenched with water (50 mL), then extracted with diethyl ether (4 x 50 mL). The
organic extracts were combined, washed with water (2 x 50 mL), then brine (100 mL). The organic
phase was then hydrolysed with 2M HCI in THF (100 mL, 1:1) by stirring at room temperature for 4
hours. The phases were separated and the aqueous phase was extracted with diethyl ether (3 x 50
mL). The organic extracts were combined and washed with brine (100 mL). The organic phase was
dried (MgSOg), filtered and the solvent was removed in vacuo to afford a dark orange oil (7.11 g).
The crude oil was purified by column chromatography (40 wtSiO2, 10% ethyl acetate in petroleum
ether, then 1:1 ethyl acetate: petroleum ether) to afford 14 as an orange oil (5.05 g, 93%). The
characterisation data was in agreement with the literature [43]. on (CDCl3, 400 MHz) 1.91 (3H, q,
*Jur = 1.0 Hz, CH3), 3.35 (1H, s, OH), 7.00 (1H, td, 3Jun = 7.9 Hz, “Jun = 1.7 Hz, ArH), 7.37 (1H,
td, 3Jun = 8.2 Hz, “Jun = 1.4 Hz, ArH), 7.54 (1H, d, 3Jun = 8.2 Hz, ArH), 8.04 (1H, dd, 3Jun = 7.9
Hz, Jun = 1.3 Hz, ArH). éc (CDCls, 100 MHz) 23.8 (CHs), 76.6 (C, q, 2Jce = 29.0 Hz), 92.2 (CI),
125.8 (C, q, Ycr = 286.7 Hz), 128.2 (CH), 129.4 (CH, q, *Jcr = 2.4 Hz), 130.3 (CH), 139.0 (C), 143.9
(CH). or (CDClIs, 376 MHz) -78.0 (3F, s, CF3). m/z (ESI") 314.9506 ([M-H], CoH7F3IO requires
314.9494, 100%), (ESI™) 332.9611 ([(M+OH)]*, CoHoF3lO- requires 332.9599, 100%).

Preparation of 1-fluoro-3-methyl-3-(trifluoromethyl)-1,3-dihydro-123-benzo[d][1,2]iodaoxole
(15)
F—l—0 A solution of 14 (0.90 g, 2.9 mmol) in dry acetonitrile (40 mL) and freeze-dried
cF; Selectfluor (2.12 g, 6.0 mmol) were added to a dry Schlenk flask under a nitrogen
15 atmosphere. The flask was sealed and the solution was stirred at room temperature for
24 hours. Hereafter, the solvent was removed in vacuo to afford crude yellow solid which was then
extracted with warm chloroform (3 x 30 mL). The organic extracts were combined and the solvent
was removed in vacuo to afford 15 as a crude yellow solid (1.16 g). The crude solid was then
recrystallised from warm toluene to afford a pale yellow solid (0.67 g, 68%). m.p. 105-106 °C. dn
(CDCls, 400 MHz) 1.70 (3H, s, CHs), 7.39 (1H, br d, 3Jun = 7.2 Hz, ArH), 7.57 (1H, td, 3Jpn = 7.4
Hz, “Jun = 1.4 Hz, ArH), 7.72 (1H, td, 3Jun = 7.8 Hz, “Jun = 1.1 Hz, ArH), 7.81 (1H, br d, 3Jun = 8.3
Hz, ArH). éc (CDCls, 100 MHz) 23.2 (CHs), 84.9 (C, q, 2Jcr = 29.4 Hz), 116.8 (Cl), 126.2 (CFs3, q,
1Jcr = 288.3 Hz), 128.5 (CH), 128.7 (CH), 130.9 (CH), 132.3 (CH), 139.0 (C). 6¢ (CDCls, 400 MHz)
-80.9 (3F, s, CF3), -158.2 (1F, s, IF). m/z (ESIY) 314.9501 ([M-F]*, CoH7F3lO requires 314.9494,
100%), 332.9604 ([M-H]", CoHsF4IO requires 332.9599, 100%).
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e A small amount of iodosyl S10 was also formed, but it was not isolated (0.05 g, 4%).

F—I*—0

@CF dH (CD3CN, 400 MHz) 1.73 (3H, q, “Jur = 1.0 Hz, CH3), 1.81 (3H, g, “Jur = 1.0 Hz,
CHs), 7.80, (1H, m, ArH), 7.93 (2H, m, ArH), 8.24 (1H, m, ArH). Jr (CD3CN, 376

MHz) -34.3 (1F, s, IF), -34.8 (1F, s, IF) -80.2 (3F, s, CFs), -80.5 (3F, s, CF3).

$10

Preparation of 2,2,2-trifluoro-1-(2-iodophenyl)ethan-1-one (17)

IO (Trifluoromethyl)trimethylsilane (4.0 mL, 27.0 mmol) was added to a solution of
©/N\CF3 methyl 2-iodobenzoate 16 (4.72 g, 18.0 mmol) stirring in dry toluene (75 mL) at —78
17 °C. Afterwards tetrabutylammonium fluoride in THF (1M, 1.0 mL, 1.0 mmol) was

added to the reaction mixture. On complete addition, the reaction temperature was increased to room
temperature and stirred for 24 hours (monitored by TLC, 10% ethyl acetate in petroleum ether). The
reaction mixture was then cooled in ice, quenched with 4 M HCI solution (30 mL) and stirred for a
further 15 minutes at room temperature. Then the layers were separated and the aqueous phase was
extracted with ethyl acetate (3 x 50 mL). The organic extracts were combined, washed with brine
(100 mL), dried (MgSOQa), filtered and the solvent was removed in vacuo to afford a crude orange oil.
The crude product was purified by column chromatography (20 wtSiO2, 5% ethyl acetate in petroleum
ether) to afford 2,2,2-trifluoro-1-(2-iodophenyl)ethan-1-one 17 as a crystalline yellow solid (3.76 g,
70%). The data was in agreement with the literature [44]. m.p. 43-45 °C (lit. 40.2 - 40.7 °C) [44]. Jn
(CDCls, 400 MHz) 7.29 (1H, td, 3Jun = 7.9 Hz, “Jun = 1.6 Hz, ArH), 7.51 (1H, td, 3Jun = 7.7 Hz, “Jun
=1.2 Hz, ArH), 7.73 (1H, dquin, *Jun = 7.9 Hz, “Jun & °Jne = 1.5 Hz, ArH), 8.10 (1H, dd, 3Ju+ = 8.0
Hz, “Jun = 1.0 Hz, ArH). éc (CDCls, 100 MHz) 93.9 (Cl), 115.7 (C, ¢, YJcr = 292.0 Hz), 128.0 (CH),
130.1 (CH), 134.2 (CH), 134.6 (C), 142.3 (CH), 182.6 (CO, q, 2Jcr= 36.1 Hz). J¢ (CDCls, 376 MHz)
-72.3 (3F, d, °Jur = 1.7 Hz, CF3). m/z (ASAP") 300.9334 ([MH]*, CsHsF30I requires 300.9337, 100
%).

| o-SiMes Silyl ether S11 was observed in the crude reaction mixture by *H NMR spectroscopy,
@/Rps but it was not isolated. 6w (CDCls, 400 MHz) 0.34 (9H, s, Si(CHs)s), 3.25 (3H, s,
one OCHs) 7.00 (1H, td, 3Jun = 7.3 Hz, “Jun = 1.7 Hz, ArH), 7.37-7.41 (1H, m, ArH),

7.68 (1H, dg, 3k = 8.0 Hz, “Jnn & °Jne = 0.8 Hz, ArH), 8.07 (1H, dd, 3Jun = 8.0 Hz,

43 = 1.7 Hz, ArH).

S22



Preparation of 1,1,1,3,3,3-hexafluoro-2-(2-iodophenyl)propan-2-ol (18)
I OH (Trifluoromethyl)trimethylsilane (3.4 mL, 25.7 mmol) was added to a solution of 2,2,2-
©/t§f3 trifluoro-1-(2-iodophenyl)ethan-1-one (17, 2.27 g, 7.6 mmol) stirring in dry toluene (36
18 mL) at room temperature under a nitrogen atmosphere. Afterwards tetrabutylammonium
fluoride in dry tetrahydrofuran (1 M, 22.6 mL, 22.6 mmol) was added slowly to the reaction mixture
(an exotherm was observed). On complete addition, the reaction was stirred at room temperature for
24 hours, after which 4 M HCI solution (40 mL) was added slowly, and the reaction was left to stir
for a further 24 hours. Hereafter, the layers were separated, and the aqueous phase was extracted with
ethyl acetate (3 x 80 mL). The organic extracts were combined, washed with water (100 mL) then
brine (100 mL), dried (MgSQa), filtered and the solvent was removed in vacuo to afford a crude
orange oil (3.08 g). The crude product was purified by column chromatography (20 wt SiO2, 5% ethyl
acetate and 2% triethylamine in petroleum ether) to afford 1,1,1,3,3,3-hexafluoro-2-(2-
iodophenyl)propan-2-ol (18) as a colourless oil (2.32 g, 83%). The characterisation data was in
agreement with the literature [45]. on (CDCls, 400 MHz) 4.29 (1H, br s, OH), 7.11 (1H, td, 3Jun =
7.7 Hz, “Jun = 1.6 Hz, ArH), 7.43 (1H, ddd, 3Jnn = 8.3 & 7.2 Hz, “Jun = 1.4 Hz, ArH), 7.64 (1H, d,
3Jun = 8.1 Hz, ArH), 8.13 (1H, dd, 3Jun = 8.0 Hz, “Jun = 1.4 Hz, ArH). éc (CDCls, 100 MHz) 78.8
(C, septet, 2Jcr = 30.0 Hz), 90.4 (Cl), 122.7 (C, q, Ncr = 289.7 Hz), 127.9 (CH), 129.6 (C), 129.8
(CH), 131.3 (CH), 144.6 (CH). ¢ (CDCls, 376 MHz) -73.5 (6F, s, CF3). m/z (ESI direct infusion)
368.9211 ([M-H], CoH4F¢lO requires 368.9211, 100%).

Preparation of 1-fluoro-3,3-bis(trifluoromethyl)-1,3-dihydro-1A3-benzo[d][1,2]iodaoxole (19)
F—l—o0 A dry Schlenk flask was charged with a solution of iodoalcohol 18 (0.38 g, 1.0 mmol)
CF03F3 in dry acetonitrile (14 mL) and freeze-dried Selectfluor (0.55 g, 1.6 mmol), under a
19 nitrogen atmosphere. The flask was sealed and the solution was stirred at room
temperature for 24 hours. Hereafter, solvent was removed in vacuo to afford a crude white solid. The
solid was then extracted with dry dichloromethane (3 x 10 mL), filtered via cannula transfer to a new
dry Schlenk flask where solvent was removed in vacuo under inert conditions. Fluoroiodane 19 was
afforded as a white solid (0.29 g, 72%). The characterisation data was in agreement with the literature
[46]. o (CD3CN, 500 MHz) 7.75 (2H, m, ArH), 7.86 (1H, m, ArH), 7.93 (1H, m, ArH). éc (CDsCN,
126 MHz) 87.2 (C, sept., 2Jcr = 30.7 Hz ), 117.8 (CI, d, 2Jcr = 9.8 Hz), 124.6 (CFs, q, XJcr = 289.6
Hz), 129.7 (CH), 129.8 (CH), 130.7 (C, sept, %Jcr = 2.3 Hz), 132.9 (CH), 135.6 (CH). ¢ (CDsCN,
471 MHz) -76.7 (6F, s, CF3), -173.5 (1F, s, IF). m/z (ESI") 368.9208 ([M-F]*, CoH4FslO requires
368.9211, 100%), 386.9315 ([M-H]*, CoH3sF7IO requires 386.9317, 100%).
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N agreement with the literature (0.01 g, 5%) [47]. on (CD3CN, 400 MHz) 7.75

FaC FoC CFs  (1H, dd, 2Jun = 6.9 Hz, “Jun = 1.1 Hz, ArH), 7.80 (1H, m, ArH), 7.94 (1H, m,

s12 ArH), 8.01 (1H, dd, 3Jun = 7.2 Hz, “Jun = 1.1 Hz, ArH). 6c (CDsCN, 100 MHz)

85.6 (C, m), 117.8 (Cl), 125.0 (CFs, q, “Jcr = 289.9 Hz), 128.4 (CH), 129.0 (CH), 130.8 (C, sept, 3Jcr

= 2.5 Hz), 132.4 (CH), 134.8 (CH). 5 (CDsCN, 376 MHz) -76.7 (12F, s, CF3). m/z (ESI*) 754.8454
([MH]", C18HoF 121203 requires 754.8449, 100%).

Q A small amount of S12 was also formed and the characterisation data was in
FsC

Preparation of 1,1,1-trifluoro-3,3-dimethyl-1,3-dihydro-125-benzo[d][1,2]iodaoxole (20) (Table
3, entry 1)

F_Iio Selectfluor (1.93 g, 5.5 mmol) was charged to a dry Schlenk flask under a nitrogen
) atmosphere. A solution of fluoroiodane 2 (0.61 g, 2.2 mmol) in dry acetonitrile (12 mL)

0 was added and the flask was sealed under nitrogen and heated to 40 °C for 24 hours.
Hereafter, the reaction was cooled to room temperature and solvent was removed in vacuo
under inert conditions to afford a crude solid. This solid was extracted with dry dichloromethane (3
x 20 mL), the solution was filtered via cannula transfer into a new dry Schlenk flask, where solvent
was removed in vacuo under inert conditions to afford a 20 as a pale yellow solid (0.52 g, 75 %). Jn
(CDsCN, 400 MHz) 1.67 (6H, s, CHs), 7.70 (1H, dt, 3Jun = 8.0 Hz, “Jun = 1.6 Hz, ArH), 7.81 (1H,
td, 3Jun = 7.9 Hz, “Jun = 1.3 Hz, ArH), 7.85 (1H, td, 3Jun = 7.5 Hz, Jun = 1.0 Hz, ArH), 8.24 (1H,
dt, 3Jun = 8.2 Hz, “Jun = 1.4 Hz, ArH). 6c (CD3CN, 100 MHz) 32.2 (CHs), 89.7 (C), 125.2 (CH, d,
8Jce= 9.0 Hz), 126.7 (CH), 130.9 (CH), 134.9 (CH, d, “Jcr = 1.3 Hz), 146.3 (C, q, 2Jcr = 2.0 Hz),
147.3 (Cl, g, 2Jcr = 11.6 Hz). Jr (CDsCN, 376 MHz) -20.2 (2F, d, 2Jrr = 107.5 Hz, IF2), -34.0 (1F, t,
2Jer = 107.5 Hz, IF). m/z (ASAP*) 298.9739 ([M-F]*, CoH1oF2IO requires 298.9744, 100%).

0 A small amount of iodosyl fluoride S13 was also formed (0.02 g, 3%). Jn (CD3CN, 400
MHz) 1.52 (3H, s, CH3), 1.64 (3H, s, CH3), 7.57 (1H, dd, 3Jun = 7.7 Hz, “Jun = 1.2 Hz,
ArH), 7.71 (1H, ddd, 3Jun = 8.2 & 7.1 Hz, “Jun = 1.2 Hz, ArH), 7.80 (1H, td, 3Jun=7.7
Hz, “Jun = 1.0 Hz, ArH), 8.07 (dd, 3Jun = 8.2 Hz, “Jun = 1.0 Hz, ArH). éc (CDsCN, 100
MHz) 31.4 (CHa), 35.0 (CH3), 90.9 (C), 128.0 (CH), 129.4 (CH), 131.8 (CH), 135.6 (CH), 141.9 (C),
153.1 (Cl). or (CD3CN, 376 MHz) -29.9 (F, s, IF). m/z (ESI*) 276.9730 ([M-F]*, CoH10lO2 requires
276.9725, 100%).

S$13
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Preparation of 1,1,1-trifluoro-3-methyl-3-(trifluoromethyl)-1,3-dihydro-12°-benzo[d][1,2]-
iodaoxole (21) (Table 3, entry 2)
F A dry Schlenk flask was charged with a solution of 15 (0.33 g, 1.0 mmol) in dry
@CF3 acetonitrile (9.5 mL) and freeze-dried Selectfluor (1.05 g, 4.1 mmol), under a nitrogen
atmosphere. The flask was sealed and the solution was heated to 60 °C for 48 hours
with stirring. Hereafter, the reaction solution was cooled to room temperature and solvent was
removed in vacuo to afford a crude orange solid. The crude product was extracted with dry
dichloromethane (3 x 15 mL) and filtered via cannula transfer into a new dry Schlenk flask, where
solvent was removed in vacuo under inert conditions to afford 21 as a pale yellow solid (0.29 g, 78%).
on (CD3CN, 400 MHz) 1.85 (3H, s, CH3), 7.89 (1H, m, ArH), 7.96 (2H, m, ArH), 8.33 (1H, dt, 3Jun
=7.8 Hz, *Jun = 1.5 Hz, ArH). 5c (CD3CN, 100 MHz) 25.8 (CHs), 88.3 (C, g, 2Jcr = 31.6 Hz), 126.1
(CH, d, 3Jcr = 9.2 Hz), 126.5 (CFs3, g, 1Jcr = 284.3 Hz), 128.7 (CH), 133.9 (CH), 136.1 (CH), 137.1
(C), 148.8 (Cl, q, 2Jcr = 11.2 Hz). J¢ (CDsCN, 376 MHz) -17.4 (1F, ddq, 2Jrr = 139.1 & 119.8 Hz,
5Jer = 6.8 Hz, IF), -19.8 (1F, dd, 2Jrr = 139.0 & 107.6 Hz, IF), -38.5 (1F, dd, 2Jer = 120.1 & 107.8
Hz, IF), -80.2 (3F, d, ®Js = 6.8 Hz, CFs). m/z (ASAP") 352.9463 ([M-F]*, CoH7FsOl requires
352.9462, 100 %).

P20 lodosyl compound S10 was also formed, but it was not isolated (0.01 g, 2%). Jn

Fs (CD4CN, 400 MHz) 1.73 (3H, g, “Jur = 1.0 Hz, CHs), 1.81 (3H, g, *Jur = 1.0 Hz, CHs),

$10 7.80 (1H, m, ArH), 7.93 (2H, m, ArH), 8.24 (1H, m, ArH). 5 (CDsCN, 376 MHz) -
34.3 (1F, s, IF), -34.8 (1F, s, IF) -80.2 (3F, s, CF3), -80.5 (3F, s, CFa).

Preparation of 1,1,1-trifluoro-3,3-bis(trifluoromethyl)-1,3-dihydro-11°-benzo[d][1,2]iodaoxole
(22) (Table 3, entry 3)

F A dry Schlenk flask was charged with a solution of 19 (0.8 mmol) in dry acetonitrile (8

Tl ] - mL) and freeze-dried Selectfluor (0.88 g, 2.5 mmol) under a nitrogen atmosphere. The
3

[j “F: " flask was sealed and the solution was heated to 80 °C for 72 hours with stirring.

Hereafter, the reaction was cooled to room temperature and solvent was removed in
vacuo to afford a crude orange solid. The crude product was extracted with dry dichloromethane (2
x 6 mL) and filtered via cannula transfer into a new dry Schlenk flask, where solvent was removed
in vacuo to afford a pale-yellow solid (0.25 g, 72%). o1 (CD3CN, 400 MHz) 8.07 (2H, m, ArH), 8.15
(1H, td, 334k = 7.6 Hz, *Jun = 1.6 Hz, ArH), 7.93 (1H, m, ArH). dc (CDsCN, 100 MHz) 86.9 (C, sept,
2Jcr =32.2 Hz), 123.6 (CF3, q, YJcr = 288.1 Hz), 126.4 (CH, d, 3Jcr = 9.3 Hz), 128.1 (C), 129.6 (CH),
135.9 (CH), 136.6 (CH), 149.5 (Cl, g, 2Jcr = 11.2 Hz). 6r (CDsCN, 376 MHz) -16.7 (2F, dsept, 2Jrr

S25



=119.2 Hz, °Jee = 3.4 Hz, IF,), -43.9 (1F, t, 2Jgr = 119.0 Hz, IF), -75.9 (6F, t, °Jrr = 3.4 Hz, CF3).
m/z (ESI* direct infusion) 406.9182 ([M-F]*, CoH4FslO requires 406.9179, 100%).

0 lodosyl compound S14 was also formed but not isolated (0.01 g, 4%). o+ (CD3sCN, 400
cr, MHz) 8.00 (2H, m, ArH), 8.05 (1H, m, ArH), 8.33 (1H, m, ArH). éc (CDsCN, 400
MHz) 88.2 (C, sept, 2Jcr = 31.3 Hz), 123.9 (CFs3, g, YJcr = 288.2 Hz), 130.1 (CH), 130.2
(CH), 134.2 (C), 135.5 (CH), 136.2 (CH), 145.4 (CI). or (CD3CN, 376 MHz) -39.7 (1F,

s, IF), -76.0 (6F, s, CF3).

Preparation of 1,1,1-trifluoro-3,3-bis(trifluoromethyl)-1,3-dihydro-11°-benzo[d][1,2]iodaoxole
(22) from iodine(l) precursor 18

A A dry Schlenk flask was charged with a solution of iodoalcohol 18 (0.44 g, 1.2 mmol)
) cr, In dry acetonitrile (13 mL) and freeze-dried Selectfluor (2.34 g, 6.6 mmol) under a

o nitrogen atmosphere. The flask was sealed and the suspension was stirred at room

* temperature for 24 hours. Subsequently, the solution was heated to 90 °C for 72 hours
with stirring. Hereafter, the reaction was cooled to room temperature and solvent was removed in
vacuo to afford a crude orange solid. The crude product was extracted with dry dichloromethane (3
x 10 mL) and filtered via cannula transfer into a new dry Schlenk flask, where solvent was removed
in vacuo to afford 22 as a white solid (0.37 g, 73%), along with a trace amount of iodosyl compound

S$14 (<0.01 g, 1%).
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Table S3: Reaction between trifluoroiodane 22 and PhMgBr (Scheme 6)

F
F I—O

CF
MgBr CFs Ph—I—o0

58T 00

Spectroscopic yield (isolated)

time  Temp. S15 23 18 Sle?
Entry Solvent Additive (h) (°C) (%) (%) (%) (%)
1 hexane - 4 rt 0 0(12) 35(0) 0(32
2 toluene - 4 rt 0 0 43 (56) 0(29)
toluene - 4 0 0 0 0 0

4 toluene - 1 0°C- 0 0(23) 925 0(12
5¢ toluene  BF3-OEt, 1 0°C- 0 0(7) 86(30) 0(10)
69  toluene BF3:OEt, 1 0°C- 1 0 76 (69) 0 (23)
7¢ toluene  BF3-OEt, 1 0°C- 3 0(16) 69(12) 0(35)
8"  toluene  B(CeFs)3 1 0°C- 0 0(33) 0(11) 0(20)
9d Et:O  BF3-OEt 1 0°C- 0 0(23) 67(50) 0(31)

109 toluene BF3-OEt 1 0°C—rt 0 0 0 0

aBiphenyl S16 was a product of the reaction but it was also formed as a byproduct in the preparation

of 1 M PhMgBr in diethyl ether in ca. 10% yield; Preverse addition, trifluoroiodane was added to
PhMgBr; ‘PhMgBr and 0.5 equiv of BF3-OEt> were mixed prior to addition of trifluoroiodane 22 at
0 °C; 90.5 equiv of BF3.0OEt, added to trifluoroiodane 22 prior to PhMgBr addition; 2 equiv of 22;
0.5 equiv of tris(pentafluorophenyl)borane added (B(CsFs)s); %no trifluoroiodane 22 was added.

General procedure for reaction of PhMgBr with trifluoroiodane 22 (Scheme 6)
F

F—I“—0
F

MgBr Ph—I—0O
—> CF CF

A dry Schlenk flask was charged with trifluoroiodane 22 (0.13 g, 0.3 mmol), dry toluene (3.7 mL)
and dry benzotrifluoride (38 uL, 0.3 mmol, 1 equiv of internal standard) under a nitrogen atmosphere.

The solution was cooled to 0 °C and an activator was added, followed by slow addition of
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phenylmagnesium bromide (0.3 mL, 1 M in diethylether, 0.3 mmol). On complete addition, the
solution was stirred at room temperature for 1-4 hours, after which an aliquot was taken for in situ
NMR analysis with a CeDs insert and spectroscopic yields for 18 and S15 were calculated using
benzotrifluoride. J¢ (benzotrifluoride) -62.6 (3F, s, ArCFs), (18) -73.1 (6F, s, CF3), (S15) -112.8 (1F,
s, ArF).

Hereafter, the in situ NMR sample was recombined with the reaction solution, and water (2 mL) was
added. The organic layer was decanted, and the aqueous was extracted with dichloromethane (3 x 2
mL). The organic extracts were combined and the solvent was removed in vacuo to afford a crude oil
(0.15 g). The crude oil was purified by column chromatography (100 wtSiO», gradient elution;
petroleum ether, 10% ethyl acetate in petroleum ether, 20% ethyl acetate in petroleum ether then 1:1

ethyl acetate:petroleum ether).

Phenyliodane 23 was isolated as a white solid and the following data was in agreement with the
literature [48]. 6 (CDCls3, 400 MHz) 6.80 (1H, dd, *Jun = 8.3 Hz, Jun = 0.9 Hz ArH), 7.34 (1H, ddd,
3Jun=8.4 & 7.1 Hz, “Jun = 1.5 Hz, ArH), 7.54 (3H, m, ArH), 7.69 (1H, tt, 3Jun = 7.5 Hz, *Jpu=1.5
Hz), 7.89 (3H, m, ArH). Jc (CD3Cl, 100 MHz) 81.3 (C, m), 111.5 (CH), 119.0 (ClI), 124.4 (CFs3, q,
1Jee = 290.5 Hz), 127.8 (CH), 130.5 (CH), 130.5 (CH), 131.1 (CH), 131.3 (C), 132.0 (CH), 132.2
(C), 137.0 (CH). JF (CD3Cl, 376 MHz) -76.04 (6F, s, CF3). High resolution mass spectrometry could

not be collected as sample did not ionise.

Reaction of methyl(trifluoromethyltrifluoroiodane (21) with PhMgBr

F
F—1Z—0 PhMgBr (1 eq.),

o BF; OEt, (0.5 eq.)
CF3 Toluene, 0 °C - rt, 1h

21

A dry Schlenk flask was charged with trifluoroiodane 21 (0.08 g, 0.2 mmol), dry benzotrifluoride (26
uL) and dry toluene (3.4 mL) to afford a clear solution, under a nitrogen atmosphere. The solution
was then cooled to 0 °C, and boron trifluoroide etherate (0.15 mL, 0.8 M, 0.12 mmol) was added,
followed by slow addition of phenylmagnesium bromide (0.2 mL, 1 M, 0.2 mmol). On complete
addition, the solution was stirred at room temperature for 1 hour. A sample was taken for in situ NMR
analysis and S15 was formed in 3% spectroscopic yield. J¢ (benzotrifluoride) -62.6 (3F, s, ArCF3),
(14) -77.7 (3F, s, CFs), (S15) -113.6 (1F, s, ArF).

Hereafter, the reaction solution was quenched with water (2 mL) and the organic phase was decanted.

The aqueous was extracted with toluene (3 x 2 mL) and the organic extracts were combined and
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solvent was removed in vacuo to afford a crude oil (0.15 g), which was purified by column
chromatography (100wtSiO3, gradient elution, petroleum ether, 5% ethyl acetate in petroleum ether,
30% ethyl acetate in petroleum, 1:1 ethyl acetate to petroleum ether) to afford iodoalcohol 14 as a
yellow oil (0.06 g, 82%).

Reaction of dimethyltrifluoroiodane 20 with PhMgBr

F PhMgBr (1 eq.),

_ |
9 BF; OEt, (0.5 eq.)
@ Toluene, 0°C -rt, 1 h

20 S$17

A dry Schlenk flask was charged with trifluoroiodane 20 (0.10 g, 0.3 mmol), dry benzotrifluoride (38
uL, 0.3 mmol) and dry toluene (3.4 mL) to afford a clear solution, under a nitrogen atmosphere. The
solution was then cooled to 0 °C, and boron trifluoroide etherate (0.2 mL, 0.8 M, 0.16 mmol) was
added, followed by slow addition of phenylmagnesium bromide (0.3 mL, 1 M, 0.3 mmol). On
complete addition, the solution was stirred at room temperature for 1 hour. A sample was taken for

in situ NMR analysis but no fluorobenzene was formed. Jr (benzotrifluoride) -62.6 (3F, s, ArCFs).

Hereafter, the reaction solution was quenched with water (2 mL) and the organic phase was decanted.
The aqueous was extracted with toluene (3 x 2 mL) and the organic extracts were combined and
solvent was removed in vacuo to afford a crude oil (0.15 g), which was purified by column
chromatography (100 wtSiOz, gradient elution, petroleum ether, 5% ethyl acetate in petroleum ether,
30% ethyl acetate in petroleum, 1:1 ethyl acetate to petroleum ether) to afford S17 as a yellow oil
(0.02 g, 31%). The data was in agreement with the literature [49]. on (CD3ClI, 400 MHz) 4.89 (1H, s,
CHaHg), 5.22 (1H, s, CHaHg), 6.94 (1H, t, 3Jun = 7.0 Hz, ArH), 7.18 (1H, d, 3Jun = 7.3 Hz, ArH),
7.30 (1H, t, ®Jun = 7.3 Hz, ArH), 7.84 (1H, d, ®Jun = 7.0 Hz, ArH). éc (CDsCl, 100 MHz) 24.0 (CH3),
97.1 (Cl), 116.2 (CHy), 128.2 (CH), 128.5 (CH), 128.7 (CH), 139.3 (CH), 148.6 (C), 149.0 (C). m/z
(ASAP) 243.9750 ([M]*, CoHol requires 243.9749, 100 %).

General procedure for monitoring the stability of hypervalent iodine(V) fluorides 6, 20, 21
and 22 in acetonitrile-ds under argon

The samples for the stability studies were prepared in the glovebox under an argon atmosphere. To a
J Young’s NMR tube was charged hypervalent iodine(V) fluoride (0.05 mmol), dry and degassed
benzotrifluoride (6 pL, 0.05 mmol, 1 equiv) and dry acetonitrile-dz (0.6 mL). The NMR tube was
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sealed under argon and studied by *H and °F NMR spectroscopy over 7 days. Key NMR data for
each hypervalent iodine(V) fluoride are shown below.

General procedure for monitoring the stability of hypervalent iodine(V) fluorides 6, 20, 21 and
22 in acetonitrile-ds under air

The samples for the stability studies were prepared in the glovebox under an argon atmosphere. To a
J Young’s NMR tube was charged hypervalent iodine(V) fluoride (0.05 mmol), dry and degassed
benzotrifluoride (6 pL, 0.05 mmol, 1 equiv) and dry acetonitrile-ds (0.6 mL). The NMR tube was
sealed under argon and *H and *°F NMR spectra were collected immediately. Hereafter, the J Youngs
NMR tube was opened to air for ca. 5 minutes, then resealed under an air atmosphere and the solution
was studied by *H and °F NMR spectroscopy over 7 days.

100,0
90,0
80,0
70,0
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50,0
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0 50 100 150
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Figure S4: Stability of hypervalent iodine(V) fluorides 6 (dark blue line), 20 (red line), 21 (green

line) and 22 (light blue) in CD3CN under air at room temperature

Key NMR data used in the stability studies:

F o g
o—I~—o o—I1%“o0 O—I—0

F Hzo .
W PhCF3 (1 eq.) W

6 9 10
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Jn (CDsCN, 400 MHz) 1.40 (12H, s, CHs, 10), 1.52 (6H, s, CHs, 9), 1.54 (6H, s, CHs, 9), 1.60 (12H,
s, CHs, 6), 7.64 (1H, m, ArH, PhCFs).

Se{*H} (CDsCN, 376 MHz) -22.9 (2F, s, IF2, 6), -63.2 (3F, s, CF3, PhCFs).

F 0
F5I=—o0 F—IZ—0
H,0
F o + 2HF
PhCF5 (1 eq.)
20 s13

Sn (CDCN, 400 MHz) 1.57 (3H, s, CHs, S13), 1.65 (3H, s, CHs, S13), 1.69 (6H, s, CHs, 20), 7.64
(1H, m, ArH, PhCFs).

Se{*H} (CDsCN, 376 MHz) -20.1 (2F, d, 2Jee = 107.5 Hz, IF2, 20), -33.9 (1F, t, 2Jer = 107.5 Hz, IF,
20), -29.8 (1F, s, S13), -63.2 (3F, s, CFs, PhCFs3).

F—I—o0 F—I“—o0
J A0 + 2HF
CF3 PhCF;(1eq.) CF3
21 $10

Sn (CDsCN, 400 MHz) 1.74 (3H, g, “Jue = 1.0 Hz, CHs, S10), 1.82 (3H, g, “Jue = 1.0 Hz, CHs, S10),
1.86 (3H, s, CHs, 21), 7.64 (1H, m, ArH, PhCFs).

Je{*H} (CD3sCN, 376 MHz) -17.3 (1F, ddq, 2Jrr = 139.1 & 119.8 Hz, °Jrr = 6.8 Hz, IF, 21), -19.7
(1F, dd, 2Jrr = 139.0 & 107.6 Hz, IF, 21), -34.2 (1F, s, IF, S10), -34.7 (1F, s, IF, S10), -38.5 (1F, dd,
2Jer = 120.1 & 107.8 Hz, IF, 21), -63.2 (3F, s, CF3, PhCFs), -80.2 (3F, d, %Jrr = 6.8 Hz, 21), -80.1
(3F, s, CFs, S10), -80.4 (3F, s, CFs, S10), -183.3 (1F, br s, HF).

e _
Fal—0 H,0 F—I“—0 o
CF3  PhCF3(1eq) CF
CFy ° U CFy °
22 s14

or{'H} (CDsCN, 376 MHz) -16.7 (2F, dsept, 2Jer = 119.2 Hz, SJrr = 3.4 Hz, IF2, 22), -39.6 (1F, s,
S14), -43.8 (1F, t, 2Jee = 119.0 Hz, IF, 22), -63.2 (3F, s, CFs, PhCFs3), -75.8 (6F, t, 5J¢r = 3.4 Hz, CFs,
22), -75.9 (6F, s, CFs, S14), -183.3 (1F, br s, HF).
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General procedure for monitoring the stability of difluoroiodane 6 in chloroform-d: under
argon

O—I—=©0

F 0
-I~—0 0—I%—0
B ————

PhCF;3 (1 eq.)

o

6 9 10

The sample for the stability study was prepared in the glovebox under an argon atmosphere. To a J
Young’s NMR tube was charged difluoroiodane 6 (18.8 mg, 0.05 mmol), dry and degassed
benzotrifluoride (6 pl, 0.05 mmol, 1 equiv) and dry chloroform-d: (0.6 mL). The NMR tube was
sealed under argon and studied by *H and '°F NMR spectroscopy over 7 days. én (CDCls, 400 MHz)
1.49 (12H, s, CHs, 10), 1.62 (6H, s, CH3, 9), 1.65 (6H, s, CH3, 9), 1.67 (12H, s, CH3, 6), 7.63 (2H, m,
ArH, PhCFs3). 6e{*H} (CDCls, 376 MHz) -21.8 (2F, s, IF2, 6), -62.7 (3F, s, CF3, PhCF3).

General procedure for monitoring the stability of difluoroiodane 6 in chloroform-di under air

\‘F //O
O30 H,0 0—1%—0

[ + 2HF

PhCF; (1 eq.)

Samples for solution stability studies were prepared in the glovebox under an argon atmosphere. To
a J Young’s NMR tube was charged difluoroiodane 6 (18.8 mg, 0.05 mmol), dry and degassed
benzotrifluoride (6 pl, 0.05 mmol, 1 equiv) and dry chloroform-d; (0.6 mL). The NMR tube was
sealed under argon and *H and *°F NMR spectra were collected immediately. Hereafter, the J Youngs
NMR tube was opened to air for ca. 5 minutes, then resealed under an air atmosphere and the solution
was studied by *H and °F NMR spectroscopy over 2 days, after which complete decomposition was
seen. on (CDCls, 400 MHz) 1.62 (6H, s, CH3, 9), 1.65 (6H, s, CHs, 9), 1.67 (12H, s, CHj3, 6), 7.63
(2H, m, ArH, PhCFs). 6e{*H} (CDCls, 376 MHz) -21.8 (2F, s, IF2, 6), -62.7 (3F, s, CF3, PhCF3).
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General procedure for monitoring the stability of difluoroiodane 6 in chloroform-d: and

pyridine under air

7

F
0—,I—0 o—I1%—o0

F HO | + 2HF
PhCF5 (1 eq.)

6 9

Samples for solution stability studies were prepared in the glovebox under an argon atmosphere. To
a J Young’s NMR tube was charged difluoroiodane 6 (18.0 mg, 0.05 mmol), dry and degassed
benzotrifluoride (6 ul, 0.5 mmol, 1 equiv), dry pyridine (10 pl, 0.12 mmol, 2.4 equiv) and dry
chloroform-d; (0.6 mL). The NMR tube was sealed under argon and H and F NMR spectra were
collected immediately. Hereafter, the J Youngs NMR tube was opened to air for ca. 5 minutes, then
resealed under an air atmosphere and the solution was studied by *H and °F NMR spectroscopy over
7 days. on (CDCls, 400 MHz) 1.62 (6H, s, CHs, 9), 1.65 (6H, s, CHs, 9), 1.67 (12H, s, CHg, 6), 7.63
(2H, m, ArH, PhCFs3). de{*H} (CDClIs, 376 MHz) -21.8 (2F, s, IF2, 6), -62.7 (3F, s, CF3, PhCF3).

General procedure for hydrolysing hypervalent iodine(V) fluorides 6, 20, 21 and 22 with water
in acetonitrile-ds

Hypervalent iodine(V) fluoride (0.2 mmol) was added to a dry J Young’s NMR tube, followed by
dry ds-acetonitrile (0.6 mL) and dry benzotrifluoride (20 pl, 0.2 mmol). The NMR tube was sealed
under argon and H and °F NMR spectra were collected. Hereafter, the solution was exposed to air
and water (18 pl, 1.0 mmol, 5 equiv) was added, then °F{*H} NMR spectra were collected
immediately after and at 1-minute intervals over 20 minutes. The rate of hydrolysis of hypervalent
iodine(V) fluoride was calculated from the rate of change of hypervalent iodine(V) fluorides integral
relative to benzotrifluoride (r{*H} -63.23 (3F, s, ArCFs)).
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Figure S5: Hydrolysis of hypervalent iodine(V) fluorides 6 (dark blue line), 22 (light blue line), 21
(green line) and 20 (red line).

Structure solution and refinement

Table S4 summarises the crystallographic data for hypervalent iodine(V) compounds 6 and 9. The
data for the compounds were collected on a Bruker Apex 2000 CCD diffractometer using graphite
monochromated Mo-Ka radiation (A= 0.71073 A). The data were corrected for Lorentz and
polarisation effects, and empirical absorption corrections were applied. The structures were solved
by direct methods and refined by full-matrix least squares cycles on F? for all data, using SHELXTL
version 6.10 [50]. All hydrogen atoms were included in calculated positions (C—H = 0.95-0.99 A)
riding on the bonded atom with isotropic displacement parameters set to 1.5 Ueq (O) for hydroxyl H
atoms, 1.5 Ueq (C) for methyl H atoms and 1.2 Ueq (C) for all other H atoms. All non-hydrogen
atoms were refined with anisotropic displacement parameters. Data was collected on a Bruker D8
Quest Photon 11 diffractometer. The crystal was kept at 150.0 K during data collection. Using Olex2
[51], the structure was solved with the SHELXT [52] structure solution program using Intrinsic

Phasing and refined with the SHELXL [53] refinement package using Least Squares minimisation.

Crystallographic data (excluding structure factors) for the structures reported in this paper have been
deposited with the Cambridge Crystallographic Data Centre and allocated the deposition numbers
CCDC: 2351949-2351950. Copies of the data can be obtained free of charge from the Cambridge

Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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Table S4: Crystal data and structure refinement for difluoroiodane 6 and iodosyl 9

6 9
Empirical formula CoHisFIO; CuHsClol3N7Os5
Formula weight 356.14 1370.53
Temperature 150(2) K 150(2) K
Wavelength 0.71073 A 0.71073 A
Crystal system Orthorhombic Monaclinic
Space group Pbca P2(1)/n

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

Data collection range

Index ranges

Reflections collected
Independent reflections
Completeness to theta
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

a=12.691(5) A 0=90°
b=15.804(6) A B=90°
c=25354(10)A  y=90°
5085(3) A®

16

1.861 Mg/m?

2531 mm

2784

0.55 x 0.48 x 0.33 mm®

1.61 10 26.00°.

-15<=h<=15, -19<=k<=19, -30<=I<=31

37140

4987 [R(int) = 0.1084]
100.0%

Empirical

0.901 and 0.346
Full-matrix least-squares on F?
4987/0/315

1.183

R1=0.0540, wR?=0.1091
R1=0.0649, wR?>=0.1131
1,529 and -1.640 e. A3

a=14533(12)A  a=90°

b=22613(19)A  p=95.754(19)°

c=16155(13) A y=90°
5282(8) A

4

1.723 Mg/m?

1.947 mm’?

2712

0.23 x0.16 x 0.08 mm®
1.5510 26.00°.

-17<=h<=17, -27<=k<=27, -19<=I<=19

41022

10380 [R(int) = 0.1377]
100.0 %

Empirical

0.856 and 0.548
Full-matrix least-squares on F?
10380/2/653

0.907

R1=0.0645, wR? = 0.1232
R1=0.1150, wR? = 0.1386
3.055 and -1.050 e. A3
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IH, B3C and °*F NMR spectra
'H NMR spectrum of 2,6-dimethyliodobenzene S2 — CDCls
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'H NMR spectrum of 2-iodoisophthalic acid S3 — de-DMSO
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'H NMR spectrum of dimethyl 2-iodoisophthalate S4 — CDCls
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'H NMR spectrum of iodo-diol 8 — CDCls
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'H NMR spectrum of dioxoiodane 10 — CDCls
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'H NMR spectrum of dioxoiodane 10 - CDsCN
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'H NMR spectrum of methyl 3-(2-hydroxypropan-2-yl)benzoate S6 — CDCls
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'H NMR spectrum of dimethyl isophthalate S7 — CDCls
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'H NMR spectrum of methyl 3-(2-hydroxypropan-2-yl)-2-iodobenzoate S5 — CDCl3
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'H NMR spectrum of 2,2'-(2-iodo-1,3-phenylene)bis(propan-2-ol) S8 — CDCls
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'H NMR spectrum of difluoroiodane 6 — CDsCN
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1%F NMR spectrum of difluoroiodane 6 — CDsCN

F
O?I‘—O
£
6 B
2.0
|
-10 -20 =30 -0 =50 -60 =70 -80 -90 -100 -110 -120  -130 -140 -150 -l60 Chemical Shift (ppm,
'H NMR spectrum of iodosyl 9 — CDsCN
=+ o

791
7.89
787
7.61
759

_0

O—I1=—0
9
1.00 1.94
T eI I
8.0 7.9 7.8 7.7 7.6 Chemical Shift (ppm)
I JLMJ) i
1.00 1.9 11.69
8.0 7.5 7.0 6.5 6.0 55 5.0 435 4.0 35 3.0 2.5 2.0 1.5 1.0 Chemical Shift (ppm;

S48



13C NMR spectrum of iodosyl 9 — CDsCN
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13C NMR spectrum of dibenzylamide S9a — ds-DMSO
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'H NMR spectrum of bis(isopropyl)amidoiodobenzene S9b — CDCls
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13C NMR spectrum of bis(isopropyl)amidoiodobenzene S9b — CDCls
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13C NMR spectrum of dibenzyliodane 11a — CDsCN
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13C NMR spectrum of bis(isopropyl)amidoiodane 11b — CDCls
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13C NMR spectrum of 2’-iodoacetophenone 13 — CDCls
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13C NMR spectrum of methyl(trifluoromethyl)iodoalcohol 14 — CDCls
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'H NMR spectrum of methyl(trifluoromethyl)fluoroiodane 15 — CDCls
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1%F NMR spectrum of methyl(trifluoromethyl)fluoroiodane 15 — CDCls
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1%F NMR spectrum of methyl(trifluoromethyl)iodosyl fluoride S10 — CDsCN
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13C NMR spectrum of trifluoromethylketone 17 — CDCls
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'H NMR spectrum of bis(trifluoromethyl)iodoalcohol 18 — CDCls
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F NMR spectrum of bis(trifluoromethyl)iodoalcohol 18 — CDCls
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13C NMR spectrum of bis(trifluoromethyl)fluoroiodane 19 — CDsCN
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'H NMR spectrum of dimethyltrifluoroiodane 20 — CDsCN

F ) <+ ey —
N s e
FZI—0 =3 Sog
- & 5T
20
L
1.91 1.01
|
e L — L MMM,
-10 -15 -20 25 -30 Chemical Shift (ppm}
1.91 1.01
[
0 -10 20 =30 =40 -50 -60 =70 -80 -90 -100 -110 -120 -130 -140  Chemical Shift (ppm;
1 - - -
3C NMR spectrum of dimethyltrifluoroiodane 20 — CDsCN
= 2 5 eEaY o o
= + o v = ™
= oooadd B e}
F
FI—0
O
20
144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 Chemical Shift (ppm;

S63



1%F NMR spectrum of dimethyltrifluoroiodane 20 — CD3CN
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13C NMR spectrum of dimethyliodosyl fluoride S13 — CD3CN
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'H NMR spectrum of methyl(trifluoromethyl)trifluoroiodane 21 — CDsCN
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1%F NMR spectrum of methyl(trifluoromethyl)trifluoroiodane 21 — CDsCN
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13C NMR spectrum of bis(trifluoromethyl)trifluoroiodane 22 — CDsCN
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'H NMR spectrum of bis(trifluoromethyl)iodosyl fluoride S14 — CDsCN
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1F NMR spectrum of bis(trifluoromethyl)iodosyl fluoride S14 — CD3CN
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Table S5: Comparing properties of hypervalent iodine(V) fluorides 6, 20-22, hypervalent iodine (III) fluorides 2 and 19 and

hypothetical iodine (V) fluorides 7a and 7b via DFT calculations®

d(C- d(I- d(1- d(I- dc of; dr Qr Jon Oc-i-r Or-ior Ocorr Ocor- O Orrr oo
) F) F ) 0/N) (®) (®) : o o ‘ -p
(h) () () (h) (®) ) B (@) (°)
6 2.04 2.00° - 2.03 - 1.689 -0.460 - - 86.7 173.6 - 80.6 161.1 - 90.0
. 355 . 561
20 2.09 1.98° 1.99 1.99 - 1.738 -0.453 - - 86.0 171.8 87.0 81.8 168.8 88.6 88.8
. 419 0. 449 . 556
21 2.09 1.98° 1.98 2.01 - 1.753 - - - 86.1° 171.7 87.4 81.2 168.6 88.4° 83.6"
. 415 0.445° 0.439 . 550
22 2.10 1.97 1.97 2.03 - 1.766 —0.438 - - 86.2 171.4 87.8 80.5 168.5 87.8 92.1
. 407 0. 428 . 540 ¢
2 2.10 - 2.04 2.07 - 0. 957 - - - - - 87.2 80.8 167.9 - -
. 403 0. 490 . 574
19 2.10 - 2.02 2.09 - 1. 009 - - - - - 87.9 79.8 167.8 - -
. 387 0. 469 . 552
Ta 2.06 2.00 - 2.12 - 1.668 —0.426 - - 88.0 175.9 - 78.3 156.6 - 88. 2
. 312 . 609
™ 2.05 1.99° - 2.12 - 1.667 —0.444 - - 88.4 176.7 - 78.4 156.9 - 90. 0
0.314 0. 591

a Calculations performed at wB97xD/cc—pvdz, with a cc—pvdz—PP basis set used for the iodine atom. C refers to ipso carbon atom, F

and F’

refers to fluorine atom bound to iodine. b Dihedral angle of Como =~ Ciso = I - F and Corno —
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Cipso -

I-F

. ¢ Structure is nearly



symmetric about F-1-F (mirror plane). d Average between 1.99 and 1.97.e Average between 0.441 and 0.449. f Average between 85.6
and 86.6. g Average between 88.4 and 88.5. h Average between 84.8 and 82.5.

Coordinates and total energy (Hartree)
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