


Generalexperimental information

Unless otherwise specified, all reactions were performed uraatealir atmosphere in oven

dried roundbottom flasks.The reactions were monitored by TLC visualized by UV (254 nm)
and/or with iodine. Column chromatography was performed on-200 mestsilicagel using

the gradient systemethyl acetatehexaneor acetonedichloromethane NMR data were
recordedon a Bruker AV 400 MHz in DMSGICDC4 using as internal standards the residual
DMSOsignalfdi baw 64 I w®pnl LIEWHE LIIVODP ¢KS O2NNB
solvent signals fotY ¢gSNB FFaaA3adySR a Saph 641 TF daaddpia
Coupling constants are given in Hd(flz) and the classical abbreviations are used to describe

the signal multiplicitiesMelting points were measured with a BichbB0 apparatusHigh

resolution mass spectra were obtained us®J OF mass spectrometdrhe heat source used

for the reaction is an oil batfOxa(aza)bicychalkenesand nitrosoareneg were prepared

according to literature procedures Diazoacetonitrile (CNCHE trifluorodiazoethane

(CRCHN) stock solutiodt and SeyferthGilbert reagent were prepared byfollowing the

reported literature procedure.

Note: CNCHMand CECHN stocksolutionmust be stored at temperatures0<Candmustbe
handledwith precaution
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Procedure for the preparation of Diazoacetonitrile

NaNO, (1.0 equiv
CN ZSCM ) CN

i |
NH, .HClI H;0, 0 °C, 15 min N,

2-Aminoacetonitrile hydrochloride (4.63 g, 50 mmol) was dissolved in water (10 mL) in a 50
mL roundbottomed flask immersed in ane-water bath, and then Gi€b (20 mL) was added.

The mixture was stirred vigorously, and NaN®45 g, 50 mmol) was added over 5 min. After
stirring for another 15 min, the mixture was extracted with,CH(50 mL), and the organic
layer was washed witkaturated aqueous NaH@6blution and dried over N&Q. Removing

the solvent at *Cunder vacuum gave the desired CMN\ as a yellow liquid.

Procedure for the preparation of fifluorodiazoethane stock solution

NaNO, (1.2 equiv)

CF3 toluene

CF;
> |

NH2 HCI Hzoy 0 oc’ 3 h N2

2,2,2Trifluoroethylamine hydrochloride (3.0 82.0 mmol) and NaN©(1.89 g,27.0 mmol)

were added to a 100 mL round bottom flask equipped with a stir bar. The flask was sealed
with a septum and purged with nitrogen. Tohe(25 ml) was added, and the reaction mixture
was cooled to 0Cwith constant stirring. ED (1.25 ml) was added slowBnd the solution

was stirred for 3 h at @C The yellow organic layer was separated carefully and then
transferred to an overdried round bottom flask sealed with a septum and stored &CO0

Procedure for the preparation of the Seyfertilbert reagent

NaH (2 equiv)

O o O o o)
1_OMe THF, 0 °C, 30 min i1l_OMe K,CO;, MeOH 1i_OMe
M Pom > P< YTl
e e TsNj, toluene Me OMe  55°¢c, 15 min ||/ OMe
0°C-25°C,3h N, N,

To a stirrel suspension of NaH (576 mg, 24.0 mmol) in dry THF (30 mL) at 0 °C, was added a
solution of 2oxopropyl phosphonate (2.0 g, 12.0 mmol) in dry THF (10 mL) dropwise. The
reaction mixture was stirred at 0 °C for 30 minutes and theolution of Tsh(4.73g, 24.0
mmol) in toluene (12 mL) waglded dropwise, the reaction mixture was further stirred at 25
°C for 3 h. After the completion dhe reaction, as indicated by TLC, the precipitate was
filtered off. The solventvas removed omarotary evaporate and the residue was purified by
column chromatography on silica gel (Aceton€d= 1/9) to deliver the Bestman®hira
reagent(BOR)1.96 g, 83% vyield). SubsequenB0R(1.92 g, 10 mmol) in 10 mL of MeOH
was stirred with potassium carbonate (276 mgmgnol) at room temperature for 15 min
(monitored by TLC analysis). The precipitate was filteredTa#. solventvas removed ora
rotary evaporator and the residue was purified by column chromatography on silica gel
(Acetone/BCM = 1/9) to furnish the Seyfdr-Gilbert reagent as yellow liquid (1.3 g, 87 %
yield).
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Generalprocedure for the synthesis of fused tricyclic cyanoisoxazolidides

RZ
N l/CN ACN
R | + Ar-NO + | —>» R
X N, 25°C,6h
R3
1 2 3a

10 mL rounébottom flask charged with nitrosobenzea (0.45 mmol, 1.5 equiv) was sealed,
evacuated, backfilled with nitrogen and ACN (2 mL) was added. Then, €Bl&BINmg, 0.45
mmol, 1.5 equiv) was added \aéasyringe. This reaction mixture was heatedb@t’C using an

oil bath for 1 h.Subsequently,hisreaction mixture was transferred via a syringe to another

10 mL rounebottom flask charged with oxabicyclic alkeh€0.30 mmol, 1.0 equiy and the
resulting reaction mixture was allowed to run at room temperature foh. After the
completion of the reaction, as indicated by TLC, the solvent was evaporated under reduced
pressure and the residue was purified using column chromatographyb2000mesh silica

gel) using ethyl acetate/hexane as the eluent to afford the product

Procedure forgramscalesynthesis offusedtricyclic cyanoisoxazolidinda
CN

CN :
ACN
Om + Ph-NO + [I —— Ou N—Ph
N, 25°C,10 h o

1a 2a 3a 4a

A50mL roundbottom flask charged with nitrosobenzea (1.1 g, .41 mmol) was sealed,
evacuated, backfilled with nitrogen and ACI% (nL) was added. Then, CNCH& (698 mg,

10.41 mmo) was added via syringe. This reaction mixture was heatedb8t°C using an oil

bath for 1h. Subsequently,his reactionmixture was transferred via a syringe to another 10

mL roundbottom flask charged with oxabicyclic alketee(1 g, 6.94 mmqg| and the resulting
reaction mixture was allowed to run at room temperature €dn. After the completion of the
reaction, as indicated by TLC, the solvent was evaporated under reduced pressure and the
residue was purified using column chromatography 2D mesh silica gel) using ethyl
acetate/hexane as the eluent tafford the product4a asyellowsolid (14 g, 71%)



Table S1Optimization of the reaction conditions for the synthes$ fused tricyclic
trifluoromethylatedisoxazolidine$?

CFs
rCF3 solvent A
+ Ph-NO + || —_— N—Ph
N, temperature o
time
1a 2a 3b 5a

entry solvent temperature (°C'time (h) yield of5aP® (%)

1 toluene 50 2 88
2 ACN 50 2 91
3 ACN 25 4 91
4 DCM 25 4 85
5 THF 25 4.5 83
6 acetone 25 5 82
7 dioxane 25 4 86
8 MeOH 25 6 70
9 DMF 25 8 52
10° ACN 25 4 92(90)*
119 ACN 25 4 81

aGeneral conditions: 140.30 mmol)2a(0.60 mmol)3a(0.60 mmol) in toluene, solvent (2.0 mbYields were
determined by'H-NMR using GiBr. as an internal standard0.45 mmol of both2a and 3a were used“0.36
mmol of both2aand 3awere used*Isolated yield after silica gel column chromatography

Generalprocedure for the synthesis of fused tricycligfluoromethylated isoxazolidines 5

2 2
R R CF;
CF 3
Z 3 ACN
R @ + arno + [ 2SN gif N-Ar
S ' N, 25°C,4h
3 R3
1 R 2 3b 5

A 10 mL rounébottom flask charged with nitrosoene2 (045 mmol, 1.5 equiv) was sealed,
evacuated, backfilled with nitrogen anr®iCN(2 mL) was added. Thestock solution of
CRCHN in toluene3b (0.8 M, 563 pL, 045 mmol, 1.5 equiv) was added via syringe. This
reaction mixture was heated &0 °C using an oil bath fa6 min. Afterl5 min, this reaction
mixture was transferred via a syringe to another 10 mL rebotlom flask charged with
oxabicyclic alkené (0.30 mmol, 1.0 equiv), and the resulting reactiamxture wasallowed

to run at room temperature for 4 hAfter the completion of the reaction, as indicated by TLC,

the solvent was evaporatedinder reduced pressurand the residue was purified using

O2ft dzvyy OKNRZY!Il (123N LK@ 0 wethyhdeetatefmexand as khe éuerit A O |
to afford the product.



Gram scale ynthesis of fused tricyclitrifluoromethylated isoxazolidines &

CF, $
ACN
Ow + PhNO + [ — > Oe’ N—Ph
N, 25°C,10 h o

1a 2a 3b 5a
A50mL roundbottom flask charged with nitrosobenze2a (1.1 g, D.41 mmol)was sealed,
evacuated, backfilled with nitrogen anfiCN(15 mL) was added. Thestock solution of
CRCHN in toluene3b (0.8 M, 13 mL_, 1041 mmol) was added via syringe. This reaction
mixture was heated a0 °C using an oil bath fa6 min. Afterl5 min, this reaction mixture
was transferred via a syringe to anoth&d mL roundbottom flask charged witloxabicyclic
alkenela (1 g, 6.94mmol), and the resulting reaction mixture waowed to run at room
temperature forl0 h. After the completion othe reaction, as indicated by TL@e solvent
was evaporatedunder reduced pressureand the residue was purified using column
OKNBYF(d23aN)I LKE& omnnbunn YSaK &AfAOF ISt 0O dza A
the product5aas white solid1.8 g, 8%).

Compound 4a: 2-phenyl2,3,3a,4,9,9ahexahydro4,9-epoxynaphtho[2,3d]isoxazole3-
carbonitrile

o Following thegeneral procedure, the treatmerdf oxabicyclic alkenéa
N_Ph (43 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmoland

o diazoacetonitrile3a (30 mg, 0.45 mmoln ACN (2.0 mlgt 25°C fa 6 h
followed by column chromatography afforded the produta asyellow
solid (72 mg, 83%)R (Ethyl acetate/Hexanet5/85) = 030. Mp 167-169
°C.13C NMR(100a | T ¥ +DMSQ®@dEY k472 (C) 145.0(C) 1419 (C) 1289 (CH)1289
(CH),1274 (CH)127.1(CH) 1229 (CH) 121.0(CH) 120.2(CH) 117.3(C) 116.0 (CH)116.0
(CH) 82.6(CH) 822 (CH)805 (CH)56.6(CH) 561 (CH)H NMR(m nn al I DMSG LJILIY K
ds): 7.45¢ 7.37 (m,2H), 7.35 (d,J)= 7.3 Hz, 2H), 7.267.19 (m,2H), 7.12 (dJ= 8.0 Hz2H),
7.06 (t,J= 7.4 Hz]1H), 5.59 (s1H), 5.50 (s1H), 5.34 (dJ= 2.4 Hz1H), 4.71 (dJ= 6.3 Hz1H),
3.34 (d,J= 2.4 Hz, IHHRMS(ESI) m/z: [M + H]Calcd forGisHisN.Oz 291.1128 Found
291.1127.

C1gH14N20;
MW: 290.32

Compound 4b: 6,7-dimethoxy-2-pheny}2,3,3a,4,9,9ehexahydre4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

oN Following thegeneral procedure, the treatmeruf oxabicyclialkene

MeoN_Ph 1b (61 mg, 0.30 mmol) with nitrosobenzera (48 mg, 0.45 mmol)
MeO o and diazoacetonitril&a (30 mg, 0.45 mmolh ACN (2.0 mlgt 25 °C
C20H1gN204
MW: 350.37

for 6 hfollowed by column chromatography afforded the proddbt
aswhite solid(92 mg, 8%) R (Ethyl acetate/Hexane30/ 70) = 040.
Mp 182-184°C.BCNMRM A n al T I &) 14900€k1488 (C) 1473 (C) 136.4(C)
1331 (C) 129.2(CH) 129.2(CH) 1256 (CH) 1186 (CH)118.6(CH) 1166 (C) 105.5(CH)
1047 (CH)83.5(CH) 827 (CH), 80.6 (CH), 58.6 ¢;148.2 (Ck), 56.5 (CH), 56.4 (CFHLNMR
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mnn all = & 7.8IL@AE=/8%Hz7.1 Hz, 2H), 7.337.26 (M, 2H), 7.24 7.11(m,
1H), 6.93 (dJ= 7.5 Hz, 2H), 5.36 (s, 2H), 4.61)&6.3 Hz, 1H), 4.16 (@ 5.6 Hz, 1H), 3.89
(s, 6H), 3.31 (= 6.0 Hz, IHHRMSESI) m/ziM - H] Calcd foiGooHi7N20s 349.1194 Found
349.1194

Compound 4c. 6,7-dimethyl-2-pheny}2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

oN Following thegeneral procedure, the treatmerdf oxabicyclic alkene
MeN_Ph 1c(52mg, 030mmol)with nitrosobenzen&a (48 mg, 0.45 mmoBnd
Me o diazoacetonitrile3a (30 mg, 0.45 mmoin ACN (2.0 migt 25 °C for 6
“cn@?,”g’:;g; h followed by column chromatography afforded the produftt as
white solid(71 mg, 74%) R (Ethyl acetate/Hexane&5/75) = 045. Mp
193-195°CI3CNMRMnn al 1 I 4):147IB0T)KI41B(C)138.6(C) 136.4(C) 136.2
(C) 129.2(CH) 1292 (CH), 125.6 (CH), 122.5 (CH), 121.5 (CH), 118.7 (CH), 118.7 (CH), 116.6
(C), 83.6 (CH), 82.4 (CH), 80.3 (CH), 58.7 (CH), 58.2 (CH), 2020(CKCk). *H NMR(400
al l X 1 I12%ke/7.82(rh, 3H), 7.27 (3= 5.4 Hz, 1H), 7.257.11 (m, 2H), D9 (d,
J=11.5 Hz]H), 5.32 (s, 2H), 4.59 (@ 6.5 Hz, 1H), 4.15 (& 5.7 Hz, 1H), 3.29 (= 6.1 Hz,
1H), 2.25 (s, BHHRMSESI) m/z: [M + Halcd foiGoHioN202319.1441 Found319.144.

Compoundn R X  Sarfethboxy-2-phenyl2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile, 8methoxy-2-phenyt2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole3-carbonitrile

OMe OMe Following the general procedure, the treatmentof
CN
N 0 oxabicyclic alkeneld (52 mg, 0.30 mmol) with
OG0 L 5
o / nitrosobenzene 2a (48 mg, 0.45 mmol) and
C1oH16N;03 CN | diazoacetonitrile3a (30 mg, 0.45 mmoin ACN (2.0 miat
MW: 320.35 25 °C for 6 lfollowed by column chromatograplafforded

inseparable (1:3) regioisomeric mixture 4d and n Ra@white solid(73 mg, B%) R (Ethyl
acetate/Hexane: 25/75) = 0.30p 168-170 °C.13C NMR of one regioisomermnn  al I I 4
ppm/CD@): 152.9(C) 147.3(C) 143.1(C) 131.3(C) 129.9CH) 129.2(CH) 129.2(CH) 125.5

(CH) 118.5(CH)118.5(CH) 116.6(C) 113.5(CH) 111.1(CH) 83.4(CH) 82.9(CH) 78.2(CH)

58.7(CH), 57.3(CH) 55.5(CH)H NMRof one regioisomen nn al 1 £ 4):7.83@AY K/ 5/ f
J=7.8 Hz2H), 7.3 7.27 (m,2H), 7.25 7.14 (m,2H), 6.96 (dJ= 7.3 Hz1H), 6.78 (dJ= 8.4

Hz,1H), 5.59 (s1H), 5.40 (s1H), 4.64 (dJ= 6.2 Hz1H), 4.22 (dJ= 5.3 Hz1H), 3.86 (s3H),

3.37 (t,J = 5.9 Hz1H). Representative peaks for other isomer’3C NMRmnn al | = !
ppm/CD@): 153.8(C) 147.3(C) 146.2(C) 130.2(C) 127.9CH) 118.6(CH) 112.7(CH) 111.1

(CH) 82.9(CH) 80.6(CH) 80.3(CH) 58.6(CH), 57.8(CH) 55.7(CH)'HNMR(n nn al I I
ppm/CDG): 6.94 (d,J= 6.8 Hz, 1H), 5.60 (s, 1H), 5.38 (s, 1H), 4.6~(@.4 Hz, 1H), 4.17 (d,

J=5.6 Hz, 1H3.37 (t,J=5.9 Hz1H). HRMSESI) m/z: [M + H{alcd folCigH17N20z 321.1234
Found321.1229



Compound de, 4eV¥ 5-morpholino-2-phenyt2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole3-carbonitrile, 8-morpholino-2-phenyt2,3,3a,4,9,9a
hexahydre4,9-epoxynaphtho[2,3d]isoxazole3-carbonitrile

o Following the general procedure, the treatmentof
j [] oxabicyclic alkenele (69 mg, 030 mmol) with

i N ] o nitrosobenzene 2a (48 mg, 0.45 mmol) and

N-Ph N‘P“ diazoacetonitrile3a (30 mg, 0.45 mmolh ACN (2.0 mlat

CosHyiN;Os tN | 25°C fa 6 hfollowed by columrchromatography afforded
MW: 375.43 (1:9) regioisomeric mixture ofe and4eCaswhite solid(80

mg, 71%)R (Ethyl acetate/Hexane25/75) = 040. Mp 177-179 °C.13C NMRof Major isomer

Mnn al | DMSGdelI4BKC) 145.0(C) 143.3(C) 134.6(C) 128.5(CH),128.5(CH),
128.1(CH) 122.3(CH) 117.1(CH) 115.7(C) 115.2(CH) 115.2(CH) 113.6(CH) 82.4(CH)

81.9(CH) 79.2(CH) 65.9(CH), 65.9(CH), 56.5(CH) 55.6(CH) 50.3(CH), 50.3 (CH). H

NMRof Major isomer(n nn a |l | DMSGsLAI¥7.32 (M,2H), 7.19¢ 7.10 (m,1H),

7.09¢ 7.00 (m,3H), 7.00 (dJ= 7.1 Hz1H), 6.78 (dJ= 8.2 Hz1H), 5.73 (s1H), 5.43 (s1H),

5.37 (d,J= 2.2 Hz]H), 4.76 (d)= 6.3 Hz1H), 3.83¢ 3.74 (m4H), 3.40 (dd)= 6.3Hz 2.2 Hz,
1H), 3.10¢ 2.98 (m,4H). HRMS(ESI) m/z: [M + H]Calcd forGoaHyoNsOz3 376.1656 Found
376.165.

(o}

o
£o

Compound n ¥ X Amet¥2-phenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile, 7-methyl-2-phenyt2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole3-carbonitrile

Following thegeneral procedure, the treatmeraf

A diazoacetonitrile3a (30 mg, 0.45 mmolh ACN (2.0
mL) at 25 °C for 6 hfollowed by column
chromatography afforded (1) regioisomeric mixture ofif and 4fQas white solid (60 mg,
66%) R (Ethyl acetate/Hexane:@80) = 0.3. Mp 180-182 °C.:3CNMRof one regioisomer
mMnn all X ) 140R21CKIAB7(CA) 140.6(C) 131.4(C) 129.4(CH) 129.2(CH)
129.2(CH) 128.2(CH) 125.6(CH) 118.6 (CH) 118.6 (CH) 117.5(CH) 116.5(C) 83.3(CH)
82.9(CH) 79.1(CH) 58.6(CH) 57.2(CH) 185 (CH). *H NMRof one regioisomer(400 MHz,
1 LILIY R:7.83L %34 (m2H), 7.34¢ 7.27 (m2H), 7.2, 7.11 (m,3H), 7.04 (dJ= 4.0 Hz,
1H), 5.48 (s1H), 5.41 (s1H), 4.65 (dJ= 6.3 Hz1H), 4.23 (dJ= 5.5 Hz1H), 3.35 (tJ= 4.9

Hz, 1H), 2.38 (s,3H). Representative peaks for other isome*C NMR(Mnn al 1 X

ppmM/CDGY): 147.2(C) 142.7(C) 139.5(C) 130.3(C), 128.0(CH) 125.4(CH) 118.5(CH)117.5

(CH) 82.8(CH) 81.2(CH) 80.7(CH) 58.6(CH) 57.2(CH) 184 (CH). 'THNMR(n nn al 1 =

ppmM/CDGJ): 7.03 (d,J= 2.1 Hz1H), 5.47 (s1H), 5.40 (s1H), 4.63 (dJ= 6.4 Hz1H), 4.18 (d,
J= 5.7 Hz1H), 3.32 (tJ= 4.8 Hz1H), 2.37 (s3H). HRMS(ESI) m/z: [M + HCalcd for
CioHi7N2O 305.1285 Found305.1302

CN
MeN_Ph MeN—Ph oxabicyclic alkenelf (48 mg, 0.30 mmol) with
o . nitrosobenzene 2a (48 mg, 0.45 mmol) and

1

1



Compound 4g 2-phenyt2,3,3a,4,11,11dexahydro4,11-epoxyanthra[2,3d]isoxazole3-
carbonitrile

on Following thegeneral procedure, the treatmeraf oxabicyclic alkene
N_Ph 1g (58 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmol)
o and diazoacetonitrila (30 mg, 0.45 mmoljn ACN (2.0 mlgt 25°C
AL for 6 h followed by column chromatography afforded the proddgt
aswhite solid(74 mg, 73%) R (Ethyl acetate/Hexane20/80) = 035.
Mp 162-164°C.13C NMRM n n a | I DMSOdel 4Rk C) 142.6(C) 1392 (C) 1.6
(C) 1324 (C) 128.9 (CH) 128.9 (CH) 1282 (CH) 1282 (CH) 1262 (CH) 1262 (CH) 123.0
(CH) 119.6 (CH)118.6 (CH), 118 (CH), 16.0 (CH), 11&(C), .5 (CH), 821 (CH), 8@ (CH),
56.7(CH), B9(CH)IHNMRMm nn  al 1T I 1 -de)J9% B, 12H), 7.86 (0= 9.3
Hz, 2H), 7.5 7.51 (m, 2H), 7.4 7.36 (m, 2H), 7.16 7.12 (m, 2H), 7.07 (td= 7.3Hz 1.1
Hz, 1H), 54 (s, 1H), 5.66 (s, 1H9.41 (dJ= 2.5 Hz, 1H), 4.81 (8 6.4 Hz, 1H), 3.45 (dik
6.4Hz 2.5 Hz1H).HRMSESI) m/z: [M + HCalcd foiGoHi7N2.0,341.1285% Found341.1205.

Compound4h: bis-2-phenyt2,3,3a,4,9,9ehexahydra4,9-epoxynaphtho[2,3d]isoxazole3-
carbonitrile

Following the general procedure, the treatmentof
Ph. A o _ph oxabicyclic alkenelh (86 mg, 030 mmol) with

6'1 nitrosobenzene 2a (48 mg, 0.45 mmol) and

O O €N 1 diazoacetonitrile3a (30 mg, 0.45 mmoln ACN (2.0 mlgt

CagH6N404 25 °C fa 6 h followed by column chromatography afforded
MW: 578.63 the product 4h as white solid (137 mg, 79%) R (Ethyl
acetate/Hexane25/75) = 035. Mp 201-203°C.3C NMRmM n n  a | | DMSOde) 5D
(C) 150.3(C) 148.5(C) 146.8(C) 145.6(C) 143.6(C) 142.8(C) 142.8(C) 128.5(CH) 128.5
(CH) 128.5(CH) 128.5(CH) 125.7(CH) 125.4(CH) 123.0(CH) 122.5(CH) 121.1(CH) 120.3
(CH) 120.0(CH) 118.8(C) 118.6(C) 116.9(CH) 115.6(CH) 115.6(CH) 115.6(CH) 115.6
(CH) 82.4(CH) 82.2(CH) 819 (CH) 81.2(CH) 81.0(CH) 81.0(CH) 80.2(CH) 80.1(CH) 56.3
(CH)55.8(CCH)HNMR(n nn al I I 1-de.J6F (d,3=04{0 Kz2H), 7.57¢ 7.53 (m,
2H), 7.50c 7.41 (m, 2H), 7.497.33 (m4H), 7.2% 7.17 (m,2H), 7.14¢ 7.12 (m, 1H), 7.11 (d,
J=2.4 Hz, 2H), 7.06 (& 7.4 Hz, 1H), 5.81 (s, 2H), 5.63k}, 5.53 (s1H), 5.39 (dJ= 3.5 Hz,
1H), 5.36 (dJ= 2.5 Hz1H), 4.76 (dJ= 6.3 Hz2H), 3.39 (ddJ= 6.4Hz 2.4 Hz2H). HRMS
(ESI) m/zfM + HJ" Calcd forGseHz7N4Os 579.2027 Found 579.2(B6.

CN

Compound 4i, 4i¥ Y9-methyl-2-phenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile, 4-methyl-2-phenyt2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole3-carbonitrile

Following thegeneral procedure, the treatmerdf oxabicyclic alkenéi (48 mg, 0.30 mmol)
with nitrosobenzene2a (48 mg, 0.45 mmol) and diazoacetonitrda (30 mg, 0.45mmol) in
ACN (2.0 miat 25 °C for 6 followed by column chromatography affordétt9) regioisomeric

53]



oN mixture ofd4iandn AaSwhite solid(74 mg, 81% R (Ethyl
N_Ph N_Ph aceta_te/l.-lexane20/80) = O.40ﬁMp 180-182 °C13C NMR
Y : of Majorisomerimnn  al | ¥ 4):1400RQ)K453 / f
Mo oo, M O | (C) 144.3(C) 129.2(CH) 129.2 (CH) 128.0 (CH) 127.9
MW: 304.35 (CH) 125.4(CH) 120.1(CH) 120.0(CH) 118.5(CH) 118.5
(CH) 116.4(C) 88.4(C) 83.9(CH) 79.6(CH) 59.2(CH) 58.7(CH) 12.5(CH). *H NMR of
Majorisomero n nn al 1 3 3) 7.41973%4(th, BH),£7.38 7.27 (m, 3H), 7.25 (dd=
4.3 Hz, 1.6 Hz, 3H), 7.17 (8& 7.3 Hz, 1.3 Hz, 1H), 5.34 (s, 1H), 4.425d&.3 Hz, 1H), 4.28
(d,J= 5.0 Hz, 1H), 3.40 (d# 6.3 Hz, 5.1 Hz, 1H), 1.87 (s, BIRMSESI) m/z: [M + Kialcd
for CoH17N20» 305.1285 Found305.1287

Compound n 2% : %aeWl2-phenyt2,3,3a,4,9,9chexahydre4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile, 4-acetyl2-phenyt2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole3-carbonitrile

CN Following the general procedure, the treatmenibf
N_Ph N_Ph oxabicyclic alkenelj (56 mg, 0.30 mmol) with
o N nitrosobenzene 2a (48 mg, 0.45 mmol) and

07 "Me C20H16N2030 Me diazoacetonitrile3a (30 mg, 0.45 mmolij ACN (2.0 mlak
MW: 332.36 25 °C for 6 hfollowed by column chromatography

afforded inseparable (1:8) regioisomeric mixture odj andn @&g¥hite solid(78 mg, 79%)

R (Ethyl acetate/Hexan€5/ 75) = 0.5. Mp 176-178 °C.13C NMRof Major isomer(100 MHz,

1 LILIY ®: 2GELB(C) 146.6(C) 143.5(C) 139.9(C) 129.3(CH) 129.3(CH) 128.8(CH)
128.3(CH) 125.2(CH) 121.3(CH) 120.3(CH) 117.9(CH) 117.9(CH) 115.9(C) 94.4(C) 84.7
(CH, 83.9 (CH), 58.4 (CH), 58.3 (48)8 (Ch). 'H NMRof Major isomer(n nn al i X
ppmM/CDG)): 7.56 (dd J= 6.1Hz 2.1 Hz1H), 7.41c 7.37 (m,3H), 7.3% 7.29 (m,2H), 7.19 (d,
J=7.9 Hz3H), 5.53 (s1H), 4.86 (dJ= 6.2 Hz1H), 4.50 (dJ= 4.1 Hz]1H), 3.40 (ddJ= 6.2Hz

4.0 Hz1H), 2.42 (s3H).13C NMR of Minoisomer(mnn  al I I &) 2046JC)KLA7TD/ f
(C) 143.9(C) 140.6(C) 129.3(CH) 129.3(CH) 128.9(CH) 128.5(CH, 125.4 (CH), 121.6 (CH),
119.3 (CH), 118.2 (CH), 118.2 (CH), 116.0 (C), 93.5 (C), 83.0 £t)H3058.4 (CH), 57.5
(CH), 28.1CH). 'H NMRof Minorisomer(n nn al 1 X &) 7.43L@AK762 HZ2.0
Hz,1H), 7.40¢ 7.32 (m,3H), 7.31¢ 7.21 (m,2H), 7.15 (dJ= 7.5 Hz3H), 5.54 (s1H), 4.68 (d,
J=6.2 Hz1H), 4.09 (dJ= 4.8 Hz1H), 3.57 (ddJ= 6.3Hz 4.7 Hz1H), 2.40 (s3H).HRMYESI)
m/z: [M - H} Calcd forCoHisN203 331.1088 Found331.108.

Compound 4k 4,9dimethyl-2-phenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

Following thegeneral procedure, th&reatment of oxabicyclic alkenék (52 mg, 030 mmol)
with nitrosobenzene2a (48 mg, 0.45 mmoland diazoacetonitrile8a (30 mg, 0.45 mmoln
ACN (2.0 mlat 25°C fa 6 h followed bycolumn chromatography afforded the produtk as
white solid(72 mg,76%) R (Ethyl acetate/Hexane25/75) = 040. Mp 192-194 °C.13C NMR
mMnn all X &) 14790CKIATA(C) 145.0(C) 129.2(CH) 129.2(CH),128.1(CH)
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— 127.9(CH) 125.8(CH) 119.8(CH) 119.0(CH) 119.0(CH) 118.8(CH)
N | 116.5(C) 87.4(C) 86.1(CH) 84.4(C) 62.1(CH) 57.4(CH) 14.8(CH),
0" o "™ 12.6(CH).'HNMR(n nn a bpM/EDQG): 7.42¢ 7.39 (m, 1H), 7.38
Me 7.36 (m, 2H), 7.35 (§= 1.2 Hz1H), 7.29 7.25 (m, 3H), 7.24 7.21 (m,
CaotiaNz0; 2H), 4.46 (dJ= 6.3 Hz1H), 4.18 (dJ= 6.0 Hz1H), 3.31 ()= 6.2 Hz1H),
1.88 (s,3H), 1.85 (s3H). HRMS(ESI) m/z[M + H} Calcd forGoHioN20z

319.1441 Found319.1439.

Compound 4l tert-butyl 3-cyana2-phenyt2,3,3a,4,9,9ehexahydro4,9-
epiminonaphtho[2,3d]isoxazole10-carboxylate

Following thegeneral procedure, the treatmeraf oxabicyclic alkendl
@Q‘Cﬁ"""h (73 mg, 0.30 mmolyvith nitrosobenzene2a (48 mg, 0.45 mmoland
o diazoacetonitrile3a (30 mg, 0.45 mmoln ACN (2.0 mlgt 25 °C for 6 h
m':*?:;g; followed by column chromatography afforded the produitas white
solid (99 mg, 85% R (Ethyl acetate/Hexane20/80) = 030. Mp 164-166
°CI3C NMR(00a | T = +  ILaJL0%4k0(C% 146.8(C) 144.0(C) 140.9(C) 129.2(CH)
129.2(CH)127.9(CH)127.9(CH) 127.7(CH) 124.7(CH) 121.6(CH) 120.7(CH) 117.7(CH),
116.3 (C)B3.2(CH) 80.9(CH) 65.0(CH) 61.8(CH) 57.9(CH) 57.1(CH) 28.3(CH), 28.3(CH),
28.3(CH).THNMR6 nnn al | I o0 7.30JgDE6/7 BiZ, 5.8 Hz, 4H), 7€4.18 (m,
3H), 7.18 (dJ= 4.6 Hz, 1H), 7.13 @ 6.8 Hz, 1H), 5.40 (s,1H), 5¢32.24 (m, 1H), 4.60 (d,
= 7.1 Hz, 2H), 3.26 @,= 5.4 Hz, 1H),.24 (s, 9H)HRMS(ESI) m/z: [M + Na]Calcd for
GaHaNsOsNa412.1632 Found412.1623

Compound am: 4-bromophenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

o Following thegeneral procedure, the treatmenof oxabicyclic

2 alkenela(43 mg, 0.30 mmol) with nitrosobenzefb (84 mg, 0.45
Oﬁ’ o'NOBr mmol)and diazoacetonitril@a (30 mg, 0.45 mmol) in ACN (2.0 mL)
C&sx:a;r:;gz at 25 °C for 6 lollowed by column chromatography afforded the

product4m aswhite solid(80 mg, 3%) R (Ethyl acetate/Hexane:

15/85) = 0.30Mp 186-188°C BC NMRmMn n  a |l T I %) 146IBJ€)K1A3D(CS 140.8
(C) 132.2(CH) 132.2(CH) 128.2(CH) 128.0(CH) 121.2(CH) 120.3(CH) 120.0(CH) 120.0
(CH) 118.3(C) 116.2(C) 83.3(CH) 82.6(CH) 80.5(CH) 58.5(CH) 57.7(CH) *H NMR(400
al 12 1 [JL0M&(8,58.8 Hz, 2H), 7.387.31 (m, 2H), 7.28 7.22 (m,2H), 7.16 (d,
J=8.8 Hz, 2H), 5.41 (s, 2H), 4.65)&16.4 Hz, 1H), 4.19 (@ 5.3 Hz, 1H), 3.35 (= 5.8 Hz,
1H) HRMSESI) m/z: [M + Halcd forCGgHisBrNeO, 369.0233 Found369.0238

Compound 4n: methyl-3-cyanc3a,4,9,9atetrahydro-4,9-epoxynaphtho[2,3d]isoxazot
2(3H)-yl)benzoate
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Following thegeneral procedure, the treatmerdf oxabicyclic
3 alkenela (43 mg, 0.30 mmol) with nitrosobenzei2e (74 mg,
Oa O'NOCOZ““ 0.45 mmol)and diazoacetonitril&da (30 mg, 0.45 mmol) in ACN
C20H16N204 (2.0 mL) at 25 °C for 6 h followed by column chromatography
MW: 34836 afforded theproduct 4n aswhite solid(80 mg, 77%) R (Ethyl
acetate/Hexane: 15/85) =20. Mp 165-167 °CI3CNMRM A n  al I T 4):186IZJ€)K / 5/ f
150.9(C) 144.0(C) 141.0(C) 130.9(CH) 130.9(CH) 128.3(CH) 128.1(CH) 125.5(C) 121.2
(CH) 120.3(CH) 116.2(C) 116.1(CH) 116.1(CH) 83.4(CH) 83.1(CH) 81.1(CH) 57.4(CH)
57.2(CH)52.1(CH). 'THNMR(n nn al | I 4):8.04.@J< B.5 Wz 2H), 7.457.29
(m, 2H), 7.25 (t)= 4.2 Hz2H), 7.21 (dJ= 8.5 Hz, 2H), 5.46 (s, 1H), 5.44 (s, 1H), 4.70=(d,
6.3 Hz, 1H), 4.51 (d= 3.8 Hz, 1H), 3.90 (s, 3H), 3.39 (td6.3Hz 3.8 Hz, IHHRMS(ESI)
m/z: [M + Hf Calcd foiGoH17N.04 349.1183 Found349.1169

CN

Compound 40: 3-bromophenyt2,3,3a,4,9,9ehexahydre4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

. o Following thegeneral procedure, the treatmerf oxabicyclic alkene
2 @ 1la (43 mg, 0.30 mmol) with nitrosobenzer2d (84 mg, 0.45 mmol)
N and diazoacetonitril&a (30 mg, 0.45 mmol) in ACN (2.0 mL) at 25 °C
c,:,,“;jﬁ:;gz for 6 h followed by column chromatography afforded gh@duct4o
aswhite solid(95 mg,86%) R (Ethyl acetate/Hexane: 15/85) = 0.30.
Mp 184-186°C.3CNMRMn n al 1 I 4): 148I6JT)KL43D(CY140.8(C) 130.5(CH)
128.3(CH) 128.1(CH) 128.1(CH) 123.0(C) 121.3(CH) 121.1(CH) 120.3(CH) 116.6(CH)
116.2 (C), 83.4 (CH), 82.7 (CH), 80.6 (CH), 58.3 (CH), 57."HCNMR(n nn al 1 = 4
ppm/CDQ): 7.47 (s, 1H), 7.487.29 (m,2H), 7.32; 7.18 (m4H), 7.15 (dJ= 8.1 Hz, 1H), 5.42
(d,J=4.0 Hz, 2H), 4.66 (8 6.4 Hz, 1H), 4.26 (8 5.1 Hz, 1H), 3.35 & 5.7 Hz, IHHRMS
(ESI) m/z: [M + H[alcd forCGigH14BrNeO2 369.0233 Found369.0235

Compound 4p: 3-chlorophenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

o o Following thegeneral procedure, the treatmermf oxabicyclic alkene
2 1la (43 mg, 0.30 mmol) with nitrosobenzeze (63 mg, 0.45 mmol)

N@ and diazoacetonitril&a (30 mg, 0.45 mmol) in ACN (2.0 mL) at 25 °C

ijsfz':;zz for 6 h followed by column chromatography afforded gh@duct4p

aswhite solid(78 mg, 80%) R (Ethyl acetate/Hexane: 15/85) = 0.30.

Mp 178-180°CBCNMRM A n  al T I ) 148140 )K1A359(CJ 140.8(C) 135.0(C)
130.2(CH) 128.2(CH) 128.1(CH) 125.1(CH) 121.3(CH) 120.3(CH) 118.3(CH) 116.2(C)
116.1 (CH), 83.4 (CH), 83@H), 80.6 (CH), 58.3 (CH), 57.7 (8WNMR(nnn al 1 X 1
ppm/CDQ): 7.39¢ 7.34 (m, 1H), 7.32 (§= 3.5Hz 2.7 Hz, 2H), 7.287.21 (m, 3H), 7.1
7.07 (m, 2H), 5.42 (d= 3.5 Hz, 2H), 4.66 (@ 6.4 Hz, 1H), 4.25 (8= 5.0 Hz, 1H), 3.35 @,
= 5.7 Hz, IHHRMSESI) m/z: [M + H[alcd foiCigH14CINO, 325.0738 Found325.0746
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Compound4q: 3-cyanophenyi2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3d]isoxazole
3-carbonitrile

o o Following thegeneral procedure, the treatmerf oxabicyclic alkene
2 @ la (43 mg, 0.30 mmol) with nitrosobenzer2é (59 mg, 0.45 mmol)
N anddiazoacetonitrile3a (30 mg, 0.45 mmol) in ACN (2.0 mL) at 25 °C
m*:h;r;g; for 6 hfollowed by column chromatography afforded the proddct
aswhite solid(67 mg, 71%) R (Ethyl acetate/Hexane: 15/85) = 0.30.
Mp 172-174°CBCNMRM A al T I &) 147IBJT)KLA3B(CY 140.8(C) 130.0(CH)
128.3(CH) 128.2(CH) 128.0(CH) 121.6(CH) 121.3(CH) 120.7(CH) 120.3(CH) 118.5(C)
115.9(C) 113.3(C) 83.5(CH) 82.9(CH) 80.9(CH) 57.9(CH) 57.5(CH) *H NMR(400 MHz,
L LILIY 8:/7.53/(4, 1H), 7.54.7.38 (m,1H), 7.37 (dJ= 2.9 Hz3H), 7.33 (dd)= 5.3Hz,
3.1 Hz, 1H), 7.26 (g7 4.0Hz 3.3 Hz, 2H), 5.44 (8 3.5 Hz, 2H), 4.71 (8 6.3 Hz, 1H), 4.38
(d, J= 4.3 Hz, 1H), 3.39 (dd= 6.4Hz 4.2 Hz, IHHRMS(ESI) m/z: [M + HCalcd for
CioH14N30, 316.1081 Found316.1086

Compound 4r. 2-(3,4dichlorophenyl}2,3,3a,4,9,9ehexahydre4,9-epoxynaphtho[2,3
d]isoxazole3-carbonitrile

o o Following thegeneral procedure, the treatmenbf oxabicyclic

2 alkenela (43 mg, 0.30 mmol) with nitrosobenzefg (79 mg, 0.45
Oﬁ' o’NOC' mmol)anddiazoacetonitrile3a (30 mg, 0.45 mmol) in ACN (2.0 mL)
c:\:w:f;fzzfz at 25 °C for 6 h followed by column chromatography afforded the

product4m aswhite solid (68 mg, 63%) R (Ethyl acetate/Hexane:

20/80) = 0.30.Mp 180-182 °C.13C NMR(100a | T = {DMS®dEY &47.0(C) 144.8(C)
141.6(C) 131.5(C) 1309 (CH), 127.5 (CH), 127.1 (CH), 124.9 (C), 121.4 (CH), 120.2 (CH), 117.4
(CH), 116.2 (CH), 116.1 (C), 84.6 (CH), 79.7 (CH), 79.3 (CH), 56.6 (CH), 54 MNIR#H00
al 1 = (DMS@Y %.60 (dJ=8.8 Hz, 1H), 734 7.39 (m,2H), 7.37 (dJ= 4.4 Hz1H),
7.27¢ 7.19 (m, 2H), 7.187.11 (m, 1H), 5.65 (d= 8.7 Hz, 1H), 5.54 (@ 6.8 Hz, 2H), 4.62
(d,J= 6.4 Hz, 1H), 3.3¢ 3.20 (m, 1H)HRMS(ESI) m/z: [M + H]Calcd forCgHi3CbN-O»
359.0349 Found359.0331

Compound 5a: 2-phenyt3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

CF, Following thegeneral procedurethe treatmentof oxabicyclic alkenéda
N_Ph (43 mg, 030 mmol) with nitrosobenzene2a (48 mg, 045 mmol) and
o trifluorodiazoethane3a (stock solutionin toluene, 563 pL, 0.45mmol) in
a2 | ACN(2.0 mL)at 25°C fa 4 hfollowed by column chromatography afforded
the product 5a as white solid (89 mg, 90%) R (Ethyl acetate/Hexane:
15/85) = 030. Mp 144-146°C2CNMRM A n a |l 1T I &) 150BJ8)K4453(d),1417
(C) 12.0(CH) 129.0(CH),128.0 (CH) 127.9(CH) 124.8 (qlXkr= 279.6 HzQ, 1227 (CH)
121.0(CH) 1203 (CH) 1147 (CH)1147 (CH)86.0(CH) 83.3(H), 82.0(CH) 70.8 (2 kr=
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30.7 Hz@H), 539 (CH). 'THNMR(m nn a |l 1 I &):7.B5cIN20 (b 3HJ, 7.287.26 (m,
1H), 7.2 7.18 (m, 2H), 7.1 7.09 (m, 2H), 7.01 (8= 7.3 Hz, 1H), 5.45 (s, 1H), 5.25 (s, 1H),
4.67 (d,J= 6.3 Hz, 1H), 4.22 (qdi= 7.6Hz 2.6 Hz, 1H), 3.25 (ddz= 6.3Hz 2.6 Hz, 1H}%F
NMRO o T ¢ gpmVCDG -74.7 (s).HRMS(ESI) m/z{M + HI Calcd forGigHisRNO,
334.1049 Found334.104t.

Compound 5b: 6,7-dimethoxy-2-phenyl3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

o Following thegeneral procedure, the treatmerdf oxabicyclic alkene
>3

MeO 3 1b (61 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmol)
MeoN—Ph and trifluorodiazoethane3b (stock solutionin toluene, 563 uL, 0.45

CaoH1sF3NO, mmol) in ACN (2.0 mLat 25 °C fo 4 h followed by column

WW: 39336 chromatography afforded the produdib as white solid (110 mg,
94%) R (Ethyl acetate/Hexane20/80) = 0.20.Mp 156-158 °C.13C NMR(mnn al 1T X !
ppm/CDG): 150.5(C) 148.9(C) 148.8(C) 137.0(C) 133.9(C) 128.9(CH) 128.9(CH),124.8
(9, \r= 279.5 HzC) 122.5 (CH)114.5(CH) 114.5(CH) 105.2(CH) 104.7(CH) 86.2(CH)
83.5(CH) 82.2(CH) 70.7 (q,2kr = 30.5 HzH), 56.4(CH), 56.4(CH), 54.2(CH) 'H NMR
(nnn appm/EDG):7.31 (tJ= 7.8 Hz, 2H), 7.10 (@ 8.1 Hz, 2H), 7.00 (& 7.3 Hz, 1}
6.88 (d,J= 13.1 Hz, 2H), 5.37 (s, 1H), 5.17 (s, 1H), 4.62@l4 Hz, 1H), 4.274.14 (m, 1H),
3.86 (s, 6H), 3.20 (dd= 6.4Hz 2.5 Hz, IH}FNMRd o T ¢ a | ICDG)1-74LIEIURMS
(ESI) m/zfM + HJ Calcd forCGoHioRsNOy 394.1261 Found394.157.

Compound 5c: 6,7-dimethyl-2-phenyt3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

cF, Following thegeneral procedure, the treatmerdf oxabicyclic alkene
MeN_Ph 1c (52 mg, 030 mmol)with nitrosobenzen&a (48 mg, 0.45 mmol) and
Me o trifluorodiazoethane3b (stock solutiorin toluene,563 uL. 0.45 mmol)
CaotligFaNO2 in ACN (2.0 mlgt 25 °C for 4 followed by column chromatography
afforded the product5c as white solid (95 mg, 88%) R (Ethyl
acetate/Hexane15/85) = 0.20Mp 179-181°C33CNMRmM A n  al I T 4):189060€)k / 5/ f
142.4(C) 139.4(C) 136.2(C) 136.1(C) 128.9(CH) 128.9(CH) 124.9 (q. kr= 279.9 HZzQ,
122.5(CH) 122.2(CH) 121.5(CH) 114.5(CH) 114.5(CH) 86.3(CH) 83.3(CH) 81.9(CH) 70.8
(q, 2br = 30.6 HzQH), 54.2(CH) 20.1(CH), 20.1(CH).'THNMR(n nn  al 1 X &) LIIVK/
7.58¢ 7.21 (m, 3H), 7.126.90 (m, 4H), 5.33 (d= 11.3 Hz, 1H), 5.12 @ 11.2 Hz, 1H), 4.58
(s, 1H), 4.16 (s, 1H), 3.83.07 (m, 1H), 2.17 (s, 6HIEFNMRO 0 T ¢ a | ICRCG)1-74.BILIY
(s).HRMSESI) m/zfM + H} Calcd forGoHioRN(G: 362.1362 Found362.134..

Compound5d, 5R:Y5-methoxy-2-phenyk3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole 8-methoxy-2-phenyl3-(trifluoromethyl)-2,3,3a,4,9,9a
hexahydra4,9-epoxynaphtho[2,3d]isoxazole
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Following the general procedure, the treatmenbf

OMe OMe
£ o oxabicyclic alkeneld (52 mg, 030 mmol) with
O" g OG’ /7" | nitrosobenzene 2a (48 mg, 0.45 mmol) and
C1gH1gFaNO; ¢F; | trifluorodiazoethane3b (stock solutiorin toluene,563 L,
MW: 363.34 0.45 mmol)in ACN (2.0 mlagt 25°C fa 4 h followed by

column chromatography affordemhseparable(1:1) regioisomeric mixture dd and 5R @s
light brown 0il (100 mg, 92%) R (Ethyl acetate/Hexane25/75) = 0.20 3C NMR of one
regioisomer(M 1 1 a ppmM/EDG): 153.0(C) 150.5(C) 143.9(C) 129.8(CH), 128.9(CH)
128.9(CH) 128.9(CH) 124.9 ¢, ', = 279.8 HzQ, 122.4(CH) 114.3(CH) 114.3(CH) 112.7
(CH) 110.9(CH) 85.7(CH) 82.1(CH) 79.6(CH) 70.6 |, 2r=30.8 Hz CH, 55.5(CH), 53.4
(CH) 'H NMRof one regioisomen nn al 1 X &):7.8I@deJ= B.7THg, 7.3Hz 1.4
Hz, 4H), 7.17 (dd= 8.3Hz 7.2 Hz, 2H), 7.107.06 (m, 2H), 7.00 (td= 7.4Hz 1.3 Hz, 2H),
6.88 (d,J= 7.2 Hz, 1H), 6.71 (@ 3.1 Hz, 1H), 5.41 (s, 1H), 5.21 (s, 1H), 4.65=(6,3 Hz,
1H), 4.21 (pd)= 7.8Hz 2.5 Hz, 2H), 3.82 (s, 3H), 3.23 (d6.4Hz 2.5 Hz, 1H}F NMRof
one regioisome o T ¢ a | ICDCG)-748Is)Representative peaks for other isomer
BCNMRMAn al 1 3 4):15360T)K305(C)X146.8(C) 131.8(C) 129.9(CH) 129.0
(9, *r= 277.1 HzQ, 128.7(CH),128.7(CH),122.4(CH),114.3(CH) 114.3(CH) 113.2(CH)
111.0(CH)86.2(CH)83.5(CH)81.0(CH) 70.8(q, 2k:r=30.8 Hz CH, 55.6 (CH), 53.7 (CH).
HNMRMm nn al 1T X #):7.010(dd&=/38Hz .2 Hz, 2H), 6.91 (@ 7.2 Hz, 1H), 6.74
(d,J= 3.1 Hz, 1H), 5.63 (s, 1H), 5.42 (s, 1H), 4.6B=(6,3 Hz, 1H), 3.85 (s, 3H), 3.27 (i,
6.4Hz 2.6 Hz, IH}F NMRO o T ¢ a | ICDCh)1-74.8J5IMRMSESI) m/zfM + H Calcd
for CloH17RN(: 364.1155 Found364.113.

Compound 5e, 5S:45-morpholino-2-phenyk3-(trifluoromethyl)-2,3,3a,4,9,9éhexahydro
4,9-epoxynaphtho[2,3d]isoxazole 8-morpholino-2-phenyt3-(trifluoromethyl)-
2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3d]isoxazole

Following the general procedure, the treatmentf
[ ] [ ] oxabicyclic alkenele (69 mg, 030 mmol) with
\ £Fs ) o nitrosobenzene 2a (48 mg, 0.45 mmol) and
Oe’ N—Ph Oﬁ’ ‘N-ph | trifluorodiazoethane3b (stock solutionin toluene, 563
CaaHorFaN,0s ¢r, | ML 0.45 mmol)in ACN (2.0 mlgt 25°C fa 4 h followed
MW: 418.42 by column chromatographwfforded inseparable (1:1)
regioisomeric mixture obe and 5eCaswhite solid(91 mg, 73%) R (Ethyl acetate/Hexane:
15/85) = 040. Mp 172-174 °C 13CNMRof oneregioisomer(mnn al I X 4):180BIYk / 5/ f
(C) 146.5(C) 143.4(C) 132.3(C) 129.2(CH) 129.0(CH) 129.0(CH) 124.8 ¢, *r=280.7
Hz Q, 122.9(CH) 116.7(CH) 115.1(CH) 115.1(CH) 113.9(CH) 85.7(CH) 82.5(CH) 81.0
(CH) 70.7 €, 2Xr=30.2 Hz CH, 67.1(CH), 67.1(CH), 53.9(CH) 51.6(CH) 51.6(CH). H
NMRof one regioisomern nn al 1 X 4):7.B3AIV.30/(n%, 2H), 7.16 7.11 (m, 3H),
7.03 (t,J=7.4 Hz, 1H$.91 (dJ= 72 Hz, 1H)%.76 (d,J= 8.2 Hz, 1H}.40 (s, 1H), 5.20 (s, 1H),
4.69 (d,J=6.4 Hz, 1H}%.18 (d,J= 6.7 Hz, 1HB.88¢ 3.83 (m, 4H), 3.27 (d,= 6.2 Hz, 1H),
3.08 ¢ 2.98 (m, 4H)F NMRof one regioisomer6 o T ¢ a | [/CDC): -7451SY
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Representative peaks for other isomePFC NMRm A n  al 1T I ) 1530BJCk 146.8 f

(C), 146.0 (C), 135.7 (C), 129.4 (CH), 123.1 (CH), 116.9 (CH), 115.3 (CH), 114.6 (CH), 85.9 (CH),

83.3 (CH), 82.0 (CH), 7102krF= 31.0 Hz, CH), 54.0 (CHH NMR(400a | T = 1 IgHJIY K/ 5/ f
6.95 (d,J= 7.2 Hz, 1H}.53 (s, 1H), 5.40 (s, 1H), 4.74Jd,6.6 Hz, 1H}.22 (d,J= 7.5 Hz,

1H),4.30¢ 4.16 (m, 4H), 3.9% 3.87 (m, 1H), 3.12 3.02 (m, 4H)®*F NMR6oTc al I =

ppM/CDC): -74.4 (s). HRMS(ESI) m/z{M + HJ Calcd forGoH2RN203 419.1577 Found

419.15B.

Compound 5f: 2-phenyt3-(trifluoromethyl)-2,3,3a,4,11,11&nexahydro4,11-
epoxyanthra[2,3d]isoxazole

oF, Following thegeneral procedure, the treatmemtf oxabicyclic alkene
N_Ph 1g (58 mg, 030 mmol) with nitrosobenzene?a (48 mg, 0.45 mmol)
o and trifluorodiazoethane3b (stock solutionin toluene, 563 uL, 0.45
vaztlreTsh 02 mmol) in ACN (2.0 mLat 25 °C fa 4 h followed by column
chromatography afforded the produéf aswhite solid(99 mg,86%)
R (Ethyl acetate/Hexanet5/85) = 0.5. Mp 155-157°C.3C NMRmnann  al I T &): LILIY K/
150.4(C) 141.5(C) 138.7(C) 133.2(C) 133.1 (C)129.0(CH) 129.0(CH) 128.5(CH) 1284
(CH) 126.8(CH) 126.7(CH) 122.8(CH) 122.6(q, *X:r= 279.9 HzQ, 119.8(CH) 119.0(CH)
114.8(CH)114.8(CH)86.1(CH) 83.3(CH) 81.9(CH) 71.0 ¢, °r= 30.9 Hz@H), 54.5(CH)
IHNMRn nn al 1 X &):7.B3GY.%6/(m, 2H), 7.68 (d= 18.9 Hz, 2H), 7.537.44
(m, 2H), 7.3& 7.28 (m, 2H), 7.18 7.08 (m, 2H), 7.02 (8= 7.3 Hz, 1H), 5.57 (s, 1H), 5.36 (s,
1H), 4.73 (dJ= 6.4 Hz, 1H), 4.28 (g 7.6Hz 2.7 Hz, 1H), 3.32 (dd= 6.4Hz 2.6 Hz, 1H)
FNMRO o T ¢ a | TCECEY-74ZIs)HRMS(ESI) m/z[M + H} Calcd forGaHi7RNG:
384.1206 Found384.12M.

Compound 5g: bis-2-phenyk3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydre4,9-epoxynaphtho[2,3
d]isoxazole

cFs Following the general procedure, the treatmentof
Ph"? A o.,.ph | Oxabicyclic alkenelh (86 mg, 030 mmol) with
o,, nitrosobenzene 2a (48 mg, 0.45 mmol) and
O O o trifluorodiazoethane3b (stock solutionin toluene, 563 pL,
C;.‘;'J?‘féi‘_é? 0.45 mmol)in ACN (2.0 mLat 25°C fa 4 h followed by

column chromatography afforded the produbgy aswhite
solid (163 mg, 82%) R (Ethyl acetate/Hexane25/75) = 0.20Mp 184-186 °C.13C NMR(100
al | X {DMS®EY k50.1(C) 150.1(C) 145.6(C) 143.9(C) 142.8(C) 141.1(C) 141.0
(C) 139.2(C) 128.2(CH) 128.2(CH) 128.2(CH) 128.2(CH) 125.8(CH) 125.6(CH) 124.7 ¢,
1Xr=280.2 HzQ, 121.1(CH) 120.4(CH) 120.4(CH) 119.4(CH) 119.4(CH) 118.8(CH)
112.8(CH)112.8(CH)112.8(CH)112.8(CH)85.1(CH)85.1(CH)82.3(CH) 82.1(CH) 80.4
(CH) 80.2(CH) 67.5 (1, 2br = 32.1 Hz CH, 52.3(CH),52.3(CH)"H NMR(n nn al I I 1
ppm/DMSQds): 7.62 (dt,J= 15.4, 4.9 H2H), 7.4% 7.38 (m4H), 7.28 (t)= 7.7 Hz4H), 7.05
(d,J=8.1 Hz4H), 6.91 (tJ= 7.3 Hz2H), 5.59% 5.52 (m4H), 5.13¢ 4.96 (m,2H), 4.7% 4.69
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(m,2H), 3.28¢ 3.21 (M2H).9F NMR(376a | 1 = (DMSQ®dEY -73.9 (s).HRMSESI) m/z:
[M + HJ Calcd foiGasHzrFsN204 665.1870 Found665. 188,

Compound  5h: 9-methyl-2-phenyt3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

Following thegeneral procedure, the treatmertdf oxabicyclic alkenéi

$ (47 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmoland
O" ON_Ph trifluorodiazoethane3b (stock solutionn toluene, 563 L, 0.45 mmol)n
?&3;':13'237'_‘32 ACN (2.0 mLat 25 °C fo 4 h followed by column chromatography

afforded the product 5h as white solid (75 mg, 72%) R (Ethyl

acetate/Hexanel5/85) = 035. Mp 170-172°C33CNMRM A n al I I 4):149R0€)k / 5/ f
145.7(C) 144.7(C) 129.0(CH) 129.0(CH) 127.8(CH) 127.8(CH) 1247 (q, *lr= 2799 Hz
O, 124.1(CH) 120.2(CH) 119.8(CH) 117.6(CH) 117.6(CH) 88.8(C) 86.2(CH) 81.0(CH)
69.4 (q.2kr=29.9 HzMH), 56.7(CH) 13.5(CH). lHNMR(400a | T = 1 128K ({,J5 / f
= 7.8 Hz, 2H), 7.307.21 (m, 6H), 7.10 (8= 7.3 Hz, 1H), 5.23 (s, 1H), 4.43J&66.5 Hz, 1H),
4.20 (qd,J= 7.2Hz 4.0 Hz, 1H), 3.30 (ddF 6.5Hz 4.0 Hz, 1H), 1.88 (s, 3MF NMR(376
al l X JCDGILIMS5 (s). HRMS(ESI) m/z{M + H] Calcd forGioHi7RsNG: 348.1206
Found348.1197.

Compoundsi: 1-(2-phenyt3-(trifluoromethyl)-2,3,3a,9atetrahydro-4,9-epoxynaphtho[2,3
d]isoxazot9(4H)-yl)ethan-1-one

o0 e Following thegeneral procedure, the treatmerdf oxabicyclic alkend
£Fs | (56 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmoland

Oﬁ’ O,N—Ph trifluorodiazoethane3b (stock solutionn toluene, 563 L, 0.45 mmol)n

CaoH16F3NO; ACN (2.0mL) at 25 °C for 4 Hollowed by column chromatography

MW: 37535 afforded the product5i as white solid (85 mg, 76%) R (Ethyl
acetate/Hexane25/75) = 025. Mp 161-163°C33CNMRmM A n al I T 4):2056J€)k / 5/ f
150.5(C) 144.1(C) 141.3(C) 129.0(CH) 129.0(CH) 128.7(CH) 128.3(CH),1244 (9, *Xr=
280.8 Hz Q, 122.0(CH) 121.4(CH) 119.4(CH) 113.3(CH) 113.3(CH) 93.1(C) 87.0(CH)
83.7(CH) 68.2 (1, 2br= 31.4 HzH), 55.1(CH) 28.1(CH). *HNMR(n n n  a ppin/EDQ):
7.38¢ 7.26 (m, 4H), 7.2¢4 7.15 (m, 2H), 7.04 6.95 (m, 3H), 5.56 (s, 1H), 4.7114,6.3 Hz,
1H), 4.15 (gqJ= 7.4 Hz, 1H), 3.48 (ddk 6.3Hz 1.5 Hz, 1H), 2.01 (s, 3HF NMR(376 MHz,
1 LICDG): -75.5 (s). HRMS(ESI) m/z{M + HJ Calcd forGoHi7RNG: 376.1155% Found
376.147.

Compound 5j: 4,9-dimethyl-2-phenyt3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

Following thegeneral procedure, the treatmerdf oxabicyclic alkenék (52 mg, 030 mmol)
with nitrosobenzene2a (48 mg, 0.45 mmoland trifluorodiazoethane3b (stock solutionin
toluene, 563 puL, 0.45 mmol)in ACN (2.0 mLat 25 °C fa 4 h followed by column
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chromatography afforded the produd&j aswhite solid (78 mg, 72%) R
(Ethyl acetate/Hexane20/80) = 040. Mp 179-181 °C.:*C NMR100 MHz,
Oﬁ’ o 4 LILIY :148.4(€) 148.9(C) 145.5(C) 129.0(CH)129.0(CH)127.9
Me (CH) 127.7(CH) 1248 (q, *kr= 278.2Hz Q, 123.8(CH) 119.9(CH) 118.5
Catlefs’>2 | (CH)117.0(CH) 117.0(CH) 88.7(C) 87.8(C) 84.7(CH) 66.6 (1, 2kr =
30.0 Hz @H), 59.5(CH) 15.5(CH), 13.6(CH). tH NMR(nnn al I X 1

ppm/CDG)): 7.37¢ 7.32 (m, 2H), 7.26 7.15 (m, 6H), 7.1 7.06 (m, 1H), 4.50 (d= 6.4 Hz,
1H), 4.27 (dg)= 7.2Hz 3.6 Hz, 1H), 3.19 (dds 6.4Hz 3.6 Hz, 1H), 1.85 (s, 3H), 1.78 (s, 3H).
FNMRO o T ¢ a | ICDCH-73BIS)HRMSESI) m/z[M + H} Calcd forGoHioFRsNO
362.1362 Found362.13%8.

Compoundsk: 2-phenyt3-(trifluoromethyl)octahydro-4,7-methanobenzofllisoxazole

Following thegeneral procedure, the treatmerdf norbornenelm (28 mg,
@N_Ph 030 mmol) with nitrosobenzene 2a (48 mg, 0.45 mmol)and

o) trifluorodiazoethane3b (stock solutionin toluene,563 L. 0.45 mmoljn ACN
et | (2.0 mL)at 25 °C for 4 tiollowed by column chromatography afforded the

product 5k as colourlessoil (68 mg, 80%) R (Hexane) = @0. 13C NMR(100

all z 1+ LBIIVBCHIZEICH)128.9(CH)127.7 (q, \br=274.7Hz Q, 122.9(CH)
116.0(CH) 116.0(CH) 86.1(CH) 71.4 (q2%r= 29.8 HzCH, 54.4(CH) 41.0(CH) 40.0(CH)
33.2(CH), 27.2(CH), 23.3(CH).'HNMR(n nn  a |l 1 X  4):7.B3JK26 (n§ 2H), 7.17
¢ 7.06 (m, 2H), 7.0§ 6.91 (m, 1H), 4.27 (d= 6.9 Hz, 1H), 3.70 (qds= 7.3Hz 3.7 Hz, 1H),
2.87¢2.73 (m, 1H), 2.49 (d~ 3.8 Hz, 1H), 2.31 (@ 3.9 Hz, 1H), 1.531.41 (m, 2H), 1.26
0.99 (m, 4H)'F NMR6 0 T ¢ @pgmICDG)4-74.2 (s) HRMS(ESI) m/z[M + H] Calcd for
GisHi7ReN0O284.1257 Found284.12%.

Compound 5I: tert-butyl 2-phenyl3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9
epiminonaphtho[2,3d]isoxazolel0-carboxylate

Following thegeneral procedure, the treatmerdf oxabicyclic alkendl
@Q‘Cﬁ”""“ (73 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmoland

o trifluorodiazoethane3b (stock solutionin toluene, 563 uL, 0.45 mmol)n
C“znsv"\::zf;:igs ACN (2.0 mlgt 25°C fa 4 hfollowed by column chromatography afforded

the product5l aslight brown 0il(100mg, 77%) R (Ethyl acetate/Hexane:

10/90) = 035. BC NMRmAn i al I I &) 15AQICKIABYC) 143.8(C) 141.7(C)
128.9(CH) 128.9(CH) 127.8(CH) 127.8(CH) 124.9 ¢, \:r=279.9 HzQ, 122.2(CH) 122.2
(CH) 121.6(CH) 121.4(CH) 114.2(CH) 86.0(C) 83.4(CH) 80.7(CH) 70.3(CH) 66.2 §, L
=28.3 HzCH, 54.5(CH) 27.9(CH), 27.9(CH),27.9(CH)."HNMR(mn n n  al T = &): LIJIYK /
7.36¢ 7.26 (m, 4H)7.21¢ 7.14 (m, 2H), 7.06 (d= 8.0 Hz, 2H), 6.95 @F 7.4 Hz, 1H), 5.09
(d,J=38.4 Hz, 2H), 4.55 (@ 6.6 Hz, 1H), 4.19 (s, 1H), 3.20 ®dp.7Hz 2.5 Hz, 1H), 1.09
(s, 9H).I%F NMR6 o T ¢ a | 1/CDG): -74ZIS)YHRMS(ESI) m/z{M + HJ Calcd for
GoaH24RN203433.1734 Found433.17223.
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Compound 5m:  2-(4-bromophenyl}3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

o Following thegeneral procedure, the treatmenof oxabicyclic
L3

5 alkenela (43 mg, 030 mmol)with nitrosobenzene&b (84 mg, 0.45
N@Br mmol) andtrifluorodiazoethane3b (stock solutionn toluene,563
C1gH13BrF;NO, KL 0.45 mmoljn ACN (2.0 migt 25 °C for 4 followed by column

MW: 412.21 . .
chromatography afforded the produd&m aswhite solid (95 mg,

77%) R (Ethyl acetate/Hexanel5/85) = 030. Mp 155157 °C.13C NMR(Mnn al | X

ppmM/CDGJ): 149.6(C) 144.4(C) 141.5(C) 131.9(CH) 131.9(CH) 128.1(CH) 128.0(CH)
124.7 (q1br = 279.9 HzQ, 121.0(CH) 120.3(CH) 116.0(CH), 116.0(CH) 114.9(C) 86.2

(CH) 83.4(CH) 82.1(CH) 70.8 (q 2kr =31.2 HzCH, 53.7(CH)'"H NMR(m nn al | =

ppm/CDGJ): 7.41(d, J= 8.4 Hz, 2H), 7.347.30 (m, 1H), 7.28 (d= 8.9 Hz, 1H), 7.247.17
(m, 2H), 6.98 (dJ= 8.5 Hz, 2H), 5.42 (s, 1H), 5.25 (s, 1H), 4.8%(6.,4 Hz, 1H), 4.16 (qdk

7.8Hz 2.4 Hz, 1H), 3.25 (dds 6.4Hz 2.4 Hz, IHIF NMRO o T ¢ a | TCDC}-74RILIY

(s).HRMSESI) m/zfM + H] Calcd forCGigHi4BrN 412.0155 Found412.015.

Compound  5n: 2-(4-chlorophenyl}3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

- Following thegeneral procedure, the treatmenof oxabicyclic
N alkenela(43 mg, 030 mmol)with nitrosobenzen&?h (63mg, 0.45
O¢ ON_Q_C' mmol) and trifluorodiazoethane3b (stock solutionn toluene, 563
C1gH13CIF3NO, uL, 0.45 mmoljn ACN (2.0 mlgt 25°C fa 4 h followed by column
MW: 367.75 . .
chromatography afforded the produdn as white solid (78 mg,
71%) R (Ethyl acetate/Hexane:15/85) = 0.5. Mp 145147 °C.33C NMR(Mmn n a |
ppm/CDG): 149.1(C) 144.4(C) 141.5(C) 129.0(CH) 129.0(CH),128.1(CH) 128.0(CH)
127.6(C) 124.7 ¢, *Xr=279.6 HzQ, 121.0(CH) 120.3(CH) 115.8(CH) 115.8(CH),86.2
(CH) 83.4(CH) 82.1(CH) 70.9 (q2kr=31.1 HzCH, 53.8(CH)'"H NMR(n nn a |
ppm/CDG)): 7.35¢ 7.31 (m, 1H), 7.3& 7.25 (m, 3H), 7.24 7.18 (m, 2H), 7.04 (d= 8.5 Hz,
2H), 5.43(s, 1H), 5.25 (s, 1H), 4.67 {&; 6.3 Hz, 1H), 4.15 (dd= 10.3Hz 7.8, 2.8 Hz, 1H),
3.25 (ddJ= 6.4Hz 2.5 Hz, 1H}F NMR(376a | 1 ¥ I(CD@JL-I4.8 (s).HRMSESI) m/z:
[M + HT Calcd forCigH14CIEBNG: 368.0660 Found368.064.

Compound 50: 2-(p-tolyl)-3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazole

- Following thegeneral procedure, the treatmenbf oxabicyclic
>3

2 alkenela (43 mg, 030 mmol)with nitrosobenzen&i (54 mg, 0.45
N@m mmol) and trifluorodiazoethane3b (stock solutionin toluene, 563
Cﬁw:g':;'.‘;z uL, 0.45 mmoljn ACN (2.0 mlgt 25°C fa 4 h followed by column
chromatography afforded the produdo as white solid (70 mg,

—)

~

>

67%) R (Ethyl acetate/Hexane20/80) = 030. Mp 161-163 °C.33C NMR(mMnn al | X
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ppm/CDGJ): 148.0(C) 144.6(C) 141.7(C) 132.6(C) 129.5CH) 129.5CH) 127.9(CH) 127.8

(CH) 124.8 ¢, %r =279.3 Hz Q, 121.0(CH) 120.2(CH) 115.6(CH) 115.6(CH) 85.7 (CH)

83.2(CH) 81.8(CH) 70.9 §, 2L =230.3 HzCH, 54.0(CH) 20.7(CH). THNMRm nn al 1 3 1
ppm/CDG)): 7.34¢ 7.30 (M, 1H), 7.287.26 (m, 1H), 7.20 (dd= 5.3Hz 3.1 Hz, 2H), 7.13 (d,

J=8.2 Hz, 2H), 7.06 (d= 8.2 Hz, 2H), 5.43 (s, 1H), 5.26 (s, 1H), 4.64=(6,4 Hz, 1H), 4.14

(qd,J= 7.5, 3.1 Hz, 1H), 3.23 (db; 6.4Hz 3.1 Hz, 1H), 2.31 (s, 3MFNMR6 oTc al I = ¢
ppmM/CDC): -74.3 (s) HRMS(ESI) m/z{M + HJ Calcdfor GigHi7RNO: 348.1206 Found

348.12@®.

Compound  5p: 4-(3-(trifluoromethyl)-3a,4,9,9atetrahydro-4,9-epoxynaphtho[2,3
d]isoxazot2(3H)-yl)benzonitrile

oF, Following thegeneral procedure, the treatmenbf oxabicyclic
Oe’ ‘:N C o | alkenela(43 mg, 030 mmol)with nitrosobenzenej (59mg, 0.45

o mmol) andtrifluorodiazoethane3b (stock solutionn toluene,563
Croblts 202 uL 0.45 mmoljn ACN (2.0 mlgt 25 °C for 4 followed by column

chromatography afforded the produdip as white solid (79 mg,

74%) R (Ethyl acetate/Hexane25/75) = 0.20.Mp 180-182 °C.3CNMRMnn al 1 = 4
ppm/DMSQds): 153.1(C) 144.4(C) 141.5(C) 132.8(CH)132.8(CH) 127.1(CH) 126.9(CH)
124.3 ¢, kr=281.0 HzQ, 120.7(CH) 120.1(CH) 119.0(C) 112.9(CH) 112.9(CH) 101.9
(C) 85.1(CH) 82.2(CH) 80.5(CH) 66.4 (1,?r=30.2 HzCH, 51.5(CH) H NMR(400 MHz,
1 LIDMSOds): 7.72 (d,J= 8.8 Hz, 2H), 7.38 (dif; 5.4Hz 2.9 Hz, 2H), 7.237.16 (m, 3H),
7.17 (s, 1H), 5.55 (s, 1H), 5.50 (s, 1H), 5.31=(§,0 Hz, 1H), 4.73 (@ 6.2 Hz, 1H), 3.21 (dd,
J=6.1Hz 1.4 Hz, IH}F NMRO 0 T ¢ @pmI DMSQds): -75.3 (s). HRMSESI) m/z[M +
HJ* Calcd forCioH14RN202 359.1002 Found359.1061.

Compound 5q¢:  2-(2-bromophenyl}3-(trifluoromethyl)-2,3,3a,4,9,9ehexahydro4,9
epoxynaphtho[2,3d]isoxazole

o Following thegeneral procedure, the treatmertf oxabicyclic alkene
N 1la (43 mg, 030 mmol) with nitrosobenzene2k (84 mg, 0.45 mmol)
N@ and trifluorodiazoethane3b (stock solutionin toluene, 563 L, 0.45
Br mmol) in ACN (2.0 mLat 25 °C fao 4 h followed by column
R chromatography afforded the produ&y aswhite solid (76 mg, 61%)
R (Ethyl acetate/Hexanet5/85) = 035. Mp 159-161 °C.13C NMR100
al l X 1 )II¥K6(CHU44.4(C) 140.9(C) 133.5(CH) 129.5(CH) 128.5(CH) 128.1
(CH) 127.8(CH) 125.3(CH) 1242 (q, '\}r = 280.4 Hz Q, 121.6 (C)121.3(CH) 120.2(CH)
83.1(CH) 82.4(CH) 81.2(CH) 69.5 (q2kr=31.3 HzCH, 55.1(CH)'"H NMR(n nn al I ¥
ppm/CDQ): 7.78 (dd,J= 8.2Hz 1.6 Hz, 1H), 7.60 (dd= 7.9Hz 1.4 Hz, 1H), 7.39 (ddds
8.7Hz 7.7Hz 1.4 Hz, 1H), 7.34 (dtz 4.9Hz 3.5 Hz, 2H), 7.267.22 (m, 2H), 7.16 (td= 7.7
Hz 1.6 Hz, 1H), 5.40 (s, 1H), 5.36 (s, 1H), 4.5B=(8,5 Hz, 1H), 4.07 (= 6.4 Hz, 1H), 3.21
(t, J=6.6 Hz, IH}FNMR6 o T ¢ a | ICRG)1-75.046)ARMSESI) m/z[M + H} Calcd
for GisHBrENG; 412.0155% Found412.0168.
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Compound 5r: dimethyl (2phenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3
d]isoxazot3-yl)phosphonate

S Following thegeneral procedure, the treatmerdf oxabicyclic alkenéa
_j:';gll\wn: (43 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmoland

N_Ph SeyferthGilbert reagenBc (68 mg, 0.45mmol)in ACN (2.0 mlgt 25 °C
o

1 NOP for 9 h followed by column chromatographyusing acetone/

MW: 373.34 dichloromethaneas the eluentafforded the productsr asyellow liquid

(78 mg, 70%) R (Acetonéd Dichloromethane 5/95) = 040. 13C NMR(100

al l X 1 LJIISOS/(dB¥,E 10.0 HzQ, 144.9(C) 141.7(C) 128.8(CH) 128.8 (CH),
127.7(CH) 127.6(CH) 123.2(CH) 120.9(CH) 120.2(CH) 116.5(CH) 116.5 (CH)85.3 (d 2%

p=3.2 HzCH, 83.0 (CH)32.3 (@, 3kp = 9.9 HzCH, 66.3 (d1Lp= 175.0 HzCH, 55.1 (d2:

p=2.1 HzCH, 54.0 (d2kp = 72 Hz CH), 53.6 (d2kp=6.9 HZCH).'HNMRn nn al T X
ppm/CDG): 7.33 ¢ 7.26 (m,3H), 7.28¢ 7.17 (m, 2H), 7.24 7.17 (m, 3H), 7.04 (= 7.3 Hz,

1H), 5.39 (s, 1H), 5.22 (s, 1H), 4.59d6.5 Hz, 1H), 4.03 (= 5.2 Hz, 1H), 3.79 (d#; 15.3

Hz 10.4 Hz, 6H), 3.36 (di= 16.3, 5.2 Hz, IlP NMRO Mc M P a |l T F229(IIVY Kk / 5/ f
HRMSESI) m/z: [M + Kalcd foiCioH1NOsP374.1152 Found374.116).

Compound 5s: dimethyl (-6,7-dimethoxy-2-pheny}2,3,3a,4,9,9ehexahydro4,9-
epoxynaphtho[2,3d]isoxazot3-yl)phosphonate

5 Following thegeneral procedure, the treatmeraf oxabicyclic alkene
P<OMe| 1h (61 mg, 0.30 mmol) with nitrosobenzera (48 mg, 0.45 mmol)

s\OMe

MeO
N—Ph and SeyfertkGilbert reagent3c (68 mg, 0.45nmol)in ACN (2.0 mL)
o

Me0 G\ HoNOLP at 25 °C for 9 lollowed by column chromatography usiagetone/

MW: 433.40 dichloromethaneas the eluent afforded the produ&s ascolourless
liquid (82 mg, 63% R (Acetone/Dichloromethane10/90) = 035. 3C NMR(mnan al I I
ppm/CDGJ): 150.8 €, 3L,=10.0 Hz Q, 148.7(C) 148.6(C) 137.4(C) 133.9(C) 128.8(CH)
128.8(CH) 123.4(CH) 116.6(CH) 116.6(CH) 105.3(CH) 104.9(CH) 85.6 ¢, 3kp=2.7 Hz
CH, 83.2(CH, 82.6 @,3kr=10.0 HzCH, 66.3 ¢, L\ p= 174.4 HzCH, 56.4 {1, °Xp= 7.6 Hz
CH, 55.6(CH), 55.6 (CH), 54.1 @, 2p= 7.3 HzCH), 53.6 @, °lp = 6.9 HzCH). 'H NMR
mnn all X 4:7.8@FIx7.6%2, 2H), 7.21 (@ 8.0 Hz, 2H), 7.04 (&5 7.3 Hz, 1H),
6.89 (d,J= 4.3 Hz, 2H), 5.32 (s, 1H), 5.17 (s, 1H), 4.5%4=(6,4 Hz, 1H), 4.023.97 (m, 1H),
3.87 (s, 6H), 3.79 (dd= 24.4 Hz, 10.5 Hz, 6H), 3.33 (dd,15.9 Hz, 5.5 Hz, 1H}P NMR
OMc MDD al 1 T 20 EIHRMIESYMiz: [M + H] Calcdor GaHxsNOP434.1363
Found434.1355

Compoundb5t: tert-butyl-3-(dimethoxyphosphoryl)2-phenyt2,3,3a,4,9,9ehexahydro4,9
epiminonaphtho[2,3d]isoxazole10-carboxylate

Following thegeneral procedure, the treatmerdf oxabicyclic alkenél (73 mg, 0.30 mmol)
with nitrosobenzene?a (48 mg, 0.45 mmol) and Seyfet@ilbert reagent3c (68 mg, 0.45
mmol)in ACN (2.0 mlgt 25 °C for 9 lollowed by column chromatography usiagetone/
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5 dichloromethaneas the eluent afforded the produddt as colourless
Boc f<8n“n”§ liquid (112 mg, 79% R (Acetone/Dichloromethane: 5/95) = 3. 13C
@Q«C@N_ph NMRMA A al 1 5 &) 12818(€HK)128.8(€H) 127.6(CH) 127.4
c24HzgnfoGP (CH) 122.7(CH) 121.4(CH) 115.8(CH) 115.8(CH) 85.8(CH) 80.4(CH)
MW: 472.48 65.2 (d,'Xp= 175.0 HzCH, 65.1(C) 55.3 (d2kr= 5.6 HzZCH, 54.1 (d,
2p=7.1 HzO), 53.6 (d2kpr= 4.4 HzCH), 53.6 (d2kr= 4.4 HzCH), 28.0(CH), 28.0(CH}),
28.0(CH).'HNMRMn nn al I I 4):7.83JNX (6 3H], 7.26 (0= 1.7 Hz, 1H), 7.15
(t, J= 2.6 Hz, 3H), 7.13 (@ 2.8 Hz, 1H), 6.97 (= 7.4 Hz, 1H), 5.06 (@ 35.4 Hz, 2H), 4.48
(d,J= 6.6 Hz, 1H), 4.053.97 (m, 1H), 3.80 (d= 10.5 Hz, 6H), 3.30 (ddit 16.5 Hz, 6.7 Hz,
3.9 Hz, 1H), 1.12 (s, 9P NMRO mc m d b a | T I 2311 (SLBRMSBESI) fn/z: [M +
HJ* Calcd foiG4H20N20sPNa495.165% Found495.1653

Compoundsu: ethyl 2-phenyt2,3,3a,4,9,9ehexahydro4,9-epoxynaphtho[2,3d]isoxazole
3-carboxylate

P Following thegeneral procedure, the treatmendf oxabicyclic alkenéa
N_Ph (43 mg, 030 mmol)with nitrosobenzen&a (48 mg, 0.45 mmoBndethyl

o diazoacetate3d (51 mg, 0.45mmol) in ACN (2.0 mLat 25 °C for6 h
C2oH1gNO, followed by column chromatography afforded the prodidmt as white
MW:33738 | solid (73 mg, 72%) R (Ethyl acetate/Hexanet5/85) = 030. Mp 127-129
SCICNMRMMAn al 13X &) 1710BICKIASB3(C) 144.9(C) 141.5(C) 128.8(CH)
128.8(CH) 127.8(CH) 127.6(CH) 123.8(CH) 121.2(CH) 120.1(CH) 117.5(CH) 117.5(CH)
83.7(CH) 82.6(CH) 81.4(CH) 70.5(CH) 61.9(CH), 57.7(CH) 14.2(CH). *H NMR(400 MHz,
L LILIY 8:77.83k 7.27 (m, 4H), 7.28 7.16 (m,4H), 7.07 (tJ= 7.4 Hz1H), 5.39 (s2H),
4.63 (d,J= 6.3 Hz1H), 4.27 (dJ= 7.3 Hz, 2H), 4.11 (@ 5.7 Hz1H), 3.23 (t)= 6.3 Hz]H),
1.28 (t,J= 7.3 Hz3H). HRMS(ESI) m/ziM + H} Calcd forGoHigNQ: 338.1387; Found
338.1391.

Compound  5v: benzyl  2-pheny}t2,3,3a,4,9,9¢hexahydro4,9-epoxynaphtho[2,3
d]isoxazole3-carboxylate

Following thegeneral procedure, the treatmendf oxabicyclic alkenéa
N_Ph (43 mg, 030 mmol) with nitrosobenzene2a (48 mg, 0.45 mmoland
o benzyldiazoacetate3e (79 mg, 0.45nmol)in ACN (2.0 migt 25 °C fob

m!*;;g% h followed by column chromatography afforded the prod&staswhite
solid(103mg, 86%) R (Ethyl acetate/Hexanet5/85) = 035. Mp 116118
CCIBCNMRMAn al 1 3 4):1700008)4493(C)f144.8(C) 141.4C) 135.3(C) 128.9
(CH) 128.9(CH)128.8(CH) 128.8(CH),128.6(CH) 128.5(CH) 128.5(CH) 127.8(CH) 127.6
(CH) 123.9(CH) 121.2(CH) 120.0(CH) 117.6(CH) 117.6(CH) 83.7(CH) 82.6(CH) 81.3
(CH) 70.4(CH) 67.4(CH), 57.7(CH)!H NMR(n n n  a | im/EDQJ): 7.88IcJ7.33 (m,3H),
7.33¢ 7.29 (m3H), 7.23 (dJ= 8.3 Hz3H), 7.18 (ddJ=5.2,J= 3.2 Hz2H), 7.10 (dJ= 8.0 Hz,
2H), 7.03 (tJ= 7.3 Hz, 1H), 5.35 (s, 1H), 5.34 (s, 1H), 6216 (m, 2H), 4.60 (d= 6.4 Hz,

CO,Bn
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1H), 4.12 (dJ= 5.8 Hz, 1H), 3.19 @= 6.1 Hz,1H). HRMS(ESI) m/z{M + H} Calcd for
GosHoaNG, 400.1543 Found400.1547

Compound 5w: ethyl 2,3dipheny}t2,3,3a,4,9,9ehexahydre4,9-epoxynaphtho[2,3
d]isoxazole3-carboxylate

Following thegeneral procedure, the treatmerdf oxabicyclic alkenéa
O" o (43 mg, 030 mmol)with nitrosobenzen&a (48 mg, 0.45 mmoBnd ehyl

o diazo(phenyl)acetat&f (86 mg, 0.45mmol)in ACN (2.0 mlgt 25 °C for
m:*ﬁ';% 16 h followed by column chromatography afforded the produsw as

white solid(97 mg,78%) R (Ethyl acetate/Hexan&0/80) = 030. Mp 131-

133°CBCNMRM A al I I 4):169B08)KI475(C) 145.1(C) 142.5(C) 138.6(C)
128.5(CH) 128.5(CH) 128.2(CH) 128.1(CH) 128.1(CH),127.8(CH) 127.8(CH) 1277 (CH)
127.5(CH) 122.2(CH) 121.0(CH) 120.3(CH) 118.2(CH) 118.2(CH) 82.9(CH) 82.5(CH)
80.6(CH) 78.4(CH) 66.5(CH), 61.7(CH) 14.1(CH).'THNMR(m nn  al 1 X 4):7.48LJYk/ 5/
¢7.41 (m, 2H), 7.35 (d= 6.3 Hz, 1H), 7.277.25 (m, 3H), 7£2¢ 7.16 (m, 3H), 7.00 ()= 7.7
Hz,2H), 6.821, J= 7.2 Hz1H), 6.74 (dJ= 8.1 Hz2H), 5.72 (s, 1H), 5.50 (s, 1H), 4.75)¢,
6.3 Hz, 1H®¥.42¢ 4.24 (m, 2H), 3.46 (dJ= 6.3 Hz, 1H), 1.21 @ 7.3 Hz3H).

Et0,C b,
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GeneralProcedure forthe synthesis of fusedricyclicamino lactonest

HN— 7R

SN
_Zn,AcOH ., @
25°C,an 0 TN o

6
To a 10 mL rountlottom flask charged witd (0.20 mmol, 1 equiv) were added Zn dug60
mg, 4.0 mmol, 20 equiyvand acetic acid (2 mL). This reaction mixture was stirred at 25 °C for
4 h. After the completion of the reaction, as indicated by TLC, the reaction mixture was
guenched with water and extracted with ethyl acetate. The combined organic layer was
washed wih saturated solution of NaHG@nd brine, and dried over anhydrous p&Q, and
the solvent was evaporated under reduced pressure. The residue was purified using column
OKNZR Y I {2 3 NI hiksh silicangel) mding ethyl acetate/hexane as the elteafford
the product6.

Compound 6a: 3-(phenylamino}3a,4,9,9atetrahydro-4,9-epoxynaphtho[2,3b]furan-
2(3H)-one

- Following thegeneral procedure, the treatmerdf 4a (58 mg, 020 mmol)
with zinc dust (260 mg, 4.00 mmol) acetic acid2 mL) at25 °C for4 h

O“ ) °| followed by column chromatography afforded the prodéetascolourless
C15H1sNO; liquid (38 mg, 65%) R (Ethyl acetate/Hexane25/75) = 030. 13C NMR100
W22 _Jal 13 {DMS®Y @76.0 (C)146.3(C) 144.4(C) 139.9(C) 128.6
(CH) 128.6(CH) 127.4(CH) 126.9(CH) 121.1(CH) 119.4(CH) 116.7(CH) 112.7(CH) 112.7
(CH) 81.8(CH) 81.3(CH) 80.9(CH) 54.8(CH) 47.3(CH)IHNMR(m nn a | | DMSQG LJLIY K
de): 7.46 (ddJ= 5.7Hz 2.7 Hz, 1H), 7.37 (ddz 5.6Hz 2.7 Hz, 1H), 7.267.22 (m, 2H), 7.16
¢ 7.09 (m, 2H), 6.7 6.68 (m, 2H), 6.66 6.59 (m, 1H)6.23 (d,J= 82 Hz, 1H)5.62 (s, 1H),
5.49 (s, 1H), 4.81 (d= 6.4 Hz, 1H), 4.414.33 (m, 1H), 2.43 (dd= 6.4Hz 3.5 Hz, IHHRMS
(ESI) m/z: [M HJ* Calcd forGigHisNQG; 294.1125; Found 294.1137

Compound 6b: 6,7-dimethoxy-3-(phenylamino}3a,4,9,9atetrahydro-4,9-
epoxynaphtho[2,3b]furan-2(3H)-one

N_Ph Following thegeneral procedure, the treatmentf 4b (70 mg, 020

MeO Oﬁ’ . mmol) with zinc dust (260 mg, 4.00 mmol)acetic acid2 mL) a5
MeO ) °C for4 h followed by column chromatography afforded the product

;33”;%';257 6b ascolourlesdiquid (29 mg,41°ﬂA)) R (Ethyl acetate/Hexanet0/60)

=030. 3C NMR(mnn al | 3DM$SOdel 108 k(C) 148.1(C)

147.5(C) 146.3(C) 136.6(C) 131.7(C) 128.6(CH) 128.6(CH) 116.6(CH) 112.6(CH) 112.6

(CH) 105.9(CH) 104.5(CH) 82.0(CH) 81.5(CH) 81.1(CH) 55.4(CH), 55.4(CH), 54.7(CH)

476(CH)'HNMR(n nn al I DMSOdelAIB7.09 (m,3H), 7.06 (s1H), 6.69 (dJ=

7.9 Hz2H), 6.62 (tJ= 7.3 Hz1H), 6.22 (dJ= 8.3 Hz1H), 5.51 (s1H), 5.39 (s1H), 4.73 (dJ
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= 6.4 Hz]1H), 4.32 (ddJ= 8.3Hz 3.6 Hz1H), 3.75 (s3H), 3.72 (s3H), 2.39 (ddj= 6.4Hz 3.6
Hz,1H). HRMS(ESI) m/z: [M + HLalcd forCaoHoNOs 354.1336 Found354.1315.

Compound 6¢. 3-(phenylamino}3a,4,11,11aetrahydro-4,11-epoxyanthra[2,3b]furan-
2(3H)-one

" Following thegeneral procedure, the treatmentf 4g (68 mg, 020
mmol)with zinc dust (260 mg, 4.00 mmol)anetic acid2 mL) al5°C
° for 4 h followed by column chromatography afforded the prodGcis
C2zHy7NO; yellowliquid (32 mg,46%) R (Ethyl acetate/Hexane&5/75) = 0.D. 13C
MW: 34338 NMRMAn al I DMSGdelIZBKC) 146.3(C) 141.6(C) 137.6
(C) 132.4(C) 132.1(C) 128.7(CH)128.7(CH)127.9(CH) 127.9(CH) 126.1(CH) 125.9(CH)
119.9(CH) 117.7(CH) 116.9(CH) 112.8(CH) 112.8(CH) 81.8(CH) 81.4(CH)81.4(CH)54.9
(CH)48.2(CH)'HNMR(n n n a | T DMSQde A9V K7.85 (m,3H), 7.83 (s, 1H), 7.52
(dd,J= 6.3Hz 3.2 Hz2H), 7.13 (tJ= 7.7 Hz2H), 6.73 (dJ= 7.9 Hz2H), 6.64 (t)= 7.3 Hz,
1H), 6.26 (dJ= 8.4 Hz, 1H), 5.78 (s, 1H), 5.65 (s, 1H), 4.93-(6,5 Hz, 1H), 4.44 (di 8.4
Hz 3.5 Hz, 1H), 2.55 (dd; 6.4Hz 3.6 Hz, IHHRMSESI) m/z: [M + HTalcd foiCooHisNOs
344.1281 Found344.12®.

Compound 6d: 3-((4-bromophenyl)amino}3a,4,9,9atetrahydro-4,9-epoxynaphtho[2,3
b]furan-2(3H)-one

o Following thegeneral procedure, the treatmerdf 4m (74 mg, 0.20
HN’@ mmol) with zinc dust (260 mg, 4.00 mmol) in acetic acid (2 mL) at 25

Oe’ o °C for 4 h followed by column chromatography afforded the product
f H° BrNG 6d as colourlessliquid (42 mg, 57%) R (Ethyl acetate/Hexane:
MW: 372.22 25/75) = 0.303C NMRM 1 1 a ppin/BMSOde): 175.7(C) 145.7

(C) 144.3(C) 139.8(C) 131.1(CH) 131.1(CH) 127.4(CH) 126.9(CH) 121.1(CH) 119.4(CH)
114.8(CH) 114.8(CH),107.5(C) 81.7(CH) 81.3(CH) 80.9(CH) 54.7(CH) 47.2(CH)*H NMR
mnn all X 1-dkABY7B@({NI2H),7.34¢ 7.14 (m,4H), 6.70 (s, 2H), 6.44 (s,
1H), 5.62 (s, 1H), 5.49 (s, 1H), 4.81 (s, 1H), 4.40=(@,3 Hz1H), 2.44 (d)= 6.4 Hz, 1H).
HRMS(ESI) m/z: [M + H{Calcd forGsHisBrNQ 372.0230Q Found372.0223

Compound 6e: 3-((3-chlorophenyl)amino)3a,4,9,9atetrahydro-4,9-epoxynaphtho[2,3
b]furan-2(3H)-one

Following thegeneral procedure, the treatmeraf 4p (65 mg, 0.20
HN/Q mmol) with zinc dust (260 mg, 4.00 mmol) in acetic acid (2 mL) at 25
0 €' °C for 4 h followed by column chromatography afforded the product
C13H3CIN03 6e ascolourlesdiquid (39 mg,59°4)) R (Ethyl acetate/Hexane: 25/75)
MW: 327.76 =030BC NMRMnn al |l X 1 -dJT¥k(G)a480(C)
144.3(C) 139.8(C) 133.3(C) 130.1(CH) 127.4(CH) 126.9(CH) 121.1(CH) 119.4(CH) 116.2
(CH) 112.2(CH) 111.3(CH) 81.7(CH) 81.3(CH) 80.9(CH) 54.5(CH) 47.3(CH)*H NMR(400
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al 1= 1+ LMty r3a?3B(m, 2H), 7.3¢7.19 (m, 2H), 7.12 (= 7.8 Hz, 1H), 6.88
¢ 6.59 (m, 3H), 6.52 (d= 9.1 Hz, 1H), 5.63 (s, 1H), 5.49 (s, 1H), 4.81 (s, 1H), 434764,
Hz, 1H), 2.45 (d]= 6.4 Hz, IHHRMS(ESI) m/z: [M + H]CGsHisCINQ 328.0735 Found
328.0730

Procedurefor the synthesis of3-(2,2,2trifluoro -1-(phenylamino)ethyl}1,2,3,4tetrahydro-
1,4-epoxynaphthalen2-ol 7

I/o

Fj CF;

A _Ph
o 25°C,2h
OH

5a 7
To a 10 mL roundottom flask charged wittha (67 mg, 020 mmol, 1 equiv) were added Zn
dust 60mg,4.0 mmol, 20 equiyvand acetic acid (2 mL). This reaction mixture was stirred at
25 °C for 2 h. After the completion of the reaction, as indicated by TLC, the reaction mixture
was quenched with water and extracted with ethyl acetate. The combined organic layer was
washedwith a saturated solution of NaHG@nd brine and dried over anhydrous 1860, and
the solvent was evaporatednder reduced pressure. The residue was purified using column
OKNER Y I 2 3 ReDolmksh silicawgal)using ethyl acetate/hexane as the eluent to afford
7 as white solid (56 mg, 83%%. (Ethyl acetate/Hexanet5/85) = 0.25Mp 137-139°C.13C
NMRMAnn al l X &) 14640CK 145.9 (C), 141.6 (C), 129.7 (CH), 129.7 (CH),127.8
(CH), 127.4 (CH), 126.6 ;= 286.4 Hz, C), 121.0 (CH), 120.3 (CH), 119.1 (CH), 114.8 (CH),
114.8 (CH), 85.9 (CH), 80.63%s = 3.6 Hz, CH), 73.7 (CH), 56.3s;= 28.4 Hz, CH)p#
(CHYIHNMR(n nn al I X &):7.B8GIV.30/(nd, AH), 7.26 7.14 (m, 5H), 6.86 (8=
7.4 Hz, 1H), 6.79 (d= 7.9 Hz, 2H), 5.44 (s, 1H), 5.31 (s, 1H),d#434 (m, 1H), 4.30 (d=
6.1 Hz, 1H), 4.02 (d= 10.6 Hz, 1H), 3.273.08 (m, 1H), 2.17 (dd= 9.5Hz 6.1 Hz, 1H1%F
NMRO o T c al I/CDG) -7018I(SYHRMS(ESI) rz: [M + HT Calcdfor GigHi7RNG:
336.1206; Found 336.120
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X-Ray Data Collection and Structure Refinement Details for Compaoband

A good qualitycolourlesssingle crystal of siz@.29 mm x 0.19 mm x 0.J7Mm, was selected

under a polarizingnicroscope and was mounted on a glass fiber for data collection. Single
crystal Xray data for compoun8&awere collected on the Rigaku Kappa 3 circle diffractometer
equipped with the AFC12 goniometer and enhanced sensitivity (HG) Saturn724+ CCD detector

in the 4x4 bin mode using the monochromated M@ NJ RAI GA2y 3ISYySNI
microfocus sealed tube MicroM&d03 Xray generator equipped with specially designed
O2yF20Fft YdzZ GAEfF @SN 2LIIA0ad -Shnd bf 0.8skepstaB OlG A 2y
293(2) K. Cell determinatiomlata collection and data reduction was performed using the

Rigaku CrystalCle&M Expert 2.1 b24 software. Structure solution and refinement were
performed by using SHELXYL. Refinement of coordinates and anisotioghermal

parameters of norhydrogen atoms were carried out by the fatlatrix leastsquares method.

The hydrogen atoms attached to carbon atoms were generated with idealized geometries and
isotropically refined using a riding model.

Crystallization:Thecompound5a (5mg) was dissolved in amL mixture of n-hexane/DCM
(1:1) and placed in a cabinet to evaporate slowly. After two dagsyas obtained as white
crystals.

Figure SORTEP diagram drawn with 30% ellipsoid probability forti@ioms of the crystal
structure of compounda determined at 293 K
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Table 2 Crystal data and structure refinement details &a

Compound 5a
Empirical formula | GgHisRNO,
Formula weight 333.30
Crystal System Monoclinic
Spacegyroup P2i/n
a(A) 9.1642(8)
b (A) 8.5725(7)
c(A) 19.4137(17)
h () 90.00
b() 98.682(3)
10 90.00
V(A3 1507.7(2)
Z 4
D¢ (g/cm?) 1.468
Fooo 688
m(mn?) 0.121
Gmax () 28.30
Total reflections 21870
Unique reflections 3738
ReflectionsI[> Z(1)] 2749
Parameters 217
Rt 0.0564
Goodnessof-fit 1.156
R[> X (P)] 0.0537
WR(P, all data) 0.1727
CCDC No. 2091413
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