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1. Alternative Synthesis of 4,5-benzoxepin
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Scheme S1. Synthetic route to 4,5-benzoxepin.

Preparation of 1,4-dihydronaphthalene (34).

An oven-dried, 500 mL 3-necked round-bottom flask was fitted with a Dewar condenser, N2
inlet, rubber stopper, and a large egg-shaped magnetic stir bar [1]. The apparatus and the condenser
were cooled with dry ice/isopropanol baths and flushed with nitrogen. Ammonia (80 mL) was
condensed into the flask. Dry ether (45 mL) and naphthalene (5.00 g, 39 mmol) were added with
stirring. Sodium metal (0.38 g) was added in three pieces over a five-minute period. The blue solution
was stirred for 30 minutes and quenched with saturated ammonium chloride (12 mL). The ammonia
was allowed to evaporate, and the mixture was transferred to a separatory funnel where the organic
layer was washed four times with ammonium chloride and dried over sodium sulfate. The organic
layer was concentrated under reduced pressure to give a white solid (1.2 g, 24% yield of 34, used
without purification). 'H NMR (400 MHz, CDCls) 9 =3.39 (d, 4H, ] =1.31 Hz), 5.92 (t, 2H, ] = 1.48 Hz),
7.09-7.17 (AA'BB’, 4H).

Preparation of 1,4-dihydro-2,3-epoxynaphthalen?(35)

A 100 mL 3-necked round-bottom flask was fitted with two stoppers, a dropping funnel, and a
magnetic stir bar [2]. The flask was charged with 1,4-dihydronaphthalene (0.34 g) in of
dichloromethane (15 mL) and cooled to 0 °C. m-CPBA (0.70 g) was dissolved in dichloromethane (15
mL) and added dropwise over a 5-minute period. The reaction was stirred for 5 hours then filtered
directly into the separatory funnel. The lower organic layer was washed with saturated sodium
bicarbonate (2 x 25 mL), water (2 x 25 mL), and brine (2 x 25 mL). The mixture was dried over sodium
sulfate and concentrated under reduced pressure. The white solid was purified by column
chromatography (60 mesh silica gel, 3:1 hexanes: ether) and 35 (0.376 g, 100% yield) was recovered as
a white solid. 'TH NMR (400 MHz, CDCls) o =3.19 (AB, 2H, ] = 19.04 Hz), 3.31 (AB, 2H, ] = 19.04 Hz),
3.47 (app s, 2H), 7.02-7.07 (AA’BB’, 2H), 7.12-7.17 (AA’BB’, 2H).

Preparation of 1-bromo-1,2-dihydro--2,3-epoxynaphthalene (36)

An oven-dried 100-mL 3-necked round-bottom flask was fitted with two stoppers, a reflux
condenser and magnetic stir bar. The flask was charged with 35 (0.14 g, 0.9 mmol) and NBS (0.27 g)
in dry dichloromethane (12 mL). AIBN (0.021 g) was dissolved in dichloromethane (8 mL) and added
to the reaction flask. The mixture was heated at gentle reflux for 51 hours. The lower organic layer
was washed with water (2 x 50 mL) and brine (2 x 50 mL), dried over sodium sulfate, and concentrated
under reduced pressure to give a yellow oil/solid. The crude product was purified by column
chromatography (60 mesh silica gel, 3:1 hexanes:ether) and the first fraction was collected to give a
46% yield of 36 (99 mg) as white needles. 'H NMR (400 MHz, CDCls) d =3.27 (AB, 1H, J = 17.55 Hz),
3.31 (AB, 1H, J = 17.55 Hz), 3.62-3.66 (m, 1H), 3.76-3.80 (m, 1H), 5.54 (d, 1H, J = 3.67), 7.08-7.11 (m,
1H), 7.21-7.31 (m, 3H).

Preparation of 4,5-benzoxepin via dehydrohalogenation? (11)

An oven-dried 100-mL 3-necked round-bottom flask was fitted with N2 inlet, magnetic stir bar,
and dropping funnel. The flask was charged with potassium t-butoxide (0.224 g, 4 eq) in 20 mL of
dry TFH and cooled to 0 °C. 36 (0.114 g, 1eq) was dissolved in 5 mL of dry THF and added dropwise
over a 50-minute period. After addition, the funnel was replaced with a calcium chloride drying tube.
After 24 hours the mixture was filtered and concentrated. The crude product was purified by column
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chromatography (60 mesh silica gel, 3:1 hexanes:ether). The first fraction was collected as 11 (60 mg,
83% yield) as a yellow solid. '"H NMR (400 MHz, CDCls) o =5.06 (dd, 2H, ] =7.70, 3.99 Hz), 5.67 (dd,
2H, ] =7.38, 3.98 Hz), 6.61-6.66 (AA’XX’, 2H), 6.88-6.92 (AA’XX’, 2H). 3C NMR (100 MHz, CDCls) &
=146.2, 136.0, 129.2, 127.9, 113.4. EI-MS (DCM) = 144 (85), 115 (100), 89 (35). UV-Vis (0.2 mg/mL in
DCM) Amax = 310.2 nm.
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2. Characterization
2.1. Enzyme Incubations with 4,5-benzoxepin

Below are the total ion chromatograms for the reactions of 4,5-benzoxepin with P450 isoforms and
pHLM followed by corresponding EI-MS.
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Figure S1. Reaction of 11 with P450 2E1.
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Figure S2. Reaction of 11 with P450 3A4.
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Figure S3. Reaction of 11 with pHLM.

Figure S4. Incubation of 11 with no enzyme —control experiment.
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2.2. Enzymatic Incubations with 2,7-dimethyloxepin

Below are the total ion chromatograms for the reactions of 4,5-benzoxepin with P450 isoforms and
pHLM followed by corresponding EI-MS.
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Figure S8. Incubation of 2,7-dimethyloxepin 8 with P450 1A2.
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Figure S9. Incubation of 8 with P450 3A4.
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Figure S10. Incubation of 8 with pHLM.
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Figure S11. Incubation of 8 with P450 2E1.

S9



Intensity

Intensity

120

| I|., 1 ' 1.
D0 OoONmMMAN O A NN VOVODNNOONOOM AN O O
DO 4 N ML OO O 4 AN M T O OO O N M
o o e e 1 AN AN AN AN AN NN NN MmM Mmoo

Mass/Charge

Figure S12. EI-MS dimethyloxepin (retention time = 5.6 min).
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Figure S13. EI-MS dimethylphenol (retention time = 7.3 min).
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Figure S15. EI-MS dihydroxy-dimethylphenol (retention time = 10.4 min).
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2.3. Synthesis of 4,5-benzoxepin—NMR data
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Figure S16. '"H NMR (400 MHz, CDCls) of 1,4-dihydronaphthalene.

S12



suTimozanzoo ER
fm NS T
;
@QO J
35
J
[
[ ,
[ /
|| |
CDCl3
H20
AN JL lJ [ — | P
1 e
L R
T T T T T ; T T T T T T T T T T T T
10 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 {ppm)

Figure S17. '"H NMR (400 MHz, CDCls) of 1,4-dihydro-2,3-epoxynaphthalene.
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Figure S19. '"H NMR (400 MHz, CDCls) of 4,5-benzoxepin.
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2.4. Characterization of 20

BE G
SE5"

LT
opa-"

1

5.6

grease

PEL

(E_— L__,J_n_.__JL_A_J_u_
64 6.2 6.0
hexanes
_,J\._}J

Fsen
4
L2
=1
Fran {
[--]
=1
—_
E —
=)
RS
fud
[ ™
~
L
[
Tasnf 2
M~ <
=]
Mo
=)
e W0 g
L od
o
L

CDCl3

oot

560
I8

Fere
e

E=aeo

3.0 2.5 2.0 L5 1.0 0.5 0.0

3.5

4.0
f1 (ppm)

8.0 75 7.0 6.5 6.0 5.5 5.0 4.5

8.5

Figure S20. '"H NMR (500 MHz, CDCls) of 20.
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Figure S22. IR (neat) spectrum of 20.
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2.5. Characterization of putative 21.
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Figure S41. HMBC (500 MHz, CDCls) of 21 (J = 8 Hz).
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Figure S42. Top: 20 shows trace amount 21. Bottom: 21 shows trace amount of 20.
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3. Calculations

R,R-20 meso-20

X0 H 0

relative energy: 0 kcal/mol 1.42 kcal/mol

Figure S43. DFT calculations (B3LYP/6-31G**) of RR and meso isomers of 20, respectively.

trans-21 cis-21
H
1ol /oHo
S, DN,
ORo HOonO
relative energy: 0 kcal/mol 5.69 kcal/mol

Figure S44. DFT calculations (B3LYP/6-31G**) of trans and cis isomers of 21, respectively.
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