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1. General Information

Unless otherwise noted, all reactions were carried out under an atmosphere of
nitrogen in flame-dried glassware. If reaction was not carried out at room temperature,
reaction temperatures are reported as the temperature of the bath surrounding the
vessel unless otherwise stated. The dry solvents used were purified by distillation over
the drying agents indicated in parentheses and were transferred under nitrogen.
Commercially available chemicals were obtained from commercial suppliers and used

without further purification unless otherwise stated.

Proton NMR ('H) were recorded at 300/400/500/600 MHz, and Carbon NMR (**C) at
75/101/126/151 MHz NMR spectrometer unless otherwise stated. The following
abbreviations are used for the multiplicities: s: singlet, d = doublet, t = triplet, q =
quartet, m = multiplet, br s: broad singlet for proton spectra. Coupling constants (J)

are reported in Hertz (Hz).

High-resolution mass spectra (HRMS, LCMS-IT-TOF) were recorded on a Bruker
VPEXII spectrometer with EI and ESI mode unless otherwise stated.

Analytical thin layer chromatography was performed on Polygram SIL G/UV254
plates. Visualization was accomplished with short wave UV light, or KMnOy, staining
solutions followed by heating. Flash column chromatography was performed using

silica gel (300-400 mesh) with solvents distilled prior to use.
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2. Synthesis of Starting Materials

2.1 The preparation of dioxazolones glycogen anomeric substrates (General

procedure 1)

CDI (1.5 equiv), THF , 0

rt,1-2 h )O]\ CDI (1.0 equiv) - 0J<
> o

R”OOH  NH,OH-HCI (20 equv) R~ NHOH  DCM, rt, 10-30 min R)%N/

rt, overnight

Step 1. Synthesis of hydroxamic acids: 1,1'-Carbonyldiimidazole (CDI, 1.5 equiv)
was added to a mixture of carboxylic acid (1.0 equiv) in dry tetrahydrofuran (THF,
1.0 M) at room temperature. The reaction mixture was stirred for 1-2 hours.
Afterward, powdered hydroxylamine hydrochloride (2.0 equiv) was added. The
resulting mixture was stirred overnight. The reaction direct vacuum concentration.
The resulting residue was purified by silica gel flash chromatography (DCM/methanol

=50:1 ~ 20:1) to give the hydroxamic acid.

Step 2. Synthesis of dioxazolone substrates: To a stirred solution of hydoxamic acid
(1.0 equiv) in freshly distilled dichloromethane, 1,1’-carbonyldiimidazole (1.0 equiv)
was added in one portion at room temperature. After being stirred for 10-30 minutes,
the reaction mixture was quenched with 1 N HCI, and extracted with EtOAc. The
combined organic phase was dried over anhydrous Na,SO,, filtered and concentrated
in vacuo. The resulting residue was purified quickly by short silica pad (PE/EA = 10:1

~ 5:1) to give the desired dioxazolones glycogen anomeric.
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2.2 General Procedure for the Preparation of Imidates '"!:

NH
CN AcCl (8.0 equiv)
N EtOH (12.0 equi!) | X OEt
R rt, overnight =

Acetyl chloride (8.0 equiv) was added dropwise over 15 minutes to a stirred solution
of the required nitrile in ethanol (12.0 equiv). The mixture was stirred at room
temperature overnight. The solution was cooled to 0 °C before the addition of
saturated aqueous sodium hydrogen carbonate until the evolution of gas ceased. The
solution was then warmed to room temperature and extracted with diethyl ether (3 x
150 mL). The combined organic fractions were washed with brine (50 mL) and dried
(MgSQ,) before the solvent was removed under reduced pressure to yield the crude

compound. The title compound was reacted on without further purification.
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NH NH NH NH NH

©)J\OE1 /@*oa /@*oa /@*oa /©)\0Et
F Cl Br

S1-2-1 SI-2-2 Me
-2- -2- SI-2-3 SI-2-4 Sl-2.5
NH NH NH NH NH
/©)L0Et /@J\oa /@J\oa /@*oa /©)L0Et
MeO FsC TfO MeOOC Ph
SI-2-6 SI-2-7 Sl-2-8 SI-2-9 SI-2-10
NH NH NH NH NH
Cl Br
OEt OEt OEt OEt OEt
BnO BzO PivO
SI-2-11 SI-2-12 S1-2-13 Sl-2-14 SI-2-15
NH NH NH NH NH
M MeO
SI-2-16 SI-2-17 SI-2-18 S1-2-19 S1-2-20
NH NH
OFt S OEt
\
S1-2-21 SI-2-22

2.3 Synthesis and Characterization of Azolo Imines':
To a solution of aldehyde (1.0 equiv) in dichloromethane (1 M) were added
sequentially aminoazole sulfate (1.0 equiv), titanium (1V) ethoxide (1.6 equiv), and
triethylamine (2.0 equiv). The reaction mixture was stirred at ambient temperature for
18 h. The reaction mixture was quenched with H,O (2 x volume of dichloromethane).
The resulting solid was filtered and washed with dichloromethane. The filtrate was
transferred to a separatory funnel, and the layers were separated. The organic layer
was dried over MgSQO,, filtered, and concentrated in vacuo. Then the crude material
was filtered through a plug of silica with 50% Ethyl acetate/hexanes. Subsequently,

the imine was recrystallized in Ethyl acetate/hexanes (yields for imines were not

optimized).
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CF3 COzMe
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2.4 Synthesis of 2-Hydrazinyl Pyridines !

0 N/\>
NH,OH N / N
R e Oy H,O,EtOH, it, 2day R H
/ 2%, ) 1] y /

To a solution of appropriate benzaldehyde (10 mmol) in ethanol (35 mL) at 0 °C was

added a solution of oxalaldehyde (40% in water, 1.28 mL, 11 mmol) and a solution of
ammonium hydroxide (29% in water, 100 mmol, 14 mL). After stirring for 2 days at

room temperature, the reaction mixture was concentrated and the residue was
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subjected to flash column chromatography with dichloromethane as eluent to yield the

titled compound as a yellow powder.

N o O o o
N H H H N
Cl Me MeO

St Si4-2 Si-4-3 Sl-4-4 S-4-5
N~ N\ N N BN
cl i Me i MeO L FaC //r\> /N>
S a7 Si4-8 S1-4-9 SI-4-10
Me N N
iGN Dy oy O
N N N N N
H H H H H
SI-4-11 Sl-4-12 SI-4-13 Sl-4-14 SI-4-15
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3. General procedure for the ruthenium-catalyzed C—H functionalization

3.1 Optimization reactions

Table S1. Reaction of benzimidates SI-2-1 with dioxazolones glycogen anomeric SI-
1-1.

\H o>\\9 [Ru(p-cymene)Cll, (5 mol%) XN
. \=N AgNTf, (20 mol%)
OEt O

yan =0 NaOAc (50 mol%)
Q LZ—)( DCE (0.1 M), N5, 80 °C, 12 h
y O

Sl-2-1 SI-1-1 1
entry A gsalts Solvent Additive Yield of 1(%)

1 AgSbFj DCM - 40
2 AgSbFg THF trace
3 AgSbFy DMA 0
4 AgSbFg TFE - 0

5 AgSbF PhCl - 25
6 AgSbFs DCE - 43
7 AgOAc DCE - 0

8 Ag:CO; DCE - 0
9 AgNTf, DCE - 62
10 AgNTH, DCE Na,COs(1) trace
11 AgNTH DCE Li,COs(1) 32
12 AgNTH DCE PivOH(1) 50
13 AgNTH DCE Zn(0OAc)(1) 66
14 AgNTH DCE NaOAc(1) 84
15 AgNTH DCE NaOAc(0.5) 92
16° - DCE NaOAc(0.5) 0
17¢ AgNTH DCE NaOAc(0.5) 0
18¢ - DCE NaOAc(0.5) 0

Reaction conditions: * SI-2-1 (0.2 mmol, 1.0 equiv), SI-1-1 (0.3 mmol, 1.5 equiv),
[Ru(p-cymene)Cly ], (5 mol %), Ag salt (20 mol %), DCE (0.1 M), 80 °C, N, 12 h.
Isolated yields. ® without AgNTf, © without catalyst. 4 without catalyst and AgNTH,.
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Table S2. Reaction of Azoloaldimines SI-3-1 with dioxazolones glycogen anomeric
SI-1-1.

0
o (I) [Ru(p-cymene)Cl,], (10 mol%) %\j
G DU o v S
\N\NHN\ J 3< PivOH (2.0 equiv) NJ\N I \\.O o><
%\o o DME (0.1 M), N,, 120°C,16 h  \—/ }5
S1-3-1 SI-1-1 27
Entry Deviation from standard conditions Yield of 27(%)"
1 None 70
2 RuCls-H,0 instead of [Ru(p-cymene)Cl; ], 0
3 Cp*Ru(PPh;),Cl instead of [Ru(p- 19
cymene)Cly ],
AgOAc instead of AgNTT; 18
5 AgSbF; instead of AgNTT, 44
6 HOACc (2.0 equiv) instead of PivOH (2.0 0
equiv)
7 Without PivOH 24
8 Without NaOAc 36
9 DCE instead of DME trace
10 TFE instead of DME trace
11 Without[Ru(p-cymene)Cl; ], -
12 Without AgSbF 37
13 Without [Ru(p-cymene)Cl; ], and AgSbFe -

Reaction conditions: * SI-3-1 (0.1 mmol, 1.0 equiv), SI-1-1 (0.15 mmol, 1.5 equiv),
[Ru(p-cymene)Cly], (10 mol %), AgNTf; (40 mol %), DME (0.1 M), NaOAc (0.1
mmol, 1.0 equiv), PivOH (0.2 mmol, 2.0 equiv), 120 °C, N», 16 h. ° Isolated yields.
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Table S3. Reaction of 2-aryl-1H-imidazole SI-3-1 with dioxazolones glycogen
anomeric SI-1-1.

0 N
)
N [Ru(p-cymene)Cl,], (5 mol%) o)
A\ (o) | N
'/> \=N AgSbFg (20 mol%) Lo ><
N NG Zn(OAc), (2.0 equiv) NN o

" LS Vs

\ DCE (0.05 M), N,, 120 °C, 12 h :

N (0]
o B

0
Sl-4-7 SI-1-1 47
Entry Deviation from standard conditions Yield of 47(%)"
1 None 55
2 RuCl5-H,0 instead of [Ru(p-cymene)Cl; ], 0
3 [Ru(p-cymene)](OAc); instead of [Ru(p- 17
cymene)Cly ],
AgOACc instead of AgSbFg 42
5 AgNTT; instead of AgSbFe 20
6 Ag,COs instead of AgSbFg 40
7 HOACc (2.0 equiv) instead of Zn(OAc), (1.0 31
equiv)
g PivOH (2.0 equiv) instead of Zn(OAc); 50
(1.0 equiv)
9 DCM instead of DCE 37
10 toluene instead of DCE 33
11 Without[Ru(p-cymene)Cl; ], -
12 Without AgSbFe -
13 Without [Ru(p-cymene)Cl;], and AgSbFg -

Reaction conditions: * SI-4-7 (0.1 mmol, 1.0 equiv), SI-1-1 (0.15 mmol, 1.5 equiv)
[Ru(p-cymene)Cl, ], (5 mol %), AgSbFe (20 mol %), Zn(OAc), (0.2 mmol, 2.0 equiv),
DCE (0.05 M), 80 °C, N2, 12 h. * Isolated yields.
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3.2 Procedure for the annulation of benzimidates with dioxazolones glycogen

anomeric (General procedure 2)

OR (0) [Ru(p-cymene)Cl,], (5 mol%) OR
>\\o AgNTf, (20 mol%)
0 ~N
@ NH o S 4 NaOAc (50 mol%) |
N S DCE (0.1 M), N,, 80 °C, 12 h N
OPG >
n(1,2) :(105G
1.0 equiv 1.5 equiv ’

A Schlenk tube (15 mL) equipped with a magnetic stir bar and a Teflon-lined screwed
cap was charged with benzimidates SI-3 (0.2 mmol), dioxazolones glycogen anomeric
SI-1 (0.3 mmol), [Ru(p-cymene)Cl,], (6.1 mg, 5 mol %), AgNTf, (15.5 mg, 20
mol %), NaOAc (8.2 mg, 0.1 mmol, 50 mol %) and DCE (2 mL, 0.1 M). The vial was
then sealed and heated at 80 °C for 12 h under N,. After that, the solvent was removed
under reduced pressure and the residue was purified by silica gel chromatography

using PE/EA to afford the product.

3.3 General Procedures for C—H Functionalization of N-Azolo Imines with

dioxazolones glycogen anomeric (General procedure 3)

o [Ru(p-cymene)Cl,], (10 mol%) @
% AgNTf, (40 mol%)
NYN\ . 0 NaOAc (1.0 equiv)

~ O\ —
<\/NH NJ\E?/\ PivOH (2.0 equiv) N7 N
7-OPG  DME (0.1 M), Ny, 120°C16h A 0
n(1,2)

N
N\:J > 0pG

1.0 equiv 1.5 equiv in(1.2)

A Schlenk tube (15 mL) equipped with a magnetic stir bar and a Teflon-lined screwed
cap was charged with substituted N-azolo imine SI-4 (0.1 mmol), dioxazolones
glycogen anomeric SI-1 (0.15 mmol), [Ru(p-cymene)Cl,], (6.1 mg, 10 mol %),
AgNTHS, (15.5 mg, 40 mol %), NaOAc (8.2 mg, 0.1 mmol, 1.0 equiv), PivOH (20.4
mg, 0.2 mmol, 2.0 equiv) and DME (1 mL, 0.1 M). The vial was then sealed and
heated at 120 °C for 16 h under N,. After that, the solvent was removed under reduced
pressure and the residue was purified by silica gel chromatography using n-

Hexane/acetone to afford the product.

11/188



3.4 Annulation toward 5-Arylimidazo[1,2-c]quinazolines (General procedure 4)

)\

N NH 0 [Ru(p-cymene)Cl,], (5 mol%) N \
Yo AgSbFg (20 mol%) ! N
. O\N/)\L()\> Zn(OAc), (2.0 equiv)
20opG DCE (0.05 M), Ny, 120 °C, 12 h N N
'n(1,2) ]—n((RI;)G
1.0 equiv 1.5 equiv

A Schlenk tube (15 mL) equipped with a magnetic stir bar and a Teflon-lined screwed
cap was charged with substituted 2-phenyl-1H-imidazoles SI-5 (0.1 mmol),
dioxazolones glycogen anomeric SI-1 (0.15 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 5
mol %), Zn(OAc); (36.7 mg, 0.2 mmol, 2.0 equiv) and DCE (2 mL, 0.05 M). The vial
was then sealed and heated at 120 °C for 12 h under N,. After the completion of the
reaction, the mixture was then allowed to warm to room temperature and a saturated
solution of NaHCOj3 (2 mL) was added. The aqueous layer was extracted with EtOAc
(3 x5 mL), washed with brine (5 mL) and dried over MgSO,, and the residue was
purified by flash column chromatography on silica gel with petroleum ether/EtOAc

(V1/V2, 5:1) as the eluent to give the desired products.
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4  Experimental procedure for scale-up reaction
o

OEt >\\0 [Ru(p-cymene)Cls], (5 mol%) qu
AgNTf, (20 mol%) >< NH OEt
NaOAc (50 mol%)
)(DCE((MM ), Ny, 80 °C, 12 h | /@K

SI-2-1 (2 mmol) ~ SI-1-1 (3 mmol) 1, 86% 1,8%

A Schlenk tube (100 mL) equipped with a magnetic stir bar and a Teflon-lined
screwed cap was charged with substituted benzimidates SI-3-1 (298.4 mg, 2.0 mmol,
1.0 equiv), dioxazolones glycogen anomeric SI-1-1 (945.8 mg, 3.0 mmol, 1.5 equiv),
[Ru(p-cymene)Cl,], (61.2 mg, 5 mol %), AgNTT, (155.2 mg, 20 mol %), NaOAc
(82.0 mg, 1.0 mmol, 50 mol %) and DCE (20 mL, 0.1 M). The vial was then sealed
and heated at 80 °C for 12 h under N,. After that, the solvent was removed under
reduced pressure and the residue was purified by silica gel chromatography using
PE/EA to afford the product 1 (690.7 mg, 86% yield) as yellow oil and 1’ (110.1 mg,

8% vyield) as yellow oil.

(3a8,3bR,7aS,8aR)-N-(4-ethoxy-2-((3aS,3bR,7aS$,8a5)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
yl)quinazolin-5-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxine-8a-carboxamide (1°)

TLC: Rf = 0.20 (Ethyl acetate/Petroleum Ether = 1/2)
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'H NMR (400 MHz, Chloroform-d): § 11.21 (s, 1H), 8.83 (dt, J = 6.5, 3.4 Hz, 1H),
7.78 (t, J = 3.2 Hz, 2H), 5.39 — 5.28 (m, 1H), 4.94 (p, J = 6.8, 5.2 Hz, 1H), 4.82 (d, J
=3.4 Hz, 1H), 4.59 (s, 1H), 4.39 (d, J = 2.4 Hz, 1H), 4.35 (d, J = 2.6 Hz, 2H), 4.30 (d,
J=2.2Hz, 1H), 4.19 (d, J= 3.9 Hz, 1H), 4.16 (q, J = 2.4 Hz, 2H), 4.11 (d, J= 4.1 Hz,
1H), 1.58 (s, 3H), 1.55 — 1.52 (t, 3H), 1.43 (s, 6H), 1.40 (s, 6H), 1.18 (s, 3H), 1.12 (s,
3H).

3C NMR (75 MHz, CDClL): & 166.67, 165.92, 159.94, 152.85, 134.76, 134.07,
124.35, 118.19, 114.96, 114.84, 114.11, 112.85, 111.47, 107.14, 97.71, 88.16, 87.52,
74.38, 74.03, 73.76, 72.60, 72.38, 64.38, 60.13, 29.11, 28.71, 27.34, 27.19, 26.66,
25.87,19.03, 18.68, 14.54.

HRMS (ESI): m/z calculated for C33HyN3NaOp,™ [M+Na]’, 696.2739; found,
696.2738.
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5 Late-stage modification of estron

5.1 Transformations of 63 to 63-1 !

Meo

NEt; (3.0 equiv)
PhNTf, (1.1 equiv)

DCM,5°tort,4h
TfO

63-1, 92%

To a solution of estrone (2.7 g, 10.0 mmol, 1.0 equiv) and triethylamine (4.2 mL, 30.0
mmol, 3.0 equiv) in dichloromethane at 5 °C was charged dropwise a solution of
1,1,1-trifluoro-N-phenyl-N-((trifluoromethyl)sulfonyl)methanesulfonamide (3.9 g,
11.0 mmol, 1.1 equiv) in dichloromethane and the resulting mixture was stirred at rt
for 4 h and then concentrated. The residue was purified by silica gel column

chromatography to give pure product 63-1 (3.7 g, 92%) as white solid.

5.2 Transformations of 63-1 to 63-2 1/

tBuXPhos-Pd-G3 (10 mol%)
K4[Fe(CN)g] (0.5 equiv)

5:1 H,0 / THF
N,, 80 °C, 18 h

63-2, 92%

63-1 (402 mg, 1.0 mmol, 1.0 equiv), K4[Fe(CN)¢] (0.53 g, 0.5 mmol, 0.5 equiv) and
tBuXPhos-Pd-G3 (79 mg, 0.1 mmol, 0.1 equiv) were added to a 4 mL screwcap vial
fitted with a septum cap prior to evacuation and backfill with N,. Degassed water (5.0
mL) and degassed THF (1.0 mL) were added prior to heating at 80 °C with vigorous
stirring for 18 h. After cooling to room temperature, the reaction mixture was diluted
with water (10 mL) and extracted with 1:1 ethyl acetate / dichloromethane (3x10 mL),
the combined organic layers were washed with brine, dried over MgSO, and
concentrated under reduced pressure. Silica gel column chromatography (elute: n-

hexane / ethyl acetate) afforded the desired product 63-2 as a white solid (1.28 mg,
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92%).

5.3 Transformations of 63-2 to 64 [©

AcCI (8.0 equiv)
EtOH (12.0 equiv)

0 °C- r.t. overtnight EtO

64, 72%

AcCl (1.14 mL, 16 mmol, 8.0 equiv) was added to a stirred solution of a 63-2 (559
mg, 2 mmol, 1.0 equiv) and an alcohol (1.4 mL, 24 mmol, 12.0 equiv). The reaction
flask was stoppered tightly and the stirring was continued at 25°C. After the reaction
was complete by TLC, the volatiles were removed under reduced pressure to isolate
the imidate hydrochloride. Alternatively, the reaction mixture was cooled to 0 °C and
mixed slowly with saturated aqueous NaHCO; solution, until gas evolution had
ceased. The product was extracted into Et,O (3x5 mL) and the organic solution was
washed with H,O (1x5 mL) and brine (1x5 mL) and Silica gel column
chromatography (elute: n-hexane / ethyl acetate) afforded the desired product 64 as a
yellow oil (0.47 g, 72%).

5.4 Transformations of 64 to 65

S1-1-8 (0.15 mmol)
[Ru(p-cymene)Cl,], (5 mol%)
AgNTf, (20 mol%)

NaOAc (50 mol%)
DCE (0.1 M), N5, 80 °C, 12 h

OEt
64 (0.1 mmol) 65, 86%

A Schlenk tube (10 mL) equipped with a magnetic stir bar and a Teflon-lined screwed
cap was charged with substituted 64 (32.5 mg, 0.1 mmol, 2.0 equiv), dioxazolones
glycogen anomeric SI-1-8 (47.3 mg, 0.15 mmol, 1.5 equiv), [Ru(p-cymene)Cl,], (3.1
mg, 5 mol %), AgNTTf, (7.8 mg, 20 mol %), NaOAc (4.1 mg, 50 mol %) and DCE
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(1.0 mL, 0.1 M). The vial was then sealed and heated at 80 °C for 12 h under N,.
After that, the solvent was removed under reduced pressure and the residue was
purified by silica gel chromatography using PE/EA to afford the product 65 (49.9 mg,
86% yield) as white solid.

TLC: Rf = 0.45 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (600 MHz, Chloroform-d): § 7.91 (s, 1H), 7.82 (s, 1H), 5.25 (d, J = 6.0
Hz, 2H), 4.70 (d, J = 5.3 Hz, 1H), 4.65 — 4.57 (m, 2H), 4.44 — 4.38 (m, 2H), 3.13 —
3.01 (m, 2H), 2.59 — 2.48 (m, 2H), 2.44 (td, J = 11.3, 4.2 Hz, 1H), 2.16 (dt, J = 18.5,
8.8 Hz, 1H), 2.08 (td, J = 10.2, 8.3, 5.5 Hz, 2H), 2.01 (dt, J = 13.1, 3.2 Hz, 1H), 1.83
(s, 2H), 1.71 — 1.60 (m, 3H), 1.58 — 1.53 (m, 2H), 1.52 (s, 3H), 1.48 (t, J = 7.1 Hz,
3H), 1.44 (s, 3H), 1.31 (s, 3H), 1.23 (s, 3H), 0.91 (s, 3H).

BC NMR (151 MHz, CDCl): § 165.96, 159.55, 149.85, 146.99, 136.38, 124.01,
122.19, 113.94, 113.30, 112.34, 111.92, 85.09, 82.59, 82.37, 69.27, 62.83, 50.99,
48.02, 44.93, 37.80, 35.95, 31.60, 29.32, 26.72, 26.69, 26.47, 26.19, 25.81, 25.58,
21.78, 14.50, 13.89.

HRMS (ESD): m/z calculated for C33H43N-O;" [M+H]", 579.3065; found, 579.3061.

5.5 Transformations of 64 to 66

OBn
S1-1-7 (0.15 mmol) 0

[Ru(p-cymene)Cll, (5 mol%) ="

AgNTf, (20 mol%) -

o

NaOAc (50 mol%)
DCE (0.1 M), N, 80°C, 12 h

64 (0.1 mmol)

A Schlenk tube (10 mL) equipped with a magnetic stir bar and a Teflon-lined screwed
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cap was charged with substituted 64 (32.5 mg, 0.1 mmol, 2.0 equiv), dioxazolones
glycogen anomeric SI-1-7 (77.9 mg, 0.15 mmol, 1.5 equiv), [Ru(p-cymene)Cl,], (3.1
mg, 5 mol %), AgNTf; (7.8 mg, 20 mol %), NaOAc (4.1 mg, 50 mol %) and DCE
(1.0 mL, 0.1 M). The vial was then sealed and heated at 80 °C for 12 h under N,.
After that, the solvent was removed under reduced pressure and the residue was
purified by silica gel chromatography using PE/EA to afford the product 66 (66.2 mg,
86% yield) as yellow solid.

TLC: Rf =0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'"H NMR (600 MHz, Chloroform-d): 5 7.88 (s, 1H), 7.83 (s, 1H), 7.42 — 7.36 (m,
4H), 7.35 — 7.27 (m, 6H), 7.06 — 7.02 (m, 1H), 6.98 (t, J = 7.2 Hz, 2H), 6.84 — 6.80
(m, 2H), 5.00 (d, /= 10.8 Hz, 1H), 4.90 — 4.82 (m, 3H), 4.77 — 4.71 (m, 2H), 4.59 (d,
J=11.2 Hz, 1H), 4.51 (pd, J=10.3, 9.2, 3.5 Hz, 2H), 4.20 — 4.12 (m, 3H), 3.78 (dd, J
=9.4, 3.6 Hz, 1H), 3.48 (s, 3H), 3.10 (dddd, J = 34.4, 17.1, 12.1, 5.0 Hz, 2H), 2.59 —
2.50 (m, 2H), 2.45 (td, J = 11.3, 4.3 Hz, 1H), 2.17 (dt, J = 18.4, 8.8 Hz, 1H), 2.12 —
2.07 (m, 2H), 2.03 (dt, J=13.0, 3.4 Hz, 1H), 1.72 (d, J = 5.5 Hz, 2H), 1.66 (ddd, J =
18.1,9.9, 3.7 Hz, 2H), 1.56 (ddd, J = 16.8, 11.5, 5.0 Hz, 3H), 1.44 (t, J= 7.2 Hz, 3H),
0.94 (s, 3H).

BC NMR (151 MHz, CDCl): § 166.53, 161.15, 149.98, 147.33, 138.98, 138.40,
138.38, 137.05, 128.57, 128.48, 128.28, 128.20, 128.01, 127.94, 127.70, 127.23,
124.02, 122.19, 114.00, 98.89, 82.18, 81.21, 79.88, 76.03, 75.11, 74.52, 73.60, 62.96,
55.60, 50.96, 47.99, 44.92, 37.75, 35.92, 31.62, 31.59, 31.55, 29.38, 26.43, 25.52,
21.76, 14.46, 13.89.

HRMS (ESD): m/z calculated for C40Hs4N-KO;" [M+K]", 821.3563; found, 821.3569.
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6 Deprotection reaction of 1

OEt OEt
>N o SN OH
©\)\/ 'e) >< TFA:H,0 (1:1) @ﬁ\/ o)
N™ D o) 0 N™ D OH
o 3 50°C,5h HO' >
%—O HO
1 (0.2 mmol) 67, 60%

Dissolve the reactant 1 (80.5 mg, 0.2 mmol, 1.0 equiv) in 2 mL of a solution of 50%
TFA (ag.) and stir at 50 <C for 5 h. Remove the solvent under reduced pressure.
Purify the residue by column chromatography (silica, CH,Cl,/MeOH) to give the
corresponding product 67 (35.4 mg, 60%) as color oil.

TLC: Rf = 0.3 (DCM/MeOH = 10/1)

'"H NMR (400 MHz, CD;0D): § 8.20 (dd, J = 8.2, 1.4 Hz, 1H), 7.99 — 7.87 (m, 2H),
7.64 (ddd, J = 8.1, 6.8, 1.4 Hz, 1H), 4.78 — 4.69 (m, 2H), 4.28 (d, J = 9.4 Hz, 1H),
3.93 - 3.86 (m, 1H), 3.80 (t, J= 8.9 Hz, 1H), 3.76 — 3.70 (m, 2H), 1.54 (t, /= 7.1 Hz,
3H).

BC NMR (101 MHz, CD;0D): § 169.04, 163.06, 151.59, 135.30, 128.77, 128.40,
124.63, 116.80, 98.78, 76.35, 74.79, 71.66, 64.83, 64.77, 14.58.

HRMS (ESI): m/z calculated for CisHsN,NaOg " [M+Na]+, 345.1057; found,
345.1066.
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7 H/D Exchange Experiment for 1

Q (18% D)
»\O [Ru(p-cymene)Cly], (5 mol%) H/D OEt
\ AgNTf, (20 mol%)

OEt O X o)
\=N N
+ 07 NaOAc (50 mol%) | Lo ><
NH o '(_Z‘O CDZOD (10.0 equiv) N o
ﬁ\o“‘ o)< DCE (0.1 M), Np, 80 °C, 1 h }5’

S1-2-1 (0.2 mmol) SI-1-1 (0.3 mmol) 1-d,, 51%

A Schlenk tube (15 mL) equipped with a magnetic stir bar and a Teflon-lined screwed
cap was charged with substituted benzimidates SI1-2-1 (29.8 mg, 0.2 mmol, 1.0 equiv),
dioxazolones glycogen anomeric SI-1-1 (94.6 mg, 0.3 mmol, 1.5 equiv), [Ru(p-
cymene)Cly], (6.1 mg, 5 mol %), AgNTf, (15.5 mg, 20 mol %), NaOAc (8.2 mg, 0.1
mmol, 50 mol %), CD;OD (81 pL, 2.0 mmol, 10.0 equiv) and DCE (2.0 mL, 0.1 M).
The vial was then sealed and heated at 80 °C for 1 h under N,. After that, the solvent
was removed under reduced pressure and the residue was purified by silica gel
chromatography using PE/EA to afford 1-d, in 51% yield. Upon analyzing the 'H

NMR spectrum of the product, the deuteration percentage was determined as 18%.

S S ® oS ae XN NSRS OT T MM = — 0PN T A — N ]

SN e RAAASSGGSEERSAALEAS S\

53979 S 5950 ©9555679
— — — N+~ N MmO Mmmm
10. 0 9. Q‘.O 8 8‘.0 7.5 7.0 (‘,5 6.0 5 J0 4.0 3. 3‘,0 2 2.0 |‘f) 1.0 0. O‘.U 0.

f1 (ppm;
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8 Spectra Data of substrates and products

3-((3aS,3bR,7aS,8aR)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)-1,4,2-dioxazol-5-one (SI-1-1)

0]

o
(0]
/fo‘ 0)<

Prepared according to the general procedure 1. Purification by flash column (ethyl
acetate/Petroleum Ether = 1/6) afforded SI-1-1 (4.06 g, 82%) as white solid.
TLC: Rf= 0.8 (Ethyl acetate/Petroleum Ether = 1/3).

"H NMR (300 MHz, CDCly): § 4.81 (s, 1H), 4.43 (d, J=2.3 Hz, 1H), 4.26 (q, J=2.0
Hz, 1H), 4.12 (d, J= 1.9 Hz, 2H), 1.58 (s, 3H), 1.44 (s, 6H), 1.37 (s, 3H).

BC NMR (75 MHz, CDCly): 3 163.10, 153.64, 115.67, 106.57, 98.00, 87.89, 74.81,
72.49, 59.59, 28.76, 26.92, 25.64, 18.83.

HRMS (ESI): m/z calculated for C;3H;;NKOg " [M+K]", 354.0586; found, 354.0586.

3-((3aR,4S,6R,6aR)-6-methoxy-2,2-dimethyltetrahydrofuro|3,4-d][1,3]dioxol-4-
yl)-1,4,2-dioxazol-5-one (SI-1-2)

3
O, /O

e
(0]
S \
P
Prepared according to the general procedure 1. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/6) afforded SI-1-2 (0.59 g, 14% yield) as yellow oil.
TLC: Rf= 0.8 (Ethyl acetate/Petroleum Ether = 1/3).

"H NMR (300 MHz, CDCL3): & 5.24 (d, J = 5.8 Hz, 1H), 5.12 — 5.01 (m, 2H), 4.66
(d, J=5.7 Hz, 1H), 3.35 (s, 3H), 1.50 (s, 3H), 1.34 (s, 3H).

BC NMR (75 MHz, CDCLy): § 164.72, 153.61, 113.73, 110.37, 84.50, 80.76, 77.19,
55.95,26.31, 24 .91.

HRMS (ESI): m/z calculated for C;oH;3NNaO; *~ [M+Na]’, 282.0584; found,

282.0595.
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3-((2R,45,5R)-4-(benzyloxy)-5-((benzyloxy)methyl)tetrahydrofuran-2-yl)-1,4,2-
dioxazol-5-one (SI-1-3)

0]
(0]
0 \.i()
BnO N~

N
N

BnO

Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded SI-1-3 (0.3 g, 19% yield) as yellow oil.
TLC: Rf= 0.8 (Ethyl acetate/Petroleum Ether = 1/2).

"H NMR (300 MHz, CDCls): § 7.32 (dt, J = 7.3, 4.5 Hz, 10H), 5.05 (t, J= 7.9 Hz,
1H), 4.54 (s, 2H), 4.53 (s, 2H), 4.29 (dq, J = 24.8, 2.9 Hz, 2H), 3.52 (qd, J= 10.4, 4.7
Hz, 2H), 2.38 (dd, J = 7.9, 3.9 Hz, 2H).

BC NMR (75 MHz, CDCls): § 165.46, 153.80, 137.78, 137.51, 128.70, 128.61,
128.14, 127.99, 127.87, 127.83, 85.03, 80.31, 73.75, 71.57, 70.69, 70.31, 35.29.

HRMS (ESI): m/z calculated for C,;;H;;NNaOg " [M+Na]+, 406.1261; found,
406.1273.

3-((25,4S,5R)-4-(benzyloxy)-5-((benzyloxy)methyl)tetrahydrofuran-2-yl)-1,4,2-
dioxazol-5-one (SI-1-4)

O
)

0
BnO/\Q“\k\N/O

A
N

BnO

Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/6) afforded SI-1-4 (0.15 g, 8% yield) as yellow oil.
TLC: Rf=0.5 (Ethyl acetate/Petroleum Ether = 1/3).

"H NMR (400 MHz, CDCLy): & 7.38 — 7.34 (m, 4H), 7.31 (ddd, /= 7.9, 6.1, 2.4 Hz,
6H), 5.06 (t, J= 7.9 Hz, 1H), 4.55 — 4.51 (m, 4H), 4.34 (td, J = 4.7, 2.1 Hz, 1H), 4.25
(td, J = 3.9, 2.1 Hz, 1H), 3.56 (dd, J = 10.3, 4.3 Hz, 1H), 3.49 (dd, J = 10.3, 5.1 Hz,
1H), 2.38 (dd, J = 7.9, 3.9 Hz, 2H).

B3C NMR (101 MHz, CDCL): & 165.43, 153.79, 137.75, 137.46, 128.68, 128.59,
128.13, 127.97, 127.86, 127.81, 84.98, 80.27, 73.71, 71.53, 70.66, 70.27, 35.24.

HRMS (ESI): m/z calculated for C, H,NNaOg *~ [M+Na]’, 406.1261; found,
406.1269.
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3-((3aR,5aR,8aR,8bS)-2,2,7,7-tetramethyltetrahydro-3aH-bis([1,3]dioxolo)[4,5-
b:4',5'-d|pyran-3a-yl)-1,4,2-dioxazol-5-one (SI-1-5)

0]
)0
O\?N
0. .o
LX<
(o) :
A0

Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/6) afforded SI-1-5 (1.84 g, 58%) as White solid.
TLC: Rf= 0.7 (Ethyl acetate/Petroleum Ether = 1/3).

'H NMR (300 MHz, CDCls): § 4.70 — 4.60 (m, 2H), 4.30 (d, J = 7.9 Hz, 1H), 3.94
(s, 2H), 1.60 (s, 3H), 1.47 (s, 6H), 1.35 (s, 3H).

BC NMR (75 MHz, CDClLy): § 164.05, 153.49, 111.70, 110.01, 97.06, 72.48, 69.87,
69.44, 61.79, 26.17, 25.71, 24.50, 24.30.

HRMS (ESI): m/z calculated for C;3H;7NNaOg ~ [M+Na]’, 338.0846; found,
338.0852.

3-((2R,4R,55,6R)-4,5-bis(benzyloxy)-6-((benzyloxy)methyl)tetrahydro-2H-pyran-
2-yl)-1,4,2-dioxazol-5-one (SI-1-6)

OBn

Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/6) afforded SI-1-6 (0.48 g, 26% yield) as yellow oil.
TLC: Rf=0.5 (Ethyl acetate/Petroleum Ether = 1/3).

'H NMR (300 MHz, CDCl3): § 7.36 — 7.27 (m, 13H), 7.23 — 7.18 (m, 2H), 4.92 (d, J
= 10.7 Hz, 1H), 4.69 (dd, J = 9.7, 4.4 Hz, 2H), 4.65 — 4.39 (m, 5H), 3.73 (dd, J = 11.6,
3.6 Hz, 2H), 3.66 — 3.59 (m, 1H), 3.53 (d, J = 9.5 Hz, 1H), 2.36 (tt, J = 18.7, 7.7 Hz,
1H), 1.97 (q, J = 11.9 Hz, 1H).

BC NMR (75 MHz, CDCL): & 164.10, 153.49, 138.06, 137.91, 128.66, 128.63,
128.53, 128.13, 128.05, 127.99, 127.97, 127.92, 127.87, 127.82, 80.22, 79.48, 77.27,
75.41,73.67,71.95, 68.7

HRMS (ESI): m/z calculated for C,oH,oNNaO; * [M+Na]’, 526.1836; found,
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526.1849.

3-((25,35,4S,5R,65)-3,4,5-tris(benzyloxy)-6-methoxytetrahydro-2 H-pyran-2-yl)-
1,4,2-dioxazol-5-one (SI-1-7)
@)

hae

“'OBn

OBn
Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded SI-1-7 (1.0 g, 73% yield) as white solid.
TLC: Rf=0.75 (Ethyl acetate/Petroleum Ether = 1/2).

'H NMR (600 MHz, CDCL3): § 7.38 — 7.35 (m, 7H), 7.35 — 7.29 (m, 6H), 7.17 (dd, J
=7.4,2.1 Hz, 2H), 5.01 (d, J = 10.9 Hz, 1H), 4.85 (d, J = 10.8 Hz, 1H), 4.83 (d, J =
43 Hz, 1H), 4.81 (d, J = 4.9 Hz, 1H), 4.65 (d, J = 12.0 Hz, 1H), 4.60 — 4.56 (m, 2H),
4.52 (d, J = 10.2 Hz, 1H), 4.05 (t, J = 9.2 Hz, 1H), 3.69 (dd, J = 10.2, 8.8 Hz, 1H),
3.56 (dd, J=9.7, 3.5 Hz, 1H), 3.40 (s, 3H).

BC NMR (151 MHz, CDCl3): & 163.43, 153.13, 138.30, 137.80, 137.07, 128.77,
128.75, 128.67, 128.61, 128.44, 128.38, 128.29, 128.16, 128.05, 99.06, 81.52, 79.32,
77.37,77.16,76.95, 76.45, 76.21, 75.03, 73.92, 64.46, 56.27.

HRMS (ESI): m/z calculated for CyoHyoNNaOg * [M+Na]+, 542.1785; found,
542.1796.

3-((3aS,4R,65,6a5)-2,2,2',2'-tetramethyldihydro-6 H-spiro[furo[3,4-
d][1,3]dioxole-4,4'-[1,3]dioxolan]-6-yl)-1,4,2-dioxazol-5-one (SI-1-8)

Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/6) afforded SI-1-8 (1.39 g, 45%) as White solid.
TLC: Rf=0.7 (Ethyl acetate/Petroleum Ether = 1/3).

"H NMR (300 MHz, CDCLy): § 5.05 (t, J = 4.9 Hz, 1H), 4.96 (d, J = 4.4 Hz, 1H),
4.68 (d, J = 5.6 Hz, 1H), 435 (d, J= 10.1 Hz, 1H), 4.21 (d, J = 10.1 Hz, 1H), 1.47 (s,
3H), 1.45 (s, 3H), 1.42 (s, 3H), 1.31 (s, 3H).

13C NMR (75 MHz, CDCls): § 162.44, 153.71, 114.82, 113.00, 112.94, 84.44, 80.71,
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73.47,69.22,26.44, 26.26, 25.81, 25.06.

HRMS (ESI): m/z calculated for C;3H;7NNaOg *~ [M+Na]’, 338.0846; found,
338.0852.

3-((3aR,58,5aR,8a8,8bR)-2,2,7,7-tetramethyltetrahydro-5SH-bis([1,3]dioxolo)[4,5-
b:4',5'-d|pyran-5-yl)-1,4,2-dioxazol-5-one (SI-1-9)

0}
O>¥O
\N/ 0.0
)<
o)

Prepared according to the general procedure 1. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/6) afforded SI-1-9 (1.46 g, 46%) as White solid.
TLC: Rf= 0.7 (Ethyl acetate/Petroleum Ether = 1/3).

'H NMR (300 MHz, CDCLy): & 5.64 (d, J = 4.9 Hz, 1H), 4.89 (d, J = 2.3 Hz, 1H),
474 (dd, J= 7.6, 2.8 Hz, 1H), 4.48 — 4.39 (m, 2H), 1.55 (s, 3H), 1.47 (s, 3H), 1.36 (s,
3H), 1.35 (s, 3H).

BC NMR (75 MHz, CDCly): 3 163.14, 153.66, 111.21, 109.81, 96.42, 71.25, 70.68,
70.31, 64.22,26.12, 25.87, 24.77, 24.71.

HRMS (ESI): m/z calculated for C;3H;;NNaOg © [M+Na]", 338.0846; found,
338.0852.

4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (1)

OEt
(X o
N7 o
o :
o

Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 1 (74.1 mg, 92% yield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)
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'H NMR (500 MHz, CDCly): § 8.16 (dd, J = 8.1, 1.5 Hz, 1H), 8.05 (d, J = 8.4 Hz,
1H), 7.80 (ddd, J = 8.5, 7.0, 1.5 Hz, 1H), 7.57 — 7.52 (m, 1H), 5.46 (s, 1H), 4.71 (qd, J
=7.1, 1.2 Hz, 2H), 4.40 (d, J = 2.6 Hz, 1H), 434 (q, J = 2.3 Hz, 1H), 4.24 — 4.18 (m,
1H), 4.13 (dd, J = 13.4, 2.9 Hz, 1H), 1.59 (s, 3H), 1.51 (t, J= 7.1 Hz, 3H), 1.44 (s,
3H), 1.38 (s, 3H), 1.21 (s, 3H).

3C NMR (126 MHz, CDCl;): & 167.29, 160.51, 151.28, 133.47, 128.60, 127.12,
123.43, 115.92, 114.53, 112.49, 97.55, 87.39, 74.22, 73.64, 63.39, 60.26, 28.69,
27.22,26.66, 19.09, 14.46.

HRMS (ESI): m/z calculated for C, HxsN,NaOg [M+Na]’, 425.1683; found,
425.1682.

4-ethoxy-7-fluoro-2-((3aS,3bR,7aS$,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (2)

OEt
m Lo~ 3
F N~ \ o><
o
o
Prepared from SI-2-2 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 2 (60.8 mg, 74% yield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'"H NMR (500 MHz, CDCly): § 8.18 (dd, J= 9.1, 6.0 Hz, 1H), 7.69 (dd, J = 9.9, 2.5
Hz, 1H), 7.29 (dd, J = 9.3, 6.7 Hz, 1H), 5.43 (s, 1H), 4.70 (qd, J = 7.1, 2.2 Hz, 2H),
441 (d, J=2.5 Hz, 1H), 4.34 (d, J= 2.2 Hz, 1H), 4.24 — 4.12 (m, 2H), 1.60 (s, 3H),
1.51 (t, J=7.1 Hz, 3H), 1.45 (s, 3H), 1.40 (s, 3H), 1.22 (s, 3H).
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13C NMR (126 MHz, CDCl3): § 167.09, 165.80 (d, J = 253.8 Hz), 161.77, 153.11 (d,
J = 13.7 Hz), 126.12(d, J = 10.5 Hz), 117.08 (d, J = 24.8 Hz), 114.30, 112.80,
112.79(d, J = 21.0 Hz), 112.65, 97.53, 87.40, 77.41, 77.16, 76.90, 74.03, 73.57, 63.57,
60.17, 28.71, 27.19, 26.61, 18.96, 14.40.

YFNMR (471 MHz, CDCl5): & -103.70.
HRMS (ESI): m/z calculated for CyHasFN,Og" [M+H]", 421.1769; found, 421.1769.

7-chloro-4-ethoxy-2-((3aS,3bR,7aS$,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (3)

OEt
ol N7\ o><
o
)rd
Prepared from SI-2-3 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 3 (63.6 mg, 73% yield) as oil.
TLC: Rf =0.60 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): § 8.09 (d, J = 8.7 Hz, 1H), 8.04 (d, J = 2.0 Hz, 1H),
7.48 (dd, J = 8.7, 2.1 Hz, 1H), 5.42 (s, 1H), 4.70 (q, J = 7.1 Hz, 2H), 439 (d, J= 2.5
Hz, 1H), 4.32 (d, J = 2.3 Hz, 1H), 4.22 — 4.10 (m, 2H), 1.58 (s, 3H), 1.50 (t, J = 7.1
Hz, 3H), 1.43 (s, 3H), 1.37 (s, 3H), 1.20 (s, 3H).

B3C NMR (126 MHz, CDCL): & 167.26, 161.73, 151.96, 139.72, 128.12, 127.74,
124.94, 114.31, 114.29, 112.64, 97.54, 87.37, 74.06, 73.63, 63.68, 60.21, 28.73,
27.19, 26.60, 18.99, 14.39.
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HRMS (ESI): m/z calculated for C,1HyCIN,Og " [M+H]+, 437.1474; found,
437.1474.

7-bromo-4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (4)

OEt
Br N/ ><
N 0
o =
)rd
Prepared from SI-2-4 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 4 (59.4 mg, 62% yield) as oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): 5 8.21 (d, J = 1.9 Hz, 1H), 7.99 (d, J = 8.7 Hz, 1H),
7.61 (dd, J = 8.9, 1.9 Hz, 1H), 5.40 (s, 1H), 4.67 (q, J = 7.1 Hz, 2H), 4.38 (d, J= 2.5
Hz, 1H), 4.31 (d, J = 2.2 Hz, 1H), 4.20 — 4.09 (m, 2H), 1.56 (s, 3H), 1.48 (t, J = 7.1
Hz, 3H), 1.41 (s, 3H), 1.37 (s, 3H), 1.18 (s, 3H).

BC NMR (126 MHz, CDCls): & 167.33, 161.57, 151.94, 130.90, 130.71, 128.21,
124.87, 114.52, 114.21, 112.68, 97.50, 87.37, 73.94, 73.54, 63.67, 60.13, 28.70,
27.17,26.57,18.91, 14.33.

HRMS (ESI): m/z calculated for C,HyBrN,Os [M+H]", 481.0969; found,
481.0969.

4-ethoxy-7-phenyl-2-((3aS8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)quinazoline (5a)
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Prepared from SI1-2-10 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 5a (81.8 mg, 85% yield) as white solid.

TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): § 8.28 (d, J = 1.7 Hz, 1H), 8.21 (d, J = 8.4 Hz, 1H),
7.80 (dd, J = 8.5, 1.8 Hz, 1H), 7.75 — 7.72 (m, 2H), 7.52 — 7.47 (m, 2H), 7.44 — 7.39
(m, 1H), 5.47 (s, 1H), 4.72 (qd, J = 7.1, 1.8 Hz, 2H), 4.41 (d, J = 2.5 Hz, 1H), 4.35
(dt, J = 4.1, 2.0 Hz, 1H), 4.22 (dd, J = 13.4, 1.6 Hz, 1H), 4.14 (dd, J = 13.5, 2.8 Hz,
1H), 1.60 (s, 3H), 1.53 (t, J= 7.1 Hz, 3H), 1.44 (s, 3H), 1.41 (s, 3H), 1.23 (s, 3H).

3C NMR (126 MHz, CDCl;): & 167.28, 160.96, 151.69, 146.19, 139.93, 129.13,
128.43, 127.67, 126.59, 126.26, 123.91, 114.78, 114.51, 112.54, 97.57, 87.41, 74.17,
73.58, 63.41, 60.24, 28.73, 27.23, 26.67, 19.04, 14.47.

HRMS (ESI): m/z calculated for C,7H3N,O06" [M+H]", 479.2177; found, 479.2177.
(3aS,3bR,7aS,8aR)-N-(4-ethoxy-7-phenyl-2-((3aS,3bR,7aS,8a5)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-

yl)quinazolin-5-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxine-8a-carboxamide (5b)
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Prepared from SI1-2-10 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 5b (9.8 mg, 7% vyield) as white solid.
TLC: Rf = 0.25 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): § 11.29 (s, 1H), 9.20 (d, J = 1.7 Hz, 1H), 8.07 (d, J =
1.7 Hz, 1H), 7.80 (dd, J = 7.3, 1.7 Hz, 2H), 7.47 (t, J = 7.6 Hz, 2H), 7.40 (t, J = 7.3
Hz, 1H), 5.42 (s, 1H), 4.99 (dq, J= 10.8, 7.1 Hz, 1H), 4.86 — 4.78 (m, 2H), 4.41 (d, J
= 2.5 Hz, 1H), 4.37 — 4.31 (m, 3H), 4.20 (dd, J = 13.5, 1.6 Hz, 1H), 4.17 — 4.12 (m,
3H), 1.61 (s, 3H), 1.60 (s, 3H), 1.59 — 1.56 (t, 6H), 1.44 (s, 3H), 1.41 (s, 3H), 1.39 (s,
3H), 1.22 (s, 3H), 1.14 (s, 3H).

BC NMR (126 MHz, CDCls): & 166.58, 165.97, 160.31, 153.34, 146.48, 139.60,
135.10, 129.03, 128.59, 127.80, 122.10, 117.24, 114.97, 114.20, 112.58, 111.55,
106.02, 97.79, 97.57, 88.10, 87.43, 74.44, 74.18, 73.67, 72.38, 64.33, 60.24, 59.99,
29.08, 28.73,27.37,27.18, 26.68, 26.08, 19.07, 18.74, 14.58.

HRMS (ESI): m/z calculated for C39H47N3NaO, " [M+Na]", 772.3052; found,
772.3052.

4-ethoxy-7-methyl-2-((3a$,3bR,7aS$,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (6a)

30/188



OEt
NN o><
o
s
Prepared from SI-2-5 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 6a (54.6 mg, 66% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCl): & 8.02 (d, J = 8.3 Hz, 1H), 7.82 (s, 1H), 7.34 (dd, J =
8.3, 1.6 Hz, 1H), 5.43 (s, 1H), 4.67 (qd, J= 7.1, 1.9 Hz, 2H), 4.38 (d, J = 2.5 Hz, 1H),
432 (q, J=2.3 Hz, 1H), 4.22 — 4.09 (m, 2H), 2.51 (s, 3H), 1.57 (s, 3H), 1.48 (1, J =
7.1 Hz, 3H), 1.42 (s, 3H), 1.38 (s, 3H), 1.20 (s, 3H).

BC NMR (126 MHz, CDCl3): & 167.10, 160.48, 151.44, 144.25, 129.09, 127.70,
123.05, 114.47, 113.68, 112.41, 97.49, 87.35, 74.12, 73.47, 63.15, 60.18, 28.67,
27.18, 26.60, 22.14, 18.99, 14.42.

HRMS (ESI): m/z calculated for C2;H2oN,O6" [M+H]", 417.2020; found, 417.2018.
(3aS,3bR,7aS,8aR)-N-(4-ethoxy-7-methyl-2-((3aS,3bR,7aS,8a8)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-

yDquinazolin-5-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxine-8a-carboxamide (6b)
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Prepared from SI-2-5 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 6b (25.4 mg, 18% yield) as white solid.
TLC: Rf =0.25 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): § 11.22 (s, 1H), 8.71 (d, J = 1.6 Hz, 1H), 7.61 (t, J =
1.3 Hz, 1H), 5.40 (s, 1H), 4.95 (dq, J= 10.8, 7.0 Hz, 1H), 4.82 (s, 1H), 4.78 (dd, J =
10.8, 7.1 Hz, 1H), 4.39 (d, J = 2.5 Hz, 1H), 4.35 (d, J= 2.6 Hz, 1H), 4.32 (, J=2.3
Hz, 1H), 430 (q, J = 1.9 Hz, 1H), 4.19 — 4.17 (m, 1H), 4.15 — 4.13 (m, 2H), 4.12 —
4.09 (m, 1H), 2.51 (s, 3H), 1.73 (s, J = 2.7 Hz, 3H), 1.60 (s, 3H), 1.58 (s, 3H), 1.55 (t,
J=6.2Hz, 3H), 1.43 (s, 3H), 1.40 (s, 3H), 1.36 (s, 3H), 1.21 (s, 3H), 1.12 (s, 3H).

BC NMR (126 MHz, CDCl3): § 166.43, 165.93, 159.95, 153.09, 145.08, 134.32,
124.07, 119.67, 114.93, 114.87, 114.20, 112.51, 111.50, 105.14, 97.77, 97.54, 88.13,
87.41, 74.40, 74.17, 73.61, 72.38, 64.13, 60.24, 59.96, 29.06, 28.72, 27.35, 26.65,
26.00, 22.51, 19.06, 18.74, 14.59.

HRMS (ESI): m/z calculated for C34H4N30;," [M+H]", 688.3076; found, 688.3076.

7-(benzyloxy)-4-ethoxy-2-((3aS8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (7a)
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Prepared from SI-2-11 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 7a (72.2 mg, 71% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

"H NMR (500 MHz, CDCls): § 8.06 (d, J = 9.0 Hz, 1H), 7.49 — 7.45 (m, 3H), 7.42 —
7.38 (m, 2H), 7.36 — 7.32 (m, 1H), 7.21 (dd, J = 9.0, 2.4 Hz, 1H), 5.44 (s, 1H), 5.18
(s, 2H), 4.67 (qq, J = 7.5, 3.6 Hz, 2H), 4.39 (d, J = 2.5 Hz, 1H), 4.32 (q, J = 2.3 Hz,
1H), 4.23 — 4.11 (m, 2H), 1.59 (s, 3H), 1.49 (t, /= 7.1 Hz, 3H), 1.44 (s, 3H), 1.38 (s,
3H), 1.23 (s, 3H).

3C NMR (126 MHz, CDCl;): & 166.83, 162.90, 161.23, 153.77, 136.19, 128.79,
128.37, 127.85, 124.81, 119.77, 114.53, 112.42, 110.36, 108.31, 97.54, 87.35, 74.21,
73.54,70.41, 63.13, 60.23, 28.72, 27.21, 26.69, 19.06, 14.51.

HRMS (ESI): m/z calculated for C,3H33N,0," [M+H]", 509.2282; found, 509.2282.
(3aS,3bR,7aS,8aR)-N-(7-(benzyloxy)-4-ethoxy-2-((3aS,3bR,7aS$,8a5)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-

yl)quinazolin-5-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxine-8a-carboxamide (7b)
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Prepared from SI-2-11 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 7b (14.0 mg, 9% yield) as white solid.
TLC: Rf =0.20 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): § 11.23 (s, 1H), 8.65 (d, J = 2.5 Hz, 1H), 7.47 — 7.44
(m, 2H), 7.40 — 7.36 (m, 2H), 7.34 — 7.30 (m, 1H), 7.27 (d, J = 2.5 Hz, 1H), 5.40 (s,
1H), 5.17 (s, 2H), 4.93 (dq, J = 10.7, 7.0 Hz, 1H), 4.80 (s, 1H), 4.79 — 4.73 (m, 1H),
4.39 (d, J = 2.6 Hz, 1H), 4.35 — 4.34 (m, 1H), 4.30 (dq, J = 8.8, 2.2 Hz, 2H), 4.19 —
4.16 (m, 1H), 4.15 — 4.14 (m, 2H), 4.11 (dd, J= 5.2, 2.6 Hz, 1H), 1.68 (s, 3H), 1.58 (s,
3H), 1.58 (s, 3H), 1.55 (s, 3H), 1.44 (s, 3H), 1.40 (s, 3H), 1.36 (s, 3H), 1.21 (s, 3H),
1.13 (s, 3H).

3C NMR (126 MHz, CDCl;): & 165.98, 163.02, 160.45, 155.08, 136.28, 135.83,
128.67, 128.19, 127.68, 114.96, 114.22, 112.45, 111.44, 109.87, 105.20, 102.24,
97.77, 97.54, 88.19, 88.15, 87.31, 74.41, 7422, 73.79, 73.61, 72.61, 72.35, 70.29,
64.03, 60.23, 59.94, 29.07, 28.72, 27.34, 27.16, 26.70, 25.96, 19.08, 18.73, 14.62.

HRMS (ESI): m/z calculated for C4H4N3NaO;;" [M+Na]”, 802.3158; found,
802.3159.

4-ethoxy-7-methoxy-2-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-

[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (8)
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Prepared from SI1-2-6 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 8 (81.5 mg, 94% yield) as oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): § 8.02 (d, J = 9.0 Hz, 1H), 7.39 (d, J = 2.6 Hz, 1H),
7.12 (dd, J= 9.0, 2.5 Hz, 1H), 5.42 (s, 1H), 4.66 (qt, J = 7.2, 3.8 Hz, 2H), 4.38 (d, J =
2.6 Hz, 1H), 4.31 (d, J = 2.7 Hz, 1H), 4.20 (d, J = 13.6 Hz, 1H), 4.12 (dd, J = 13.4,
2.8 Hz, 1H), 3.92 (s, 3H), 1.58 (s, 3H), 1.48 (t, J = 7.1 Hz, 3H), 1.43 (s, 3H), 1.38 (s,
3H), 1.21 (s, 3H).

3C NMR (126 MHz, CDCl): § 166.81, 163.82, 161.16, 153.75, 124.67, 119.42,
114.48, 112.43, 110.15, 107.19, 97.52, 87.35, 74.16, 73.50, 63.10, 60.20, 55.78,
28.69, 27.20, 26.66, 19.02, 14.48.

HRMS (ESI): m/z calculated for C;;H20N,0;" [M+H]", 433.1969; found, 433.1969.

4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazolin-7-yl pivalate (9)

OEt
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Prepared from SI-2-13 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)

according to the general procedure 2. Purification by flash column (Ethyl
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acetate/Petroleum Ether = 1/5) afforded 9 (64.2 mg, 64% vyield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCl): § 8.18 (d, J = 8.8 Hz, 1H), 7.73 (d, J = 2.3 Hz, 1H),
7.30 — 7.26 (m, 1H), 5.46 (s, 1H), 4.71 (q, J = 7.1 Hz, 2H), 4.40 (d, J = 2.5 Hz, 1H),
4.34 (q, J= 2.4 Hz, 1H), 4.22 — 4.12 (m, 2H), 1.59 (s, 3H), 1.51 (t, J = 7.1 Hz, 3H),
1.4 (s, 3H), 1.39 (s, 9H), 1.38 (s, 3H), 1.22 (s, 3H).

BC NMR (126 MHz, CDCl): & 176.70, 167.16, 161.32, 155.14, 152.35, 124.86,
122.34, 119.72, 114.37, 113.69, 112.51, 97.52, 87.30, 74.08, 73.69, 73.57, 63.51,
60.19, 39.34, 28.73, 27.18, 26.58, 18.98, 14.41.

HRMS (ESI): m/z calculated for C,6H3sN,0g" [M+H]", 503.2388; found, 503.2388.

4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo][3,2-d][1,3]dioxin-8a-yl)quinazolin-7-yl benzoate (10)
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Prepared from SI-2-12 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 10 (58.8 mg, 56% yield) as yellow oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCl;): § 8.24 (dd, J = 8.3, 1.2 Hz, 3H), 7.90 (d, J = 2.2 Hz,
1H), 7.69 — 7.65 (m, 1H), 7.54 (t, J = 7.8 Hz, 2H), 7.44 (dd, J = 8.9, 2.3 Hz, 1H), 5.46
(s, 1H), 4.72 (q, J = 7.1 Hz, 2H), 4.40 (d, J = 2.5 Hz, 1H), 4.34 (q, J = 2.2 Hz, 1H),
4.22 — 4.11 (m, 2H), 1.59 (s, 3H), 1.52 (t, J = 7.1 Hz, 3H), 1.44 (s, 3H), 1.39 (s, 3H),
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1.23 (s, 3H).

BC NMR (126 MHz, CDCl3): § 167.21, 164.80, 161.46, 154.93, 152.52, 134.06,
130.46, 129.20, 128.82, 125.06, 122.46, 120.03, 114.41, 113.90, 112.56, 97.57, 87.37,
74.14,73.61, 63.58, 60.23, 28.76, 27.20, 26.63, 19.03, 14.45.

HRMS (ESI): m/z calculated for CogH33N,0g" [M+H]", 523.2075; found, 523.2075.

methyl 4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline-7-carboxylate (11)

OEt
MeOOC N~ o><
o :
)rd
Prepared from SI1-2-9 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 11 (71.9 mg, 78% yield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): § 8.73 (d, J = 1.5 Hz, 1H), 8.22 (d, J = 8.5 Hz, 1H),
8.14 (dd, J = 8.5, 1.6 Hz, 1H), 5.45 (s, 1H), 4.72 (q, J = 7.1 Hz, 2H), 4.40 (d, J = 2.5
Hz, 1H), 4.34 (td, J = 2.6, 1.6 Hz, 1H), 4.20 (dd, J = 13.0, 1.3 Hz, 1H), 4.14 (dd, J =
13.5, 2.7 Hz, 1H), 3.98 (s, 3H), 1.59 (s, 3H), 1.52 (t, J = 7.1 Hz, 3H), 1.43 (s, 3H),
1.39 (s, 3H), 1.19 (s, 3H).

BC NMR (126 MHz, CDCL): § 167.35, 166.47, 161.36, 150.78, 134.68, 130.73,

126.90, 123.90, 118.39, 114.32, 112.71, 97.56, 87.40, 74.04, 73.65, 63.85, 60.22,
52.77,28.74,27.21, 26.60, 18.98, 14.38.
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HRMS (ESI): m/z calculated for C,3H,sNoNaOg™ [M+Na]”, 483.1738; found,
483.1737.

4-ethoxy-2-((3aS,3bR,7a5,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo][3,2-d][1,3]dioxin-8a-yl)-7-(trifluoromethyl)quinazoline
(12)

OEt
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Prepared from SI1-2-7 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 12 (68.0 mg, 72% yield) as yellow oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): § 8.34 (s, 1H), 8.27 (d, J = 8.5 Hz, 1H), 7.71 (dd, J =
8.5, 1.8 Hz, 1H), 5.45 (s, 1H), 4.73 (q, J = 7.1 Hz, 2H), 4.40 (d, J = 2.4 Hz, 1H), 4.33
(d,J=2.3 Hz, 1H), 4.21 — 4.10 (m, 2H), 1.58 (s, 3H), 1.51 (t, J= 7.1 Hz, 3H), 1.42 (s,
3H), 1.37 (s, 3H), 1.19 (s, 3H).

13C NMR (126 MHz, CDCls): & 167.24, 161.96, 150.68, 135.08 (q, J = 32.8 Hz),
126.25 (q, J = 4.3 Hz), 123.63 (q, J = 273.1 Hz), 122.92 (q, J = 3.2 Hz), 117.62,
114.26, 112.69, 97.51, 87.33, 77.42, 77.16, 76.91, 74.02, 73.69, 63.99, 60.18, 28.71,
27.15,26.57, 18.94, 14.31.

FNMR (471 MHz, CDCL): & -63.17.

HRMS (ESI): m/z calculated for CynHyeF3N,Og" [M+H]", 471.1737; found,
471.1736.
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6-chloro-4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (13)

OEt
Cl
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o
9
Prepared from SlI-2-14 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 13 (45.3 mg, 52% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCls): 5 8.12 (d, J = 2.4 Hz, 1H), 7.98 (d, J = 8.9 Hz, 1H),
7.73 (dd, J = 8.9, 2.4 Hz, 1H), 5.41 (s, 1H), 4.69 (q, J= 7.1 Hz, 2H), 4.39 (d, J = 2.6
Hz, 1H), 4.32 (d, J = 2.3 Hz, 1H), 4.22 — 4.10 (m, 2H), 1.58 (s, 3H), 1.50 (t, J = 7.1
Hz, 3H), 1.43 (s, 3H), 1.37 (s, 3H), 1.19 (s, 3H).

BC NMR (126 MHz, CDCl3): & 166.50, 160.80, 149.69, 134.35, 132.76, 130.24,
122.65, 116.57, 114.32, 112.63, 97.51, 87.38, 74.05, 73.61, 63.74, 60.19, 28.70,

27.18,26.61, 18.98, 14.38.

HRMS (ESI): m/z calculated for ChHyCIN,Os' [M+H]", 437.1474; found,
437.1474.

6-bromo-4-ethoxy-2-((3aS8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (14)
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Prepared from SI-2-15 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 14 (60.3 mg, 63% yield) as oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCl): & 8.30 (d, J = 2.4 Hz, 1H), 7.92 (d, J = 8.8 Hz, 1H),
7.86 (dd, J = 9.1, 2.2 Hz, 1H), 5.40 (s, 1H), 4.69 (q, J = 7.1 Hz, 2H), 4.39 (d, J = 2.5
Hz, 1H), 4.32 (d, J = 2.3 Hz, 1H), 4.22 — 4.08 (m, 2H), 1.58 (s, 3H), 1.51 (t, J= 7.0
Hz, 3H), 1.43 (s, 3H), 1.37 (s, 3H), 1.19 (s, 3H).

BC NMR (126 MHz, CDCls): & 166.35, 160.88, 149.93, 136.96, 130.36, 125.96,
120.69, 117.02, 114.33, 112.65, 97.52, 87.39, 74.04, 73.63, 63.77, 60.19, 28.70,
27.19, 26.61, 18.99, 14.38.

HRMS (ESI): m/z calculated for C,HyBrN,Os [M+H]', 481.0969; found,
481.0969.

4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)-6-(trifluoromethyl)quinazoline
as)

OEt
FsC
SN o o)
N/ & O)<
o :
o
Prepared from SI-2-17 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
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according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 15 (68.1 mg, 72% yield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCls): 5 8.46 (d, J = 2.1 Hz, 1H), 8.15 (d, J = 8.8 Hz, 1H),
7.97 (dd, J = 8.8, 2.2 Hz, 1H), 5.43 (s, 1H), 4.73 (q, J = 7.1 Hz, 2H), 4.40 (d, J = 2.5
Hz, 1H), 4.33 (q, J = 2.2 Hz, 1H), 4.21 — 4.10 (m, 2H), 1.58 (s, 3H), 1.53 (t, J = 7.1
Hz, 3H), 1.43 (s, 3H), 1.38 (s, 3H), 1.18 (s, 3H).

BC NMR (126 MHz, CDCl3): § 167.68, 162.61, 152.73, 129.72, 129.35(q, J = 3.1
Hz), 128.93 (q, J = 33.0 Hz), 123.76 (q, J = 272.3 Hz), 121.71(q, J = 4.4 Hz), 115.25,
114.25, 112.78, 97.51, 87.42, 77.41, 77.16, 76.90, 73.97, 73.69, 64.06, 60.17, 28.70,
27.17,26.58, 18.95, 14.34,

F NMR (471 MHz, CDCl;): § -62.35.

HRMS (ESI): m/z calculated for C,HxsF3sN,Os [M+H]', 471.1737; found,
471.1735.

4-ethoxy-6-methyl-2-((3aS,3bR,7aS$,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (16)

OEt
NN o><
o
o
Prepared from SI-2-16 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 16 (72.5 mg, 87% yield) as oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)
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'H NMR (500 MHz, CDCly): § 7.97 — 7.89 (m, 2H), 7.61 (dd, J = 8.7, 2.0 Hz, 1H),
5.42 (s, 1H), 4.68 (qd, J = 7.1, 2.2 Hz, 2H), 4.38 (d, J = 2.5 Hz, 1H), 4.32 (d, J= 2.2
Hz, 1H), 4.24 — 4.10 (m, 2H), 2.51 (s, 3H), 1.58 (s, 3H), 1.50 (t, J= 7.1 Hz, 3H), 1.42
(s, 3H), 1.38 (s, 3H), 1.20 (s, 3H).

BC NMR (126 MHz, CDCl): § 166.77, 159.59, 149.60, 137.23, 135.43, 128.26,
122.25, 115.68, 114.48, 112.42, 97.50, 87.37, 74.14, 73.49, 63.19, 60.20, 28.66,
27.20,26.62,21.74, 19.01, 14.44.

HRMS (ESI): m/z calculated for C;;H2oN,06" [M+H]", 417.2020; found, 417.2020.

4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo][3,2-d][1,3]dioxin-8a-yl)benzo[g]quinazoline (17)

OEt
NN o><
o
)ré
Prepared from SI-2-21 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 17 (86.8 mg, 96% yield) as white solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): § 8.75 (s, 1H), 8.59 (s, 1H), 8.02 (t, J = 8.5 Hz, 2H),
7.56 (ddd, J = 8.2, 6.5, 1.4 Hz, 1H), 7.50 (ddd, J = 8.0, 6.6, 1.4 Hz, 1H), 5.51 (s, 1H),
4.78 (q, J=17.1 Hz, 2H), 4.42 (d, J = 2.5 Hz, 1H), 4.37 (d, J= 2.2 Hz, 1H), 4.23 (dd, J
=13.5, 1.6 Hz, 1H), 4.15 (dd, J = 13.6, 2.8 Hz, 1H), 1.61 (s, 3H), 1.57 (t, J= 7.1 Hz,
3H), 1.44 (s, 3H), 1.42 (s, 3H), 1.22 (s, 3H).
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BC NMR (126 MHz, CDCls): § 168.06, 159.54, 145.96, 136.30, 131.96, 129.11,
128.40, 127.82, 126.39, 126.29, 123.84, 115.08, 114.56, 112.46, 97.51, 87.26, 74.14,
73.58, 63.56, 60.22, 28.66, 27.21, 26.61, 19.02, 14.43.

HRMS (ESI): m/z calculated for C25HoN,O6" [M+H]", 453.2020; found, 453.2020.

4-ethoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)thieno[3,2-d|pyrimidine (18)

OEt
N" o><
o =
Spo
Prepared from SI-2-22 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 18 (53.6 mg, 66% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): 5 7.83 (d, J = 5.4 Hz, 1H), 7.58 (d, J = 5.3 Hz, 1H),
5.39 (s, 1H), 4.69 (qt, J= 7.1, 3.7 Hz, 2H), 4.39 (d, J= 2.7 Hz, 1H), 4.34 — 431 (m,
1H), 4.18 (d, J = 4.6 Hz, 1H), 4.11 — 4.09 (m, 1H), 1.58 (s, 3H), 1.48 (t, J= 7.1 Hz,
3H), 1.43 (s, 3H), 1.37 (s, 3H), 1.22 (s, 3H).

B3C NMR (101 MHz, CDClL): § 159.11, 155.10, 132.45, 131.29, 130.65, 128.06,
116.95, 112.62, 97.52, 82.74, 77.48, 77.16, 76.84, 72.89, 72.21, 63.49, 60.42, 29.03,

28.58,26.62, 18.74, 14.15.

HRMS (ESI): m/z calculated for C;oH2N,NaOgS™ [M+Na]®, 370.1261; found,
431.1247.
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4-ethoxy-6-methoxy-2-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (19a)

OEt
MeO NN
0"\ o)<
/\\O\

Prepared from SI-2-18 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 19a (45.3 mg, 52% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

"H NMR (500 MHz, CDCl3): & 7.98 (d, J = 9.1 Hz, 1H), 7.43 (dd, J = 9.1, 2.9 Hz,
1H), 7.39 (d, J= 2.9 Hz, 1H), 5.41 (s, 1H), 4.70 (qd, J="7.1, 1.4 Hz, 2H), 4.39 (d, J =
2.5 Hz, 1H), 4.33 (q, J = 2.3 Hz, 1H), 4.20 (dd, J=13.4, 1.6 Hz, 1H), 4.12 (dd, J =
5.0, 2.8 Hz, 1H), 3.94 (s, 3H), 1.58 (s, 3H), 1.52 (t, /= 7.1 Hz, 3H), 1.43 (s, 3H), 1.38
(s, 3H), 1.21 (s, 3H).

3C NMR (126 MHz, CDCl): & 175.36, 166.33, 158.42, 146.77, 130.02, 125.56,
116.50, 114.47, 112.44, 101.34, 97.54, 87.43, 77.42, 77.16, 76.91, 74.20, 73.57,
63.32, 60.22, 55.86, 28.70, 27.21, 26.64, 19.06, 14.53.

HRMS (ESI): m/z calculated for C5,H,0N,0;" [M+H]", 433.1969; found, 433.1969.

4-ethoxy-8-methoxy-2-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (19b)

OEt

(L o< <
N~ 3 o
o

OMe %’6
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Prepared from SI-2-18 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 19b (40.5 mg, 47% vyield) as yellow oil.
TLC: Rf = 0.10 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): & 7.82 (dd, J= 8.3, 1.1 Hz, 1H), 7.59 (t, J = 8.1 Hz,
1H), 7.35 — 7.31 (m, 1H), 5.11 (s, 1H), 4.75 — 4.62 (m, 2H), 4.40 — 4.34 (m, 2H), 4.17
(d, J=14.0 Hz, 1H), 4.03 (dd, J = 14.0, 1.9 Hz, 1H), 3.92 (t, J = 1.6 Hz, 3H), 1.63 (s,
3H), 1.59 (s, 3H), 1.55 (t, /= 7.1 Hz, 3H), 1.35 (s, 3H), 1.07 (s, 3H).

BC NMR (126 MHz, CDCl): § 167.71, 160.30, 153.60, 141.59, 128.41, 116.55,
115.81, 114.56, 113.95, 113.33, 97.98, 88.34, 73.93, 72.99, 64.08, 59.87, 56.80, 29.07,
27.59, 26.80, 18.62, 14.42.

HRMS (ESI): m/z calculated for CH,sNoNaO;" [M+Na]”, 455.1789; found,
455.1788.

4-methoxy-2-((3aS$,3bR,7aS,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (20a)

OMe
Ol (e
N/ R O><
O\ N
o
Prepared from SI-2-19 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 20a (65.1 mg, 84% vyield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCl;): 5 8.14 (dd, J = 8.2, 1.5 Hz, 1H), 8.06 (d, J = 8.4 Hz,
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1H), 7.81 (ddd, J = 8.4, 6.7, 1.6 Hz, 1H), 7.55 (t, J = 7.6 Hz, 1H), 5.46 (s, 1H), 4.40
(d, J=2.5 Hz, 1H), 4.34 (q, J = 2.3 Hz, 1H), 4.23 (s, 3H), 4.20 (s, 1H), 4.16 — 4.10
(m, 1H), 1.59 (s, 3H), 1.44 (s, 3H), 1.40 (s, 3H), 1.22 (s, 3H).

BC NMR (126 MHz, CDCl3): & 167.69, 160.38, 151.12, 133.58, 128.57, 127.29,
123.35, 115.85, 114.45, 112.61, 97.56, 87.45, 74.13, 73.58, 60.22, 54.65, 28.73,
27.24,26.63, 19.02.

HRMS (ESI): m/z calculated for C0H2sN,06" [M+H]", 389.1707; found, 389.1707.

(3aS,3bR,7aS,8aR)-N-(4-methoxy-2-((3a$,3bR,7aS,8aS5)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
yl)quinazolin-5-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo|3,2-d][1,3]dioxine-8a-carboxamide (20b)

Prepared from SI-2-19 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 20b (15.2 mg, 12% yield) as white solid.
TLC: Rf = 0.25 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCls): & 11.39 (s, 1H), 8.93 (dd, J = 7.8, 1.5 Hz, 1H), 7.82 —
7.77 (m, 2H), 5.42 (s, 1H), 4.77 (s, 1H), 4.40 (d, J = 2.4 Hz, 1H), 4.36 (d, J = 2.2 Hz,
1H), 4.34 (t, J = 2.2 Hz, 1H), 4.31 (s, 4H), 4.21 — 4.19 (m, 2H), 4.18 (d, /= 1.6 Hz,

1H), 4.13 (dd, J = 13.6, 2.7 Hz, 1H), 1.64 (s, 3H), 1.60 (s, 3H), 1.59 (s, 3H), 1.44 (s,
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3H), 1.41 (s, 3H), 1.38 (s, 3H), 1.21 (s, 3H), 1.08 (s, 3H).

3C NMR (126 MHz, CDCls): & 167.07, 166.04, 159.86, 152.78, 134.08, 127.49,
124.47, 117.78, 115.19, 114.16, 112.66, 111.27, 106.84, 97.79, 97.53, 88.41, 87.49,
74.33, 74.13, 73.68, 72.31, 60.23, 59.87, 55.08, 29.06, 28.74, 27.36, 27.20, 26.62,
25.95, 19.05, 18.69.

HRMS (ESI): m/z calculated for C3Hy4N3NaOp," [M+Na]”, 682.2582; found,
682.2581.

4-isopropoxy-2-((3aS,3bR,7a8,8aS)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)quinazoline (21a)

O'Pr
SN o}
N" .
N O
o

o
Prepared from SI-2-20 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 21a (45.7 mg, 55% yield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): § 8.14 (d, J = 8.2 Hz, 1H), 8.04 (d, J = 8.4 Hz, 1H),
7.78 (t, J = 7.8 Hz, 1H), 7.52 (t, J = 7.6 Hz, 1H), 5.72 (h, J = 6.2 Hz, 1H), 5.42 (s,
1H), 4.39 (d, J= 2.5 Hz, 1H), 4.33 (d, J = 2.9 Hz, 1H), 4.22 — 4.10 (m, 2H), 1.59 (s,
3H), 1.48 (d, J= 2.4 Hz, 3H), 1.46 (d, J = 2.5 Hz, 3H), 1.43 (s, 3H), 1.38 (s, 3H), 1.21
(s, 3H).

3C NMR (126 MHz, CDCls): & 166.77, 160.54, 151.45, 133.40, 128.58, 126.96,
123.48, 116.15, 114.50, 112.44, 97.54, 87.44, 74.22, 73.59, 70.41, 60.24, 28.65,
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27.20,26.71,22.02,21.91, 19.07.

HRMS (ESI): m/z calculated for C2,HoN,06" [M+H]", 417.2020; found, 417.2019.

(3aS,3bR,7aS,8aR)-N-(4-isopropoxy-2-((3a8,3bR,7a8,8a5)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
yl)quinazolin-5-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo|3,2-d][1,3]dioxine-8a-carboxamide (21b)

Prepared from SI1-2-20 (0.2 mmol, 1.0 equiv) and SI-1-1 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 21b (23.2 mg, 17% yield) as white solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCls): 5 10.86 (s, 1H), 8.66 (dd, J = 7.8, 1.2 Hz, 1H), 7.81
(dd, J = 8.4, 1.3 Hz, 1H), 7.75 (t, J = 8.1 Hz, 1H), 5.87 (p, J = 6.3 Hz, 1H), 5.40 (s,
1H), 4.91 (s, 1H), 4.39 (d, J= 2.5 Hz, 1H), 4.35 (d, J= 2.3 Hz, 1H), 4.33 (q, J = 2.4
Hz, 1H), 4.30 (q, J = 2.0 Hz, 1H), 4.18 (dd, J = 13.5, 1.6 Hz, 1H), 4.15 — 4.09 (m,
3H), 1.72 (s, 3H), 1.59 (s, 3H), 1.57 (t, J = 2.6 Hz, 6H), 1.54 (s, 3H), 1.43 (s, 3H),
1.41 (s, 3H), 1.36 (s, 3H), 1.21 (s, 3H), 1.17 (s, 3H).

BC NMR (126 MHz, CDCly): § 166.39, 165.67, 159.90, 153.12, 134.61, 133.78,
124.65, 118.71, 114.59, 114.21, 112.52, 111.88, 107.59, 97.76, 97.56, 87.65, 87.37,

74.58, 74.20, 73.67, 72.55, 72.26, 60.24, 59.93, 28.96, 28.69, 27.32, 27.16, 26.70,
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25.98, 22.08, 21.84, 19.08, 18.84.

HRMS (ESI): m/z calculated for Cs;H4sN3NaO;," [M+Na]”, 710.2895; found,
710.2895.

4-ethoxy-2-((3aR,5R,5a5,8a8,8bR)-2,2,7,7-tetramethyltetrahydro-5SH-
bis([1,3]dioxolo)[4,5-b:4',5'-d|pyran-5-yl)quinazoline (22a)

OEt
CC
AN OO
VT
0 0
A0
Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-9 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 22a (38.5 mg, 48% vyield) as yellow oil.
TLC: Rf = 0.40 (Ethyl acetate/Petroleum Ether = 1/2)

"H NMR (500 MHz, CDCLy): & 8.14 — 8.11 (m, 1H), 8.07 (dt, J = 8.4, 0.9 Hz, 1H),
7.77 (ddd, J= 8.5, 7.0, 1.5 Hz, 1H), 7.49 (ddd, J = 8.1, 6.9, 1.2 Hz, 1H), 5.92 (d, J =
5.1 Hz, 1H), 5.08 (d, J=2.1 Hz, 1H), 4.97 (dd, J= 7.8, 2.2 Hz, 1H), 4.77 (dd, J= 7.8,
2.4 Hz, 1H), 4.68 — 4.57 (m, 2H), 4.46 (dd, J = 5.1, 2.4 Hz, 1H), 1.58 (s, 3H), 1.49 (t,
J="7.1Hz, 3H), 1.43 (s, 3H), 1.39 (s, 3H), 1.29 (s, 3H).

B3C NMR (126 MHz, CDCl): § 166.55, 161.39, 151.35, 133.31, 128.24, 126.52,
123.48, 115.81, 109.61, 108.81, 97.24, 73.70, 71.23, 70.91, 70.89, 63.04, 26.29,
25.96, 25.08, 24.56, 14.42.

HRMS (ESI): m/z calculated for C,H,NoNaOs" [M+Na]”, 425.1683; found,
425.1684.
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SH-bis([1,3]dioxolo)[4,5-b:4',5'-d|pyran-5-yl)quinazolin-5-yl)-2,2,7,7-
tetramethyltetrahydro-5H-bis([1,3]dioxolo)[4,5-b:4',5'-d]|pyran-5-carboxamide

o

0 \OWL
EtO 8
H 0 N
H ,N/ e
o N
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Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-9 (0.3 mmol, 1.5 equiv)

(22b)

v

Oll.

according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 22b (25.9 mg, 19% yield) as white solid.
TLC: Rf =0.20 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCLy): & 11.01 (s, 1H), 8.91 (dd, J = 8.1, 1.1 Hz, 1H), 7.82
(dd, J=8.4, 1.1 Hz, 1H), 7.74 (t, J = 8.2 Hz, 1H), 5.91 (d, J = 5.0 Hz, 1H), 5.70 (d, J
= 4.9 Hz, 1H), 5.05 (d, J = 2.2 Hz, 1H), 4.93 (dd, J = 7.7, 2.2 Hz, 1H), 4.81 (dd, J =
7.8,2.1 Hz, 1H), 4.78 — 4.71 (m, 4H), 4.49 (d, J = 2.1 Hz, 1H), 4.46 (dd, J= 5.1, 2.4
Hz, 1H), 4.44 (dd, J= 4.9, 2.5 Hz, 1H), 1.64 (s, 3H), 1.58 (t, J = 2.3 Hz, 3H), 1.55 (s,
3H), 1.42 (s, 3H), 1.41 (s, 3H), 1.39 (s, 3H), 1.37 (s, 3H), 1.35 (s, 3H), 1.28 (s, 3H).

3C NMR (126 MHz, CDCly): & 167.42, 165.96, 160.62, 152.89, 134.96, 134.03,
123.88, 117.30, 109.79, 109.71, 109.65, 108.88, 106.56, 97.20, 96.59, 73.65, 72.11,
71.19, 71.03, 70.83, 70.65, 70.63, 69.59, 64.21, 26.29, 26.17, 25.95, 25.06, 25.02,
24.60, 24.33, 14.64.

HRMS (ESI): m/z calculated for C33H44N301," [M+H]", 674.2920; found, 674.2923.

4-ethoxy-2-((3a8,5aR,8aR,8bS)-2,2,7,7-tetramethyltetrahydro-3aH-
bis([1,3]dioxolo)[4,5-b:4',5'-d|pyran-3a-yl)quinazoline (23)
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OEt
SN
N7
0 o><
o)
Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-5 (0.3 mmol, 1.5 equiv)
according to the general procedure 2. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/5) afforded 23 (67.7 mg, 84% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCLy): 5 8.16 (dd, J = 8.2, 1.5 Hz, 1H), 8.07 (d, J = 8.4 Hz,
1H), 7.80 (ddd, J = 8.4, 6.9, 1.5 Hz, 1H), 7.54 (ddd, J= 8.1, 6.8, 1.2 Hz, 1H), 5.35 (d,
J=2.5Hz, 1H), 4.72 (dd, J = 8.0, 2.6 Hz, 1H), 4.67 (qq, J = 7.3, 3.5 Hz, 2H), 4.35
(dt, J=7.9, 1.3 Hz, 1H), 4.16 (dd, J = 13.0, 2.0 Hz, 1H), 4.08 (dd, J = 12.8, 1.0 Hz,
1H), 1.63 (s, 3H), 1.58 (s, 3H), 1.51 (t, /= 7.1 Hz, 3H), 1.30 (s, 3H), 1.28 (s, 3H).

BC NMR (126 MHz, CDClL): § 167.16, 161.32, 151.32, 133.52, 128.68, 127.22,
123.42, 115.69, 109.53, 109.45, 102.97, 73.41, 71.00, 70.93, 63.34, 61.77, 26.61,
25.94,25.75, 24.66, 14.51.

HRMS (ESI): m/z calculated for C,HyN;NaOg [M+Na]”, 425.1683; found,
425.1682.

4-ethoxy-2-((2R,3R,4S,5R,65)-3,4,5-tris(benzyloxy)-6-methoxytetrahydro-2H-

pyran-2-yl)quinazoline (24a)
OEt

O
N 2O~

“‘OBn
OBn

Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-7 (0.3 mmol, 1.5 equiv)
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according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 24a (75.6 mg, 62% yield) as yellow oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): & 8.12 (dd, J = 8.3, 1.5 Hz, 1H), 7.96 (d, J = 8.4 Hz,
1H), 7.81 (ddd, J = 8.5, 7.0, 1.5 Hz, 1H), 7.54 (td, J = 7.5, 6.8, 1.1 Hz, 1H), 7.43 —
7.37 (m, 4H), 7.36 — 7.32 (m, 4H), 7.32 — 7.28 (m, 2H), 7.01 — 6.96 (m, 1H), 6.91 (t, J
= 7.5 Hz, 2H), 6.80 — 6.76 (m, 2H), 5.02 (d, J = 10.8 Hz, 1H), 4.92 — 4.83 (m, 3H),
4.78 — 4.72 (m, 2H), 4.64 (d, J = 11.4 Hz, 1H), 4.57 — 4.44 (m, 2H), 4.26 — 4.12 (m,
3H), 3.78 (dd, J=9.3, 3.6 Hz, 1H), 3.49 (s, 3H), 1.45 (t, J=7.1 Hz, 3H).

BC NMR (126 MHz, CDCl3): & 167.13, 161.90, 151.25, 138.95, 138.38, 138.28,
133.51, 128.60, 128.53, 128.29, 128.26, 128.05, 127.90, 127.75, 127.69, 127.27,
127.08, 123.57, 115.93, 98.90, 82.30, 81.04, 79.91, 76.10, 75.10, 74.62, 73.62, 63.14,
55.63, 14.41.

HRMS (ESI): m/z calculated for C3;H30N,06" [M+H]", 607.2803; found, 607.2803.

(28,35,45,5R,65)-3,4,5-tris(benzyloxy)-N-(4-ethoxy-2-((2R,3R,4S5,5R,65)-3,4,5-
tris(benzyloxy)-6-methoxytetrahydro-2H-pyran-2-yl)quinazolin-5-yl)-6-

methoxytetrahydro-2H-pyran-2-carboxamide (24b)
| OBn

OBn
Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-7 (0.3 mmol, 1.5 equiv)

according to the general procedure 2. Purification by flash column (Ethyl
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acetate/Petroleum Ether = 1/5) afforded 24b (52.7 mg, 24% yield) as yellow oil.
TLC: Rf = 0.25 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCL): § 10.46 (s, 1H), 8.82 (d, J= 7.9 Hz, 1H), 7.79 (t, J =
8.2 Hz, 1H), 7.70 (d, J = 8.3 Hz, 1H), 7.41 — 7.30 (m, 20H), 7.16 (dd, J = 6.7, 2.8 Hz,
2H), 7.02 (dd, J= 5.1, 2.0 Hz, 3H), 6.96 (t, J = 7.2 Hz, 1H), 6.91 (dd, J= 8.3, 6.6 Hz,
2H), 6.80 (d, J = 7.1 Hz, 2H), 5.00 (dd, J = 19.0, 10.8 Hz, 2H), 4.92 — 4.84 (m, 4H),
4.80 — 4.72 (m, 4H), 4.69 — 4.62 (m, 3H), 4.59 (d, J = 10.4 Hz, 1H), 4.40 (dq, J =
10.7, 7.1 Hz, 1H), 4.27 — 4.16 (m, 4H), 4.08 (dt, J = 21.6, 9.4 Hz, 2H), 3.76 (dd, J =
9.5, 3.6 Hz, 1H), 3.64 (t, J= 9.4 Hz, 1H), 3.58 (dd, J=9.6, 3.7 Hz, 1H), 3.50 (s, 3H),
3.44 (s, 3H), 1.28 — 1.25 (t, 3H).

BC NMR (126 MHz, CDCl3): § 167.27, 166.10, 161.20, 152.76, 138.90, 138.62,
138.36, 138.28, 138.09, 137.54, 134.95, 134.26, 128.74, 128.64, 128.61, 128.57,
128.45, 128.34, 128.29, 128.27, 128.13, 128.10, 127.95, 127.91, 127.82, 127.70,
127.28, 123.66, 117.67, 106.54, 98.99, 98.95, 82.27, 81.84, 80.95, 80.42, 79.89,
79.12, 76.22, 76.13, 75.60, 74.67, 74.59, 73.88, 73.64, 72.23, 64.11, 56.09, 55.61,
14.34.

HRMS (ESI): m/z calculated for CgsHgN3OpW [M+H]", 1082.4798; found,
1082.4797.

2-((2R,4R,55,6R)-4,5-bis(benzyloxy)-6-((benzyloxy)methyl)tetrahydro-2H-pyran-

2-yl)-4-ethoxyquinazoline (25a)
OEt

>N
N/)/"'@\\OBn
Y OBn
OBn
Prepared from SI-2-1 (0.1 mmol, 1.0 equiv) and SI-1-6 (0.15 mmol, 1.5 equiv)
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according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 25a (43.0 mg, 73% yield) as yellow oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (400 MHz, CDCls): 5 8.15 (d, J = 8.2 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H),
7.80 (t, J=7.7 Hz, 1H), 7.53 (t, J = 7.6 Hz, 1H), 7.38 (d, J = 7.6 Hz, 4H), 7.35 - 7.27
(m, 9H), 7.25 — 7.22 (m, 2H), 4.96 (d, J = 10.7 Hz, 1H), 4.76 (d, J = 12.2 Hz, 1H),
470 (d, J = 6.2 Hz, 1H), 4.68 — 4.63 (m, 4H), 4.63 — 4.56 (m, 2H), 3.94 — 3.84 (m,
3H), 3.76 (t, J= 9.1 Hz, 1H), 3.68 (ddd, J=9.7, 4.2, 2.0 Hz, 1H), 2.57 (ddd, J = 12.9,
5.0,2.0 Hz, 1H), 2.11 (q, J= 11.9 Hz, 1H), 1.49 (t, J= 7.1 Hz, 3H).

BC NMR (75 MHz, CDCly): § 167.33, 163.35, 151.19, 138.74, 138.64, 138.48,
133.63, 128.54, 128.50, 128.45, 128.24, 128.12, 127.81, 127.73, 127.67, 126.95,
123.58, 115.83, 81.39, 79.73, 79.44, 78.32, 75.30, 73.61, 71.59, 69.41, 63.28, 36.00,
14.49.

HRMS (ESI): m/z calculated for Cs;H3sN,NaOs' [M+Na]”, 613.2673; found,
613.2673.

(2R,4R,5S,6R)-4,5-bis(benzyloxy)-6-((benzyloxy)methyl)-V-(2-((2R,4R,5S5,6R)-4,5-
bis(benzyloxy)-6-((benzyloxy)methyl)tetrahydro-2H-pyran-2-yl)-4-
ethoxyquinazolin-5-yl)tetrahydro-2H-pyran-2-carboxamide (25b)

OBn OBn
l/,,, OBn
o
O/\NH OEt
~N
N/)/"'@:\\OBn
OBn

6Bn
Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-6 (0.3 mmol, 1.5 equiv)
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according to the general procedure 2. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/5) afforded 25b (29.2 mg, 14% yield) as yellow oil.
TLC: Rf =0.25 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (400 MHz, CDCLy): & 10.70 (s, 1H), 8.68 (d, J= 7.9 Hz, 1H), 7.76 (d, J =
8.2 Hz, 1H), 7.70 (d, J = 8.3 Hz, 1H), 7.36 (d, J = 8.4 Hz, 7H), 7.33 (d, J = 2.9 Hz,
S5H), 7.32 — 7.29 (m, 11H), 7.28 (s, 5H), 7.22 — 7.19 (m, 2H), 4.97 (dd, J = 10.8, 7.5
Hz, 2H), 4.79 — 4.72 (m, 3H), 4.70 (s, 2H), 4.66 (d, J = 8.3 Hz, 2H), 4.64 — 4.61 (m,
2H), 4.60 (t, J = 4.1 Hz, 2H), 4.55 (dd, J = 8.9, 3.6 Hz, 3H), 4.12 — 4.06 (m, 1H), 3.87
(dd, J = 11.3, 7.4 Hz, 3H), 3.83 — 3.78 (m, 2H), 3.75 (t, J = 9.1 Hz, 2H), 3.60 (d, ] =
5.0 Hz, 2H), 2.86 — 2.78 (m, 1H), 2.52 (dd, J = 12.3, 4.7 Hz, 1H), 2.12 — 2.04 (m,
1H), 1.71 (d,J= 12.2 Hz, 1H), 1.33 (t, J = 7.0 Hz, 3H).

3C NMR (126 MHz, CDCl): & 172.71, 170.17, 155.53, 141.51, 135.25, 128.65,
128.63, 128.58, 128.53, 128.45, 128.25, 128.11, 128.05, 127.99, 127.97, 127.95,
127.84, 127.65, 80.84, 79.90, 79.36, 79.07, 75.33, 73.65, 73.49, 71.72, 71.47, 69.33,
63.88, 35.88,28.91, 14.83.

HRMS (ESI): m/z calculated for CgsHe/N3NaO,o~ [M+Na]®, 1072.4719; found,
1072.4718.

4-ethoxy-2-((3a8,4R,6R,6aS5)-2,2,2',2'-tetramethyldihydro-6 H-spiro[furo[3.4-
d][1,3]dioxole-4,4'-[1,3]dioxolan]-6-yl)quinazoline (26a)

OEt

O
N

Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-8 (0.3 mmol, 1.5 equiv)

according to the general procedure 2. Purification by flash column (Ethyl
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acetate/Petroleum Ether = 1/5) afforded 26a (50.3 mg, 62% yield) as white solid.
TLC: Rf = 0.60 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): 5 8.14 (d, J = 8.1 Hz, 1H), 8.00 (d, J = 8.4 Hz, 1H),
7.80 —7.75 (m, 1H), 7.50 (t, J = 7.6 Hz, 1H), 5.28 (d, J = 2.8 Hz, 2H), 4.71 (p, J= 2.6
Hz, 1H), 4.64 (dddd, J= 17.7, 10.6, 7.0, 3.5 Hz, 2H), 4.42 (d, J= 2.1 Hz, 2H), 1.52 (s,
3H), 1.50 (t, J= 7.1 Hz, 3H), 1.4 (s, 3H), 1.33 (s, 3H), 1.24 (s, 3H).

BC NMR (126 MHz, CDCl3): § 166.56, 160.43, 151.24, 133.26, 128.07, 126.56,
123.57, 115.87, 113.39, 112.41, 111.95, 85.12, 82.64, 82.41, 69.30, 63.03, 26.72,
26.19, 25.84, 14.48.

HRMS (ESI): m/z calculated for C,H,NoNaOs™ [M+Na]”, 425.1683; found,
425.1682.

(3aS,4R,6S,6aR)-N-(4-ethoxy-2-((3a5,4R,6R,6aS5)-2,2,2',2'-tetramethyldihydro-
6H-spiro|furo[3,4-d][1,3]dioxole-4,4'-[1,3]dioxolan]-6-yl)quinazolin-5-yl)-
2,2,2",2'-tetramethyldihydro-6 H-spiro[furo[3,4-d][1,3]dioxole-4,4'-
[1,3]dioxolane]-6-carboxamide (26b)

Prepared from SI-2-1 (0.2 mmol, 1.0 equiv) and SI-1-8 (0.3 mmol, 1.5 equiv)

according to the general procedure 2. Purification by flash column (Ethyl
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acetate/Petroleum Ether = 1/5) afforded 26b (10.1 mg, 7% yield) as white solid.
TLC: Rf = 0.30 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCly): 5 10.82 (s, 1H), 8.86 — 8.83 (m, 1H), 7.77 — 7.73 (m,
2H), 5.66 (s, 1H), 5.25 (dt, J= 7.8, 4.4 Hz, 2H), 5.20 (dd, J = 5.7, 4.1 Hz, 1H), 4.96
(dg, J = 10.8, 7.0 Hz, 1H), 4.80 — 4.74 (m, 1H), 4.71 — 4.68 (m, 2H), 4.43 — 4.38 (m,
2H), 4.36 (d, J= 9.9 Hz, 1H), 4.23 (d, J = 8.6 Hz, 1H), 1.53 (s, 3H), 1.52 (s, 3H), 1.45
— 1.44 (m, 6H), 1.34 (s, 3H), 1.33 (s, 3H), 1.31 (s, 3H), 1.25 (s, 6H).

BC NMR (126 MHz, CDCls): § 166.04, 159.68, 134.67, 134.05, 123.79, 117.59,
113.44, 113.38, 112.85, 112.54, 112.42, 112.02, 109.26, 106.77, 85.14, 84.35, 84.15,
82.53, 82.00, 81.00, 80.39, 78.67, 69.75, 69.31, 63.98, 29.84, 27.08, 26.68, 26.36,
26.16,25.71, 25.07, 24.62, 14.78.

HRMS (ESI): m/z calculated for C33HyN3NaOp,™ [M+Na]”, 696.2739; found,
696.2738.

2-phenyl-4-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

=N

0/“'(12;0
%\o‘ 0)<

Prepared from SI-3-1 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)

27)

according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 27 (29.9 mg, 70% yield) as white solid.
TLC: Rf =0.35 (acetone/hexanes = 2/5)
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'H NMR (300 MHz, CDCLy): § 8.59 (dd, J = 6.6, 3.0 Hz, 2H), 8.08 (d, J = 1.7 Hz,
1H), 7.78 (d, J= 1.7 Hz, 1H), 7.51 (dd, J = 5.1, 2.0 Hz, 3H), 5.73 (s, 1H), 4.50 (d, J =
2.4 Hz, 1H), 4.40 (q, J = 2.0 Hz, 1H), 4.21 — 4.04 (m, 2H), 1.61 (s, 3H), 1.45 (s, 3H),
1.36 (s, 3H), 1.14 (s, 3H).

BC NMR (75 MHz, CDClLy): § 158.55, 152.70, 150.18, 136.20, 135.89, 131.67,
128.84, 128.72, 114.37, 112.66, 111.95, 97.70, 87.53, 74.78, 73.04, 59.85, 28.78,
26.98, 26.20, 18.74.

HRMS (ESI): m/z calculated for C,HxNyNaOs ~ [M+Na]’, 447.1639; found,
447.1639.

2-(2-fluorophenyl)-4-((3aS,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

(28)
F —N
NI
o.< \)
/n,. — O
o )ﬁ
ﬁ\d\ O

Prepared from SI-3-2 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 28 (23.4 mg, 53% yield) as yellow oil.

TLC: Rf =0.30 (acetone/hexanes = 2/5)

'H NMR (300 MHz, CDCls): & 8.31 (t, J = 7.8 Hz, 1H), 8.13 (s, 1H), 7.83 (s, 1H),
7.48 (q, J = 6.5 Hz, 1H), 7.28 (d, J = 7.5 Hz, 1H), 7.19 (dd, J = 11.2, 8.3 Hz, 1H),
5.69 (s, 1H), 4.44 (d, J = 20.4 Hz, 2H), 4.17 (d, J = 13.9 Hz, 1H), 4.09 (d, J = 13.6
Hz, 1H), 1.61 (s, 3H), 1.44 (s, 3H), 1.38 (s, 3H), 1.15 (s, 3H).

58 /188



BC NMR (101 MHz, CDCls): § 161.87 (d, J = 259.2 Hz), 156.88 (d, J = 5.3 Hz),
152.63, 149.72, 136.41, 132.77 (d, J= 8.7 Hz), 132.15, 124.68 (d, J = 8.4 Hz), 124.19
(d, J=3.9 Hz), 117.20 (d, J = 22.2 Hz), 114.48, 112.58, 112.01, 97.71, 87.50, 74.78,
72.97, 59.87, 28.75, 26.97, 26.02, 18.69.

HRMS (ESI): m/z calculated for C;;H4FN4Os5 * [M+H]+, 443.1725; found, 443.1736.

2-(2-chlorophenyl)-4-((3aS,3bR,7aS,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine
(29)

Prepared from SI-3-3 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 29 (18.1 mg, 39% vyield) as yellow oil.

TLC: Rf =0.30 (acetone/hexanes = 2/5)

"H NMR (300 MHz, CDCl;): § 8.12 (s, 1H), 8.05 — 7.98 (m, 1H), 7.84 (s, 1H), 7.54
—7.48 (m, 1H), 7.40 (dd, J= 6.5, 3.2 Hz, 2H), 5.72 (s, 1H), 4.47 — 4.38 (m, 2H), 4.20
—4.13 (m, 1H), 4.08 (d, J=13.7 Hz, 1H), 1.60 (s, 3H), 1.43 (s, 3H), 1.35 (s, 3H), 1.15
(s, 3H).

3C NMR (101 MHz, CDClL): & 158.97, 152.32, 149.54, 136.39, 135.72, 133.70,
132.43, 131.22, 131.04, 126.87, 114.33, 112.57, 112.04, 97.70, 87.09, 74.72, 73.05,
59.88, 28.76, 26.93, 26.22, 18.67.
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HRMS (ESI): m/z calculated for CHxnCIN4Os & [M+H]', 459.1430; found,
459.1437.

4-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo/3,2-d][1,3]dioxin-8a-yl)-2-(o-tolyl)imidazo[1,2-
al[1,3,5]triazine (30)

—N
N, )=N
N\
(0] X—N\)
s (0]
o ) >v
ﬁ\d\ O

Prepared from SI-3-6 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 30 (24.5 mg, 56% yield) as yellow solid.

TLC: Rf =0.40 (acetone/hexanes = 2/5)

'H NMR (400 MHz, CDCL): § 8.20 — 8.15 (m, 1H), 8.05 (d, J = 1.6 Hz, 1H), 7.79 (d,
J=1.7 Hz, 1H), 7.40 — 7.35 (m, 1H), 7.32 (t, J = 8.1 Hz, 2H), 5.70 (s, 1H), 4.47 (d, J
= 2.4 Hz, 1H), 4.41 — 4.36 (m, 1H), 4.16 (dd, J = 13.8, 2.4 Hz, 1H), 4.07 (d, J = 13.8
Hz, 1H), 2.75 (s, 3H), 1.59 (s, 3H), 1.44 (s, 3H), 1.29 (s, 3H), 1.17 (s, 3H).

BC NMR (75 MHz, CDCls): § 160.84, 152.03, 149.72, 138.96, 136.00, 135.74,
131.81, 131.38, 130.44, 125.97, 114.14, 112.63, 111.67, 97.69, 86.94, 77.59, 77.16,
76.74, 74.69, 73.09, 59.86, 28.76, 26.89, 26.22, 22.63, 18.68.

"H NMR (400 MHz, CDCl):

3C NMR (75 MHz, CDCL):
HRMS (ESD): m/z calculated for C,3H,7N4Os " [M+H]", 439.1976; found, 439.1986.
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2-(3-fluorophenyl)-4-((3aS,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

o = N
/(=0
/Ofo‘g_zzk

Prepared from SI-3-8 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)

(31

F

according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 31 (19.8 mg, 45% yield) as white solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (500 MHz, CDCl5): § 8.40 — 8.36 (m, 1H), 8.29 — 8.24 (m, 1H), 8.11 (d, J =
1.5 Hz, 1H), 7.80 (d, J= 1.5 Hz, 1H), 7.47 (td, J= 7.9, 5.5 Hz, 1H), 7.21 (td, J = 8.3,
2.6 Hz, 1H), 5.70 (s, 1H), 4.51 (d, J = 2.3 Hz, 1H), 4.41 (s, 1H), 4.16 (dd, J = 13.8,
2.4 Hz, 1H), 4.08 (d, J = 14.0 Hz, 1H), 1.62 (s, 3H), 1.45 (s, 3H), 1.37 (s, 3H), 1.15 (s,
3H).

BC NMR (126 MHz, CDCL3): § 163.25 (d, J = 245.4 Hz), 157.45, 152.89, 149.97,
138.31 (d, J = 8.0 Hz), 136.51, 130.29 (d, J = 7.9 Hz), 124.46, 118.58 (d, J = 21.4
Hz), 115.65 (d, J = 23.6 Hz), 114.50, 112.61, 112.23, 97.77, 87.62, 74.92, 73.05,
59.87,28.78, 27.02, 26.25, 18.76.

HRMS (ESI): m/z calculated for C2HosFN4Os * [M+H]", 443.1725; found, 443.1737.

2-(3-chlorophenyl)-4-((3aS,3bR,7a5,8aS)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine
(32)
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Prepared from SI-3-9 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 32 (19.1 mg, 42% yield) as white solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): § 8.59 — 8.54 (m, 1H), 8.47 (dd, J = 7.6, 1.5 Hz, 1H),
8.11 (d, J= 1.4 Hz, 1H), 7.81 (s, 1H), 7.48 (dd, J = 7.9, 1.9 Hz, 1H), 7.44 (t, J = 7.8
Hz, 1H), 5.69 (s, 1H), 4.51 (d, J = 2.3 Hz, 1H), 4.41 (s, 1H), 4.16 (dd, J = 13.9, 2.4
Hz, 1H), 4.07 (d, J = 13.9 Hz, 1H), 1.62 (s, 3H), 1.45 (s, 3H), 1.37 (s, 3H), 1.16 (s,
3H).

3C NMR (126 MHz, CDCl): & 157.27, 152.94, 149.94, 137.79, 136.58, 134.92,
131.58, 130.03, 128.88, 126.86, 114.50, 112.59, 112.23, 97.77, 87.66, 74.92, 73.06,
59.87, 28.78, 27.02, 26.25, 18.76.

HRMS (ESI): m/z calculated for C,,Hy;CINyNaOs ~ [M+Na]", 481.1249; found,
481.1249.

2-(3-bromophenyl)-4-((3aS,3bR,7aS5,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

O

(33)
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Prepared from SI1-3-10 (0.1 mmol, 1.0 equiv) and S1-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 33 (20.2 mg, 40% yield) as white solid.

TLC: Rf =0.40 (acetone/hexanes = 2/5)

'H NMR (500 MHz, CDCL): & 8.73 (q, J = 1.7 Hz, 1H), 8.52 (d, J = 7.8 Hz, 1H),
8.12 (d, J = 1.5 Hz, 1H), 7.81 (s, 1H), 7.64 (dd, J = 7.8, 1.8 Hz, 1H), 7.41 — 7.34 (m,
1H), 5.68 (s, 1H), 4.54 — 4.49 (m, 1H), 4.41 (s, 1H), 4.19 — 4.14 (m, 1H), 4.08 (d, J =
13.8 Hz, 1H), 1.63 (s, 3H), 1.46 (s, 3H), 1.37 (s, 3H), 1.16 (s, 3H).

BC NMR (126 MHz, CDCl3): § 157.16, 152.96, 137.99, 136.56, 134.52, 131.82,
130.31, 127.33, 123.02, 114.52, 112.60, 112.25, 97.78, 87.70, 74.94, 73.06, 59.88,
28.80, 27.03, 26.27, 18.77.

HRMS (ESI): m/z calculated for C,HxuBrN4Os © [M+H]", 503.0925; found,
503.0925.

4-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)-2-(3-
(trifluoromethyl)phenyl)imidazo[1,2-a][1,3,5]triazine (34)
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Prepared from SI-3-13 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 34 (20.8 mg, 42% vyield) as white solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)
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"H NMR (500 MHz, CDCly): § 8.86 (s, 1H), 8.77 (d, J= 7.9 Hz, 1H), 8.15 (d, J=1.6
Hz, 1H), 7.82 (d, J = 1.7 Hz, 1H), 7.77 (d, J= 7.7 Hz, 1H), 7.64 (t, J = 7.8 Hz, 1H),
5.66 (s, 1H), 4.52 (d, J = 2.4 Hz, 1H), 4.42 (d, J = 2.3 Hz, 1H), 4.17 (dd, J = 14.0, 2.5
Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 1.63 (s, 3H), 1.45 (s, 3H), 1.39 (s, 3H), 1.14 (s,
3H).

13C NMR (126 MHz, CDCls): § 157.12, 153.17, 149.93, 136.79, 136.70 (q, J = 15.1
Hz), 136.69, 131.82, 129.33, 128.06 (q, J = 3.9 Hz) 125.76 (q, J = 4.1 Hz), 125.25 (q,
J = 2743 Hz), 114.60, 112.59, 112.38, 97.78, 87.84, 74.99, 73.04, 59.88, 28.72,
27.05,26.24, 18.75.

HRMS (ESI): m/z calculated for C,3HpF3N4Os = [M+H]", 493.1693; found,
493.1693.

2-(3-methoxyphenyl)-4-((3aS,3bR,7aS,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

(35)
MeO
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Prepared from SI-3-11 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 35 (24.7 mg, 54% yield) as yellow solid.

TLC: Rf =0.20 (acetone/hexanes = 2/5)

'H NMR (500 MHz, CDCly): § 8.20 (dt, J = 7.8, 1.3 Hz, 1H), 8.16 (dd, J= 2.7, 1.5
Hz, 1H), 8.10 (d, J = 1.6 Hz, 1H), 7.79 (d, J = 1.5 Hz, 1H), 7.42 (t, J = 7.9 Hz, 1H),
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7.08 (ddd, J=8.3, 2.7, 1.0 Hz, 1H), 5.70 (s, 1H), 4.49 (d, J= 2.3 Hz, 1H), 4.41 (q, J =
2.1 Hz, 1H), 4.17 (dd, J = 13.9, 2.4 Hz, 1H), 4.09 (d, J = 14.1 Hz, 1H), 3.92 (s, 3H),
1.62 (s, 3H), 1.45 (s, 3H), 1.38 (s, 3H), 1.14 (s, 3H).

BC NMR (126 MHz, CDCls): § 160.08, 152.81, 150.11, 137.26, 135.85, 129.75,
121.64, 118.63, 114.49, 112.99, 112.68, 112.21, 112.09, 97.76, 87.67, 77.42, 77.16,
76.91, 74.88, 73.05, 59.89, 55.67, 28.82, 27.03, 26.26, 18.77.

HRMS (ESI): m/z calculated for C,3sH,¢N4NaOg = [M+Na]", 477.1745; found,
477.1745.

4-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)-2-(m-tolyl)imidazo[1,2-
al[1,3,5]triazine (36)

o = N
/1=
LGS e

Prepared from SI-3-12 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 36 (18.3 mg, 42% vyield) as yellow solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCls): § 8.42 (s, 1H), 8.38 (d, /= 7.7 Hz, 1H), 8.09 (d, /= 1.6
Hz, 1H), 7.77 (d, J = 1.7 Hz, 1H), 7.40 (t, J = 7.6 Hz, 1H), 7.33 (d, J = 7.5 Hz, 1H),
5.72 (s, 1H), 4.50 (d, J = 2.4 Hz, 1H), 4.40 (t, J = 2.0 Hz, 1H), 4.16 (dd, J= 13.8, 2.4
Hz, 1H), 4.09 (d, J = 13.9 Hz, 1H), 2.46 (s, 3H), 1.62 (s, 3H), 1.45 (s, 3H), 1.37 (s,
3H), 1.15 (s, 3H).
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BC NMR (126 MHz, CDCl3): & 158.78, 152.70, 150.26, 138.46, 136.17, 135.89,
132.53, 129.42, 128.64, 126.15, 114.40, 112.74, 111.94, 97.75, 87.66, 74.84, 73.11,
59.90, 28.80, 27.04, 26.24, 21.64, 18.80.

HRMS (ESI): m/z calculated for C,3H,N4sNaOs = [M+Na]", 461.1795; found,
461.1795.

2-(4-fluorophenyl)-4-((3aS5,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

N
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Prepared from SI-3-14 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)

(37)

according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 37 (21.4 mg, 48% yield) as white solid.
TLC: Rf = 0.35 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (500 MHz, CDCls): § 8.59 (dd, J = 8.3, 5.5 Hz, 2H), 8.08 (s, 1H), 7.77 (s,
1H), 7.18 (t, J = 8.4 Hz, 2H), 5.69 (s, 1H), 4.50 (s, 1H), 4.40 (s, 1H), 4.16 (dt, J =
13.9, 1.9 Hz, 1H), 4.10 — 4.05 (m, 1H), 1.62 (s, 3H), 1.45 (s, 3H), 1.36 (s, 3H), 1.14
(s, 3H).

BC NMR (126 MHz, CDCL): § 169.79, 165.19 (d, J = 252.3 Hz), 149.97, 136.09,
132.01, 130.95 (d, J = 9.0 Hz), 115.70 (d, J = 21.9 Hz), 114.75, 114.31, 97.68, 97.62,
88.07, 87.44, 77.29, 77.03, 76.78, 74.73, 72.95, 59.74, 28.66, 26.89, 26.12, 18.65.

HRMS (ESI): m/z calculated for C,,H3FN4NaOs * [M+Na]+, 465.1545; found,
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465.1545.

2-(4-chlorophenyl)-4-((3aS5,3bR,7aS,8aS)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine

-
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Prepared from SI-3-15 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 38 (17.6 mg, 38% yield) as white solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (500 MHz, CDCls): § 8.52 (d, J = 8.3 Hz, 2H), 8.09 (d, /= 1.5 Hz, 1H),
7.78 (s, 1H), 7.47 (d, J = 8.3 Hz, 2H), 5.68 (s, 1H), 4.50 (d, J = 2.3 Hz, 1H), 4.40 (s,
1H), 4.16 (dd, J = 13.9, 2.4 Hz, 1H), 4.07 (d, J = 13.9 Hz, 1H), 1.61 (s, 3H), 1.45 (s,
3H), 1.35 (s, 3H), 1.14 (s, 3H).

3C NMR (126 MHz, CDCl): & 157.62, 152.85, 150.01, 137.98, 136.39, 134.42,
130.13, 129.03, 114.45, 112.60, 112.12, 97.73, 87.56, 74.86, 73.05, 59.86, 28.79,
27.00, 26.24, 18.76.

HRMS (ESI): m/z calculated for C,,H,3CIN4NaOs " [M+Na]+, 481.1249; found,
481.1248.

4-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)-2-(4-
(trifluoromethyl)phenyl)imidazo[1,2-a][1,3,5]triazine (39)
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Prepared from SI-3-19 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 39 (30.5 mg, 61% yield) as white solid.

TLC: Rf = 0.40 (acetone/hexanes = 2/5)

'H NMR (500 MHz, CDCL): § 8.70 (d, J = 8.1 Hz, 2H), 8.14 (s, 1H), 7.84 (s, 1H),
7.76 (d, J = 8.1 Hz, 2H), 5.70 (s, 1H), 4.52 (d, J = 2.4 Hz, 1H), 4.42 (s, 1H), 4.17 (dt,
J=13.9, 1.8 Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 1.63 (s, 3H), 1.46 (s, 3H), 1.37 (s,
3H), 1.14 (s, 3H).

13C NMR (126 MHz, CDCls): § 157.19, 153.07, 139.15, 136.61, 133.25 (q, J = 33.3
Hz), 129.08, 125.74 (q, J = 3.7 Hz), 123.05 (q, J = 272.7 Hz), 114.59, 112.58, 112.43,
107.41, 97.77, 87.63, 74.95, 73.05, 59.87, 28.82, 27.03, 26.26, 18.76.

HRMS (ESI): m/z calculated for CpHyFsN4,Os © [M+H]", 493.1693; found,
493.1693.

2-(4-methoxyphenyl)-4-((3aS8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine
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Prepared from SI-3-17 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)

(40)
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according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 40 (33.4 mg, 73% yield) as yellow solid.
TLC: Rf =0.20 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCl5): § 8.58 — 8.50 (m, 2H), 8.03 (s, 1H), 7.72 (s, 1H), 7.04
— 6.98 (m, 2H), 5.71 (s, 1H), 4.49 (d, J= 2.3 Hz, 1H), 4.39 (s, 1H), 4.16 (dt, J = 13.8,
1.8 Hz, 1H), 4.08 (d, J = 13.9 Hz, 1H), 3.89 (s, 3H), 1.61 (s, 3H), 1.45 (s, 3H), 1.36 (s,
3H), 1.15 (s, 3H).

3C NMR (126 MHz, CDCl;): & 162.73, 158.56, 152.56, 150.38, 135.77, 130.72,
128.58, 114.32, 114.12, 112.72, 111.70, 97.73, 87.55, 74.79, 73.10, 59.88, 55.58,
28.79,27.01, 26.23, 18.79

HRMS (ESD): m/z calculated for C,3H,7N4Og " [M+H], 455.1925; found, 455.1927.

4-((3aS,3bR,7aS$,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)-2-(p-tolyl)imidazo[1,2-
al[1,3,5]triazine (41)

Prepared from SI-3-18 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 41 (25.0 mg, 57% vyield) as yellow solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (600 MHz, CDCL): & 8.50 — 8.46 (m, 2H), 8.06 (s, 1H), 7.75 (s, 1H), 7.31
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(d, J = 7.9 Hz, 2H), 5.72 (s, 1H), 4.49 (t, J = 1.9 Hz, 1H), 4.40 (t, J = 2.1 Hz, 1H),
4.18 — 4.14 (m, 1H), 4.08 (d, J = 13.9 Hz, 1H), 2.44 (s, 3H), 1.62 (s, 3H), 1.45 (s, 3H),
1.37 (s, 3H), 1.15 (s, 3H).

BC NMR (151 MHz, CDCl3): & 158.78, 152.65, 150.32, 142.25, 136.01, 133.27,
129.54, 12891, 114.36, 112.74, 111.87, 97.75, 87.58, 77.37, 77.16, 76.95, 74.82,
73.11, 59.89, 28.80, 27.03, 26.22, 21.76, 18.80.

HRMS (ESI): m/z calculated for C,3H»7N4Os * [M+H]", 439.1976; found, 439.1986.

methyl 4-(4-((3aS,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazin-2-
yl)benzoate (42)

NS—N >/©/COOMe
(N

N
\=N
(NS
/“I(—Z‘o
o\ )<
%\O\\ (@]

Prepared from S1-3-20 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 42 (31.7 mg, 66% yield) as yellow solid.

TLC: Rf = 0.28 (acetone/hexanes = 2/5)

'H NMR (500 MHz, CDCly): § 8.65 (d, J = 8.2 Hz, 2H), 8.19 — 8.13 (m, 3H), 7.88 —
7.81 (m, 1H), 5.71 (s, 1H), 4.51 (d, J= 2.3 Hz, 1H), 4.43 — 4.40 (m, 1H), 4.16 (dd, J =
13.9, 2.4 Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 3.96 (s, 3H), 1.63 (s, 3H), 1.45 (s, 3H),
1.38 (s, 3H), 1.14 (s, 3H).

3C NMR (126 MHz, CDCl;): & 172.80, 170.52, 166.88, 152.85, 146.78, 140.24,
132.66, 129.97, 128.74, 114.55, 112.64, 97.78, 87.69, 74.94, 73.08, 59.89, 52.46,

28.80, 27.04, 26.28, 18.78.
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HRMS (ESD): m/z calculated for C,4H,7N40; " [M+Na]", 483.1874; found, 483.1874.

2-(furan-2-yl)-4-((3aS5,3bR,7a5,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-a][1,3,5]triazine
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Prepared from SI-3-21 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 43 (33.5 mg, 81% vyield) as yellow solid.
TLC: Rf = 0.20 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): 5 8.10 (d, J = 1.6 Hz, 1H), 7.76 (d, J = 1.6 Hz, 1H),
7.68 (s, 1H), 7.44 (d, J = 3.4 Hz, 1H), 6.59 (dt, J=3.3, 1.5 Hz, 1H), 5.58 (s, 1H), 4.46
(t, J= 1.6 Hz, 1H), 4.39 (s, 1H), 4.16 (dt, J= 13.8, 1.7 Hz, 1H), 4.09 (d, /= 13.9 Hz,
1H), 1.61 (s, 3H), 1.4 (s, 3H), 1.41 (s, 3H), 1.15 (s, 3H).

BC NMR (126 MHz, CDCls): & 153.33, 150.97, 149.59, 146.38, 136.25, 116.16,
114.59, 112.58, 112.53, 112.33,97.77, 87.85, 74.83, 72.99, 59.86, 28.76, 27.76, 27.07,
26.19, 18.77.

HRMS (ESI): m/z calculated for CooH»3N4Og " [M+H]", 415.1612; found, 415.1610.

2-(furan-2-yl)-4-((3aS,5aR,8aR,8bS)-2,2,7,7-tetramethyltetrahydro-3aH-
bis([1,3]dioxolo)[4,5-b:4',5'-d|pyran-3a-yl)imidazo[1,2-a][1,3,5]triazine (44)
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Prepared from SI-3-21 (0.1 mmol, 1.0 equiv) and S1-1-5 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 44 (30.4 mg, 73% yield) as yellow solid.

TLC: Rf = 0.20 (acetone/hexanes = 2/5)

'H NMR (600 MHz, CDCly): § 8.05 (d, J = 1.6 Hz, 1H), 7.74 (d, J = 1.6 Hz, 1H),
7.69 (dd, J = 1.8, 0.9 Hz, 1H), 7.47 (dd, J = 3.4, 0.9 Hz, 1H), 6.60 (dd, J=3.4, 1.7
Hz, 1H), 5.64 (d, J= 2.3 Hz, 1H), 4.77 (dd, J = 8.0, 2.3 Hz, 1H), 4.39 — 4.34 (m, 1H),
4.12 (dd, J=12.8, 1.9 Hz, 1H), 3.98 (dd, J = 12.8, 0.9 Hz, 1H), 1.36 (s, 3H), 1.33 (s,
3H), 1.25 (s, 3H), 1.15 (s, 3H).

3C NMR (151 MHz, CDCly): & 154.13, 151.03, 150.94, 149.72, 146.45, 136.09,
116.42, 112.69, 112.63, 110.45, 109.49, 101.92, 77.37, 77.16, 76.95, 71.72, 70.38,
70.10, 61.48, 26.21, 25.95, 25.04, 24.30.

HRMS (ESI): m/z calculated for C0H23N4Os " [M+H]", 415.1612; found, 415.1620.

2-phenyl-4-((3aS,4R,6R,6a5)-2,2,2',2'-tetramethyldihydro-6 H-spiro[furo[3,4-
d][1,3]dioxole-4,4'-[1,3]dioxolan]-6-yl)imidazo[1,2-a][1,3,5]triazine (45)
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Prepared from SI-3-1 (0.1 mmol, 1.0 equiv) and SI-1-8 (0.15 mmol, 1.5 equiv)
according to the general procedure 3. Purification by flash column (acetone/hexanes =
1/5) afforded 45 (21.0 mg, 49% yield) as yellow solid.

TLC: Rf =0.30 (acetone/hexanes = 2/5)

'H NMR (400 MHz, CDCls): § 8.62 — 8.58 (m, 2H), 7.98 (dd, J = 31.1, 1.6 Hz, 1H),
7.76 (dd, J = 23.5, 1.7 Hz, 1H), 7.54 (dd, J = 5.2, 2.0 Hz, 2H), 6.29 (d, J = 5.7 Hz,
1H), 5.44 (s, 1H), 4.76 (d, J= 5.7 Hz, 1H), 4.31 (d, J= 10.1 Hz, 1H), 4.18 (d, J= 10.1
Hz, 1H), 1.56 (s, 3H), 1.47 (s, 3H), 1.08 (s, 3H), 0.70 (s, 3H).

BC NMR (101 MHz, CDCls): & 158.40, 155.21, 149.89, 136.47, 135.78, 131.84,
128.92, 128.78, 114.35, 113.35, 112.52, 110.41, 84.78, 81.93, 80.93, 69.58, 26.60,

25.71,25.43,25.33.

HRMS (ESI): m/z calculated for CHyN4sNaOs © [M+Na]’, 447.1639; found,
447.1639.

9-methoxy-5-((3aS5,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (46)
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Prepared from Prepared from SI-4-8 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 46 (25.5 mg, 60% yield) as yellow solid.
TLC: Rf = 0.55 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (500 MHz, CDCls): 5 8.17 (d, J = 1.5 Hz, 1H), 7.91 (d, J = 2.9 Hz, 1H),
7.88 (d, J = 9.0 Hz, 1H), 7.57 (d, J = 1.5 Hz, 1H), 7.26 — 7.23 (m, 1H), 5.88 (s, 1H),
444 (d,J = 2.4 Hz, 1H), 437 (q, J = 2.2 Hz, 1H), 4.16 (dd, J = 13.7, 2.6 Hz, 1H),
4.06 (d, J = 13.7 Hz, 1H), 3.99 (s, 3H), 1.58 (s, 3H), 1.45 (s, 3H), 1.28 (s, 3H), 1.20
(s, 3H).

BC NMR (126 MHz, CDCl3): § 159.90, 143.99, 141.60, 134.68, 131.66, 130.48,
120.48, 120.34, 115.35, 113.32, 113.16, 102.45, 97.68, 86.81, 74.24, 73.50, 60.03,

56.08, 28.74,26.97, 26.14, 18.83.

HRMS (ESI): m/z calculated for C,H,sN3NaOg™ [M+Na]’, 450.1636; found,
450.1636.

9-methyl-5-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (47)
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Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol, 1.5 equiv)
according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 47 (22.6 mg, 55% yield) as yellow solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCl): 5 8.36 — 8.33 (m, 1H), 8.15 (d, J = 1.5 Hz, 1H), 7.86
(d, J = 8.2 Hz, 1H), 7.56 (d, J = 1.5 Hz, 1H), 7.47 (dd, J = 8.3, 2.0 Hz, 1H), 5.90 (s,
1H), 4.45 (d, J = 2.4 Hz, 1H), 437 (q, J = 2.1 Hz, 1H), 4.15 (dd, J = 13.7, 2.6 Hz,
1H), 4.06 (d, J = 13.6 Hz, 1H), 2.56 (s, 3H), 1.58 (s, 3H), 1.45 (s, 3H), 1.28 (s, 3H),
1.19 (s, 3H).

3C NMR (126 MHz, CDCl;): & 144.05, 142.92, 139.13, 138.18, 131.71, 131.34,
128.66, 122.19, 119.28, 115.25, 113.32, 113.19, 97.67, 86.80, 74.28, 73.47, 60.01,
28.73,26.97,26.12,21.81, 18.83.

HRMS (ESI): m/z calculated for C2,HxN3Os '~ [M+H]", 412.1867; found, 412.1866.

9-chloro-5-((3aS5,3bR,7aS,8aS8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (48)

)
N g O
7Y
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Prepared from Prepared from SI-4-6 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 48 (20.4 mg, 47% yield) as yellow solid.
TLC: Rf =0.60 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): § 8.53 (d, J = 2.4 Hz, 1H), 8.18 (d, /= 1.4 Hz, 1H),
7.90 (d, J = 8.7 Hz, 1H), 7.62 — 7.57 (m, 2H), 5.87 (s, 1H), 4.46 (d, J = 2.4 Hz, 1H),
437 (q, J = 2.2 Hz, 1H), 4.15 (dd, J = 13.8, 2.6 Hz, 1H), 4.06 (d, J = 13.8 Hz, 1H),
1.59 (s, 3H), 1.45 (s, 3H), 1.28 (s, 3H), 1.19 (s, 3H).

BC NMR (126 MHz, CDCl3): & 143.87, 142.98, 138.41, 134.65, 132.22, 130.38,
130.30, 122.15, 120.52, 115.77, 113.42, 113.15, 97.68, 86.84, 74.39, 73.39, 59.99,
28.74, 26.96, 26.13, 18.80.

HRMS (ESI): m/z calculated for C,;H,,CIN3NaOs " [M+Na]+, 454.1140; found,
454.1141.

10-fluoro-5-((3aS5,3bR,7a8,8aS)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (49)
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Prepared from Prepared from SI-4-10 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 49 (22.0 mg, 53% yield) as yellow solid.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/1)
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'H NMR (500 MHz, CDCls): § 8.21 (d, J= 1.5 Hz, 1H), 7.81 (d, J = 8.2 Hz, 1H),
7.69 (d, J = 1.5 Hz, 1H), 7.60 (td, J = 8.2, 5.5 Hz, 1H), 7.39 (dd, J = 10.1, 8.1 Hz,
1H), 5.88 (s, 1H), 4.46 (d, J = 2.4 Hz, 1H), 4.38 (q, J = 2.1 Hz, 1H), 4.15 (dd, J =
13.8, 2.6 Hz, 1H), 4.05 (d, J = 13.8 Hz, 1H), 1.59 (s, 3H), 1.45 (s, 3H), 1.28 (s, 3H),
1.19 (s, 3H).

13C NMR (126 MHz, CDCLy): & 158.04 (d, J = 259.3 Hz), 144.50, 141.86 (d, J = 2.1
Hz), 140.50 (d, J = 7.0 Hz), 132.70, 129.48 (d, J = 8.9 Hz), 124.68 (d, J = 3.7 Hz),
115.21, 114.95 (d, J = 19.7 Hz), 113.45, 113.14, 109.55, 97.68, 86.87, 77.42, 77.16,
76.91, 74.45, 73.38, 59.97, 28.73, 26.96, 26.13, 18.82.

FNMR (471 MHz, CDCL): & -111.80.

HRMS (ESD): m/z calculated for C,1Ho3FN3Os" [M+H]", 416.1616; found, 416.1615.

10-methyl-5-((3aS5,3bR,7a5,8aS)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (50)

Prepared from Prepared from SI-4-12 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 50 (16.5 mg, 40% yield) as yellow solid.
TLC: Rf =0.80 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (500 MHz, CDCls): § 8.19 (d, J = 1.5 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H),
7.65 (d, J = 1.5 Hz, 1H), 7.53 (t, J = 7.7 Hz, 1H), 7.46 (d, J = 7.4 Hz, 1H), 5.93 (s,
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1H), 4.45 (d, J = 2.4 Hz, 1H), 4.37 (q, J = 2.1 Hz, 1H), 4.15 (dd, J = 13.8, 2.6 Hz,
1H), 4.05 (d, J = 13.7 Hz, 1H), 3.12 (s, 3H), 1.59 (s, 3H), 1.45 (s, 3H), 1.28 (s, 3H),
1.19 (s, 3H).

BC NMR (126 MHz, CDCls): & 144.47, 143.36, 141.16, 136.05, 131.66, 130.59,
128.83, 126.76, 118.52, 114.60, 113.32, 113.19, 97.65, 86.82, 74.32, 73.47, 60.02,
28.73,26.97,26.13, 23.30, 18.84.

HRMS (ESI): m/z calculated for Co,HysN3KOs™ [M+K]", 450.1426; found, 450.1426.

5-((3aS$,3bR,7aS,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)benzo|[f]imidazo[1,2-

clquinazoline (51)
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Prepared from Prepared from SI-4-15 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 51 (6.7 mg, 15% yield) as white solid.
TLC: Rf =0.75 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): & 10.41 (d, J = 8.5 Hz, 1H), 8.33 (d, J = 1.5 Hz, 1H),
8.05 (d, J = 8.8 Hz, 1H), 8.03 — 7.98 (m, 2H), 7.87 — 7.81 (m, 2H), 7.70 (td, J = 7.5,
6.9, 1.2 Hz, 1H), 6.01 (s, 1H), 4.49 (d, J = 2.4 Hz, 1H), 4.41 (q, J = 2.1 Hz, 1H), 4.17
(dd, J = 13.7, 2.6 Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 1.61 (s, 3H), 1.46 (s, 3H), 1.30
(s, 3H), 1.18 (s, 3H).
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BC NMR (126 MHz, CDCl3): & 144.48, 143.72, 139.92, 132.95, 132.72, 130.66,
128.85, 128.63, 128.25, 128.03, 127.35, 127.03, 114.99, 114.24, 113.39, 113.33,
97.69, 86.97, 74.39, 73.49, 60.02, 28.73, 27.00, 26.18, 18.85.

HRMS (ESI): m/z calculated for CosHagN3Os" [M+H]+, 448.1867; found, 448.1867.

5-((3aS$,3bR,7aS,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (52a)

Y
N

3 «@

Prepared from Prepared from SI-4-1 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 52a (10.7 mg, 27% yield) as white solid.
TLC: Rf = 0.45 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): § 8.57 — 8.53 (m, 1H), 8.17 (d, J = 1.5 Hz, 1H), 8.00 —
7.96 (m, 1H), 7.65 (qd, J = 7.4, 3.5 Hz, 2H), 7.59 (d, J = 1.5 Hz, 1H), 5.91 (s, 1H),
446 (d, J=2.4 Hz, 1H), 4.38 (q, J = 2.1 Hz, 1H), 4.16 (dd, J = 13.9, 2.6 Hz, 1H),
4.06 (d, J=13.7 Hz, 1H), 1.59 (s, 3H), 1.45 (s, 3H), 1.29 (s, 3H), 1.19 (s, 3H).

BC NMR (126 MHz, CDCly): § 144.06, 143.68, 140.10, 131.82, 129.80, 128.90,
128.78, 122.63, 119.52, 115.35, 113.29, 97.68, 86.84, 74.34, 73.45, 60.01, 28.73,

26.97,26.14, 18.83.

HRMS (ESD): m/z calculated for C,;H24N30s " [M+H]", 398.1710; found, 398.1710.
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(3a8,3bR,7a8,8aR)-2,2,5,5-tetramethyl-NV-(5-((3a$,3bR,7aS,8aS)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
yl)imidazo[1,2-c]quinazolin-10-yl)tetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-
d][1,3]dioxine-8a-carboxamide (52b)

Prepared from Prepared from SI-4-1 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 52b (12.6 mg, 19% yield) as yellow solid.
TLC: Rf = 0.60 (Ethyl acetate/Petroleum Ether = 1/1)

'"H NMR (500 MHz, CDCL): 5 13.38 (s, 1H), 9.06 (dd, J = 8.2, 1.1 Hz, 1H), 8.16 (d,
J=15Hz, 1H), 7.71 (dd, J = 8.1, 1.1 Hz, 1H), 7.64 (t, J = 8.1 Hz, 1H), 7.59 (d, J =
1.5 Hz, 1H), 5.87 (s, 1H), 4.88 (s, 1H), 4.45 (t, J = 2.4 Hz, 2H), 4.43 — 4.36 (m, 3H),
4.16 (td, J = 13.3, 2.8 Hz, 2H), 4.06 (d, J = 13.7 Hz, 1H), 1.63 (s, J = 1.8 Hz, 6H),
1.58 (s, 3H), 1.45 (s, 3H), 1.38 (s, 3H), 1.30 (s, 3H), 1.19 (s, 3H), 1.08 (s, 3H).

BC NMR (126 MHz, CDCl3): § 167.14, 143.40, 143.17, 140.40, 135.33, 130.99,
130.03, 123.57, 118.60, 114.67, 114.54, 113.37, 113.17, 111.75, 108.75, 97.70, 97.63,
88.39, 86.96, 74.98, 74.40, 73.40, 72.76, 60.30, 60.00, 28.72, 28.42, 27.45, 26.99,
26.16, 26.09, 19.30, 18.83.

HRMS (ESI): m/z calculated for Cs3HsoN4sNaO;; ~ [M+Na]’, 691.2586; found,
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691.2584.

8-methyl-5-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (53a)
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Prepared from Prepared from SI-4-3 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 53a (14.0 mg, 34% yield) as white solid.
TLC: Rf = 0.45 (Ethyl acetate/Petroleum Ether = 1/1)

"H NMR (500 MHz, CDCls): 5 8.43 (d, J = 8.1 Hz, 1H), 8.13 (d, J = 1.5 Hz, 1H),
7.79 (s, 1H), 7.55 (d, J = 1.5 Hz, 1H), 7.47 (dd, J = 8.1, 1.7 Hz, 1H), 5.90 (s, 1H),
445 (d, J = 2.4 Hz, 1H), 4.37 (q, J = 2.1 Hz, 1H), 4.15 (dd, J = 13.8, 2.6 Hz, 1H),
4.06 (d, J = 13.7 Hz, 1H), 2.54 (s, 3H), 1.58 (s, 3H), 1.45 (s, 3H), 1.28 (s, 3H), 1.20
(s, 3H).

BC NMR (126 MHz, CDClLy): & 144.26, 143.68, 140.27, 140.20, 131.64, 130.34,
128.62, 122.41, 117.09, 115.06, 113.32, 113.22, 97.68, 86.81, 74.31, 73.46, 60.01,
28.76, 26.96, 26.12, 21.79, 18.84.

HRMS (ESI): m/z calculated for C2,HN3Os * [M+H]", 412.1867; found, 412.1867.

(3aS,3bR,7aS,8aR)-2,2,5,5-tetramethyl-N-(8-methyl-5-((3a$,3bR,7aS,8aS)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
yl)imidazo[1,2-c]quinazolin-10-yl)tetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-
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d][1,3]dioxine-8a-carboxamide (53b)

Prepared from Prepared from SI-4-3 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 53b (13.5 mg, 20% yield) as white solid.
TLC: Rf =0.60 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCls): & 13.31 (s, 1H), 8.94 (s, 1H), 8.12 (d, J = 1.4 Hz, 1H),
7.56 — 7.53 (m, 2H), 5.86 (s, 1H), 4.88 (s, 1H), 4.45 — 4.36 (m, SH), 4.16 (ddd, J =
13.8, 10.6, 2.8 Hz, 2H), 4.06 (d, J = 13.7 Hz, 1H), 2.53 (s, 3H), 1.62 (s, 6H), 1.58 (s,
3H), 1.44 (s, 3H), 1.38 (s, 3H), 1.29 (s, 3H), 1.19 (s, 3H), 1.07 (s, 3H).

3C NMR (126 MHz, CDCly): & 167.16, 143.44, 143.34, 140.71, 140.42, 135.02,
130.85, 123.64, 119.81, 114.67, 114.26, 113.30, 113.21, 111.77, 106.57, 97.70, 97.63,
88.39, 86.93, 75.03, 74.37, 73.41, 72.74, 60.31, 60.00, 28.74, 28.40, 27.45, 26.98,
26.14,26.10, 22.28, 19.33, 18.84.

HRMS (ESI): m/z calculated for Cs;HsoN4sNaO;, ~ [M+Na]’, 705.2742; found,
705.2742.

8-methoxy-5-((3aS5,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d]|[1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (54a)
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Prepared from Prepared from SI-4-4 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 54a (7.0 mg, 16% yield) as yellow oil.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCls): § 8.44 (d, J = 8.8 Hz, 1H), 8.11 (d, J = 1.6 Hz, 1H),
7.53 (d, J= 1.6 Hz, 1H), 7.39 (d, J = 2.5 Hz, 1H), 7.26 (d, J = 6.3 Hz, 1H), 5.90 (s,
1H), 4.46 (d, J = 2.4 Hz, 1H), 4.40 — 4.35 (m, 1H), 4.18 — 4.14 (m, 1H), 4.06 (d, J =
13.8 Hz, 1H), 3.95 (s, 3H), 1.59 (s, 3H), 1.46 (s, 3H), 1.29 (s, 3H), 1.21 (s, 3H).

BC NMR (126 MHz, CDCls): & 161.14, 144.37, 144.19, 141.93, 131.63, 123.90,
118.97, 114.69, 113.30, 113.26, 109.82, 97.70, 86.76, 74.32, 73.47, 60.01, 55.78,
28.76,26.96, 26.16, 18.84.

HRMS (ESI): m/z calculated for C,,H,sN3NaOg" [M+Na]+, 450.1636; found,
450.1636.

(3a8,3bR,7a8,8aR)-N-(8-methoxy-5-((3aS,3bR,7a8,8a8)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
ylimidazo[1,2-c]quinazolin-10-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxine-8a-carboxamide (54b)
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Prepared from Prepared from SI-4-4 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 54b (6.4 mg, 9% yield) as yellow solid.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): § 13.35 (s, 1H), 8.79 (d, J = 2.4 Hz, 1H), 8.07 (d, J =
1.5 Hz, 1H), 7.51 (d, J = 1.5 Hz, 1H), 7.18 (d, J = 2.5 Hz, 1H), 5.85 (s, 1H), 4.87 (s,
1H), 4.62 (s, 1H), 4.45 (d, J = 2.6 Hz, 1H), 4.38 (d, J = 2.4 Hz, 1H), 4.35 (dd, J=9.2,
2.0 Hz, 1H), 4.19 — 4.17 (m, 1H), 4.14 (dd, J= 7.0, 2.8 Hz, 1H), 4.12 — 4.10 (m, 1H),
4.06 (d, J = 13.8 Hz, 1H), 3.94 (s, 3H), 1.62 (s, 3H), 1.58 (s, 3H), 1.44 (s, 3H), 1.38
(s, 3H), 1.30 (s, 3H), 1.25 (s, 3H), 1.21 (s, 3H), 1.09 (s, 3H).

BC NMR (126 MHz, CDCls): & 167.18, 161.20, 143.46, 141.70, 136.31, 130.72,
114.67, 113.88, 113.30, 113.16, 111.71, 107.28, 106.56, 103.17, 97.71, 97.62, 88.35,
88.20, 86.83, 75.01, 74.33, 73.80, 73.40, 72.61, 60.28, 55.88, 29.84, 28.75, 28.42,
27.44,26.96, 25.81, 19.30, 18.66.

HRMS (ESI): m/z calculated for C3sHs;N4NaOj, © [M+Na]’, 721.2691; found,
721.2690.

8-chloro-5-((3aS5,3bR,7aS,8a8)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (55a)
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Prepared from Prepared from SI-4-2 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 55a (20.1 mg, 47% yield) as yellow solid.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): § 8.48 (d, J = 8.5 Hz, 1H), 8.17 (d, J= 1.5 Hz, 1H),
7.99 (d, J = 2.1 Hz, 1H), 7.62 — 7.58 (m, 2H), 5.86 (s, 1H), 4.46 (d, J = 2.4 Hz, 1H),
437 (q, J=2.2 Hz, 1H), 4.18 — 4.13 (m, 1H), 4.06 (d, J = 13.8 Hz, 1H), 1.59 (s, 3H),
1.45 (s, 3H), 1.28 (s, 3H), 1.19 (s, 3H).

BC NMR (126 MHz, CDCl3): & 144.79, 140.86, 135.50, 132.14, 129.36, 128.35,
123.95, 117.98, 115.60, 113.45, 113.12, 97.69, 86.85, 74.43, 73.35, 59.98, 28.78,
26.95, 26.11, 18.79.

HRMS (ESI): m/z calculated for C,H,,CIN3NaOs " [M+Na]+, 454.1140; found,
454.1140.

(3a8,3bR,7a8,8aR)-N-(8-chloro-5-((3a8,3bR,7a5,8a5)-2,2,5,5-
tetramethyltetrahydro-8aH-[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-
ylimidazo[1,2-c]quinazolin-10-yl)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxine-8a-carboxamide (55b)
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Prepared from Prepared from SI-4-2 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 55b (8.5 mg, 12% yield) as white solid.
TLC: Rf =0.60 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCls): § 13.40 (s, 1H), 9.14 (d, J = 2.0 Hz, 1H), 8.16 (d, J =
1.5 Hz, 1H), 7.72 (d, J = 2.0 Hz, 1H), 7.59 (d, J = 1.6 Hz, 1H), 5.82 (s, 1H), 4.87 (s,
1H), 4.44 (t, J = 3.0 Hz, 2H), 4.42 — 4.36 (m, 3H), 4.16 (ddd, J = 14.0, 11.2, 2.7 Hz,
2H), 4.05 (d, J = 13.8 Hz, 1H), 1.62 (s, 6H), 1.58 (s, 3H), 1.45 (s, 3H), 1.38 (s, 3H),
1.30 (s, 3H), 1.19 (s, 3H), 1.06 (s, 3H).

3C NMR (126 MHz, CDCl;): § 143.84, 142.74, 141.30, 135.67, 131.29, 118.21,
114.88, 114.75, 113.53, 113.04, 111.58, 109.68, 102.78, 97.73, 97.60, 91.73, 88.46,
86.99, 75.01, 74.50, 73.31, 72.63, 60.30, 59.98, 29.55, 28.77, 28.53, 27.43, 26.98,
26.14,26.06, 19.21, 18.81.

HRMS (ESI): m/z calculated for Ci3sH3oCINyNaO;;" [M+Na]’, 725.2196; found,
725.2194.

9-fluoro-5-((3a8,3bR,7a8,8a5)-2,2,5,5-tetramethyltetrahydro-8aH-
[1,3]dioxolo[4',5':4,5]furo[3,2-d][1,3]dioxin-8a-yl)imidazo[1,2-c]quinazoline (56)
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Prepared from Prepared from SI-4-5 (0.1 mmol, 1.0 equiv) and SI-1-1 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 56 (16.0 mg, 39% yield) as yellow solid.
TLC: Rf =0.60 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCly): 5 8.33 (d, J = 8.0 Hz, 1H), 8.24 (d, J = 1.5 Hz, 1H),
7.63 —7.56 (m, 2H), 7.37 (ddd, J= 9.9, 8.1, 1.2 Hz, 1H), 5.91 (s, 1H), 4.46 (d, J= 2.4
Hz, 1H), 4.38 (q, J = 2.1 Hz, 1H), 4.16 (dd, J = 13.7, 2.5 Hz, 1H), 4.06 (d, J = 13.8
Hz, 1H), 1.60 (s, 3H), 1.45 (s, 3H), 1.33 (s, 3H), 1.19 (s, 3H).

13C NMR (126 MHz, CDCls): § 161.17 (d, J = 248.0 Hz), 156.57, 136.08, 130.16 (d,
J=13.9 Hz), 129.55 (d, J= 11.5 Hz), 129.26, 118.15, 116.30 (d, J = 20.7 Hz), 111.29
(d, J = 10.8 Hz), 115.82, 113.62, 113.22, 97.65, 87.21, 74.47, 73.31, 60.00, 28.73,
27.03,26.11, 18.77.

YFNMR (471 MHz, CDCL): & -122.92.

HRMS (ESI): m/z calculated for C;;H»FN3NaOs - [M+Na]+, 438.1436; found,
438.1436.

5-((3aR,4R,6R,6aR)-6-methoxy-2,2-dimethyltetrahydrofuro[3,4-d][1,3]dioxol-4-

yD)-9-methylimidazo[1,2-c]quinazoline (57)
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Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-2 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 57 (15.8 mg, 44% yield) as white solid.
TLC: Rf =0.40 (Ethyl acetate/Petroleum Ether = 1/1)

'"H NMR (500 MHz, CDCly): § 8.33 (s, 1H), 8.07 (d, J= 1.5 Hz, 1H), 7.82 (d, J=8.3
Hz, 1H), 7.62 (d, J = 1.5 Hz, 1H), 7.50 (dd, J = 8.3, 2.0 Hz, 1H), 6.23 (d, J = 5.9 Hz,
1H), 5.50 (s, 1H), 5.08 (s, 1H), 4.77 (d, J = 5.9 Hz, 1H), 2.77 (s, 3H), 2.57 (s, 3H),
1.60 (s, 3H), 1.46 (s, 3H).

BC NMR (126 MHz, CDCls): & 144.53, 144.11, 139.07, 138.40, 132.50, 131.65,
128.54, 122.28, 113.04, 112.72, 110.39, 85.09, 83.45, 81.01, 55.51, 26.65, 25.16,
21.81.

HRMS (ESI): m/z calculated for C;9H,,N30," [M+H]", 356.1605; found, 356.1601.

9-methyl-5-((2R,3R,4S,5R,6S5)-3,4,5-tris(benzyloxy)-6-methoxytetrahydro-2H-

pyran-2-yl)imidazo[1,2-c]quinazoline (58)

OBn

Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-7 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/4) afforded 58 (6.5 mg, 11% yield) as yellow solid.
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TLC: Rf =0.25 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (600 MHz, CDCLy): & 8.31 (d, J = 2.0 Hz, 1H), 7.83 (d, J = 8.3 Hz, 1H),
772 (d,J= 1.4 Hz, 1H), 7.54 (d, J = 1.5 Hz, 1H), 7.49 (dd, J = 8.3, 2.0 Hz, 1H), 7.40
(d, J = 6.9 Hz, 4H), 7.36 (t, J = 7.5 Hz, 4H), 7.33 — 7.29 (m, 2H), 6.91 (t, J= 7.4 Hz,
1H), 6.83 (t, J = 7.5 Hz, 2H), 6.66 — 6.63 (m, 2H), 5.12 (d, J= 9.1 Hz, 1H), 5.05 (d, J
=10.8 Hz, 1H), 4.90 (dd, J = 18.8, 11.5 Hz, 2H), 4.75 (d, J= 3.6 Hz, 1H), 4.72 (d, J =
12.1 Hz, 1H), 4.64 (d, J= 11.1 Hz, 1H), 438 (d, J= 11.1 Hz, 1H), 4.23 (p, J= 8.9 Hz,
2H), 3.77 (dd, J = 9.1, 3.6 Hz, 1H), 3.51 (s, 3H), 2.58 (s, 3H).

BC NMR (151 MHz, CDCl3): & 144.14, 143.77, 139.18, 138.68, 138.50, 138.12,
137.10, 132.40, 131.68, 128.74, 128.62, 128.34, 128.30, 128.27, 128.15, 128.09,
127.98, 127.90, 127.70, 122.24, 119.03, 111.94, 99.45, 82.16, 79.69, 78.85, 77.37,
77.16,76.95,76.21, 75.11, 73.88, 70.87, 56.63, 21.85.

HRMS (ESI): m/z calculated for C3sH3gN30s " [M+H]", 616.2806; found, 616.2817.

5-((2R,4R,58,6R)-4,5-bis(benzyloxy)-6-((benzyloxy)methyl)tetrahydro-2 H-pyran-

2-y1)-9-methylimidazo[1,2-c]quinazoline (59)

N
3
W@C“
N" /"'O:\\OBn

Y OBn

OBn
Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-6 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl

acetate/Petroleum Ether = 1/4) afforded 59 (4.3 mg, 7% yield) as yellow solid.
TLC: Rf =0.30 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (600 MHz, CDCls): § 8.35 — 8.32 (m, 1H), 8.10 (d, J = 1.4 Hz, 1H), 7.80

89/188



(d, J = 8.3 Hz, 1H), 7.52 — 7.48 (m, 2H), 7.38 (d, J = 7.1 Hz, 2H), 7.36 — 7.31 (m,
8H), 7.29 (ddd, J = 16.1, 6.6, 4.1 Hz, SH), 4.99 (d, J = 10.8 Hz, 1H), 4.87 (dd, J =
12.0, 2.2 Hz, 1H), 4.80 (d, J= 11.6 Hz, 1H), 4.66 (dd, J=21.7, 11.2 Hz, 2H), 4.57 (d,
J=11.9 Hz, 1H), 4.53 (d, J= 11.9 Hz, 1H), 3.92 (ddd, /= 11.3, 8.6, 4.7 Hz, 1H), 3.83
(d, J=10.0 Hz, 1H), 3.78 — 3.75 (m, 1H), 3.75 — 3.72 (m, 2H), 2.72 (ddd, J = 13.2,
5.0, 2.2 Hz, 1H), 2.57 (s, 3H), 2.30 (dt, J = 13.2, 11.7 Hz, 1H).

BC NMR (151 MHz, CDCls): & 144.69, 144.22, 139.07, 138.38, 138.31, 138.22,
132.35, 131.63, 128.63, 128.59, 128.53, 128.22, 128.08, 128.03, 128.01, 127.97,
127.92, 127.89, 127.84, 122.31, 119.05, 113.86, 80.64, 79.80, 77.98, 77.37, 77.16,
76.95,76.67,75.44, 73.62, 71.69, 69.38, 33.33, 21.83.

HRMS (ESI): m/z calculated for C3sH37N3NaO, " [M+Na]+, 622.2676; found,
622.2686.

9-methyl-5-((3aR,5R,5a8,8a5,8bR)-2,2,7,7-tetramethyltetrahydro-5SH-
bis([1,3]dioxolo)[4,5-b:4',5'-d|pyran-5-yl)imidazo[1,2-c]quinazoline (60)

)
\dN
bz (@] "
POSS
o ‘0
A0

Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-9 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 60 (33.6 mg, 82% yield) as yellow oil.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/2)

'H NMR (500 MHz, CDCLy): & 8.33 (d, J = 2.0 Hz, 1H), 8.28 (d, J = 1.4 Hz, 1H),
7.78 (d, J = 8.3 Hz, 1H), 7.50 (d, J = 1.5 Hz, 1H), 7.46 (dd, J = 8.4, 2.0 Hz, 1H), 5.83

(d, J=4.9 Hz, 1H), 5.34 (s, 1H), 4.77 (d, J = 1.5 Hz, 2H), 4.48 (dd, J= 5.1, 1.5 Hz,
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1H), 2.55 (s, 3H), 1.65 (s, 3H), 1.47 (s, 3H), 1.41 (s, 3H), 1.28 (s, 3H).

BC NMR (126 MHz, CDCl3): & 144.33, 144.08, 138.67, 138.44, 131.42, 131.25,
127.78, 122.24, 118.98, 115.28, 109.90, 109.45, 96.60, 73.35, 71.76, 70.95, 70.88,
26.43,25.93,25.00, 23.80, 21.79.

HRMS (ESI): m/z calculated for C;,H,6N305 * [M+H]+, 412.1867; found, 412.1867.

9-methyl-5-((3a8,5aR,8aR,8bS)-2,2,7,7-tetramethyltetrahydro-3aH-
bis([1,3]dioxolo)[4,5-b:4',5'-d|pyran-3a-yl)imidazo[1,2-c]quinazoline (61)

N
Eg@
0 =N
@“Qo
o oS

o 0
Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-5 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 61 (27.4 mg, 67% yield) as yellow solid.
TLC: Rf =0.50 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (500 MHz, CDCL): 5 8.36 — 8.33 (m, 1H), 8.17 (d, J = 1.5 Hz, 1H), 7.88
(d, J=8.3 Hz, 1H), 7.54 (d, J= 1.5 Hz, 1H), 7.48 (dd, J = 8.3, 2.0 Hz, 1H), 5.90 (d, J
=2.2 Hz, 1H), 4.79 (dd, J = 8.0, 2.2 Hz, 1H), 4.37 (dq, J = 8.0, 1.0 Hz, 1H), 4.14 (dd,
J=12.9,2.0 Hz, 1H), 3.94 (dd, J = 12.8, 1.0 Hz, 1H), 2.56 (s, 3H), 1.60 (s, 3H), 1.35
(s, 3H), 1.26 (s, 3H), 1.17 (s, 3H).

BC NMR (126 MHz, CDCly): & 144.16, 143.78, 139.26, 137.90, 131.46, 131.36,
128.68, 122.19, 119.20, 115.74, 109.39, 109.37, 102.52, 71.01, 70.90, 70.38, 61.26,
26.16, 25.97, 25.00, 24.45, 21.81.
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HRMS (ESI): m/z calculated for C;,H,6N305 * [M+H]+, 412.1867; found, 412.1868.

9-methyl-5-((3aS,4R,6R,6aS5)-2,2,2',2'-tetramethyldihydro-6 H-spiro[furo[3.,4-
d][1,3]dioxole-4,4'-[1,3]dioxolan]-6-yl)imidazo[1,2-c]quinazoline (62a)

Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-8 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 62a (15.0 mg, 36% yield) as yellow solid.
TLC: Rf =0.70 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (300 MHz, CDCLy): § 8.34 (s, 1H), 8.00 (s, 1H), 7.85 (d, J = 8.4 Hz, 1H),
7.59 (s, 1H), 7.51 (d, J = 8.1 Hz, 1H), 6.33 (d, J= 5.8 Hz, 1H), 5.41 (s, 1H), 4.81 (d, J
= 5.8 Hz, 1H), 4.28 (d, J = 9.9 Hz, 1H), 4.14 (d, J= 10.0 Hz, 1H), 2.57 (s, 3H), 1.55
(s, 3H), 1.45 (s, 3H), 1.04 (s, 3H), 0.64 (s, 3H).

BC NMR (75 MHz, CDCls): & 139.40, 138.17, 135.98, 132.46, 131.53, 129.02,
128.50, 122.35, 117.74, 114.20, 113.46, 112.99, 112.23, 85.11, 82.05, 81.23, 69.98,
26.58,25.97,25.41, 25.20, 21.81.

HRMS (ESI): m/z calculated for CyHpN;05" [M+H]+, 412.1867; found, 412.1866.

7-methyl-5-((3aS,4R,6R,6aS5)-2,2,2',2'-tetramethyldihydro-6 H-spiro[furo[3,4-
d][1,3]dioxole-4,4'-[1,3]dioxolan]-6-yl)imidazo[1,2-c]quinazoline (62b)
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Prepared from Prepared from SI-4-7 (0.1 mmol, 1.0 equiv) and SI-1-8 (0.15 mmol,
1.5 equiv) according to the general procedure 4. Purification by flash column (Ethyl
acetate/Petroleum Ether = 1/4) afforded 62b (11.5 mg, 28% yield) as yellow solid.
TLC: Rf = 0.60 (Ethyl acetate/Petroleum Ether = 1/1)

'H NMR (300 MHz, CDCly): § 8.34 (s, 1H), 8.12 (s, 1H), 7.80 (d, J = 8.3 Hz, 1H),
7.56 — 7.44 (m, 2H), 5.45 (d, J = 4.2 Hz, 1H), 5.26 (t, J= 5.0 Hz, 1H), 4.76 (d, J= 5.7
Hz, 1H), 4.51 — 4.35 (m, 2H), 2.56 (s, 3H), 1.50 (s, 3H), 1.47 (s, 3H), 1.29 (s, 3H),
1.22 (s, 3H).

BC NMR (75 MHz, CDCls): & 144.44, 142.68, 138.84, 138.49, 131.59, 131.53,
127.82, 122.31, 119.00, 114.52, 113.52, 112.74, 112.48, 84.29, 82.39, 81.76, 69.55,

26.60, 26.53, 25.43, 24.02, 21.80.

HRMS (ESI): m/z calculated for C2,Hy6N305" [M+H]", 412.1867; found, 412.1866.
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10 NMR Spectra of Substrates and Products

"H NMR (300 MHz, CDCl;) Spectra of compound SI-1-1
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BC NMR (75 MHz, CDCl;) Spectra of compound SI-1-1
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"H NMR (300 MHz, CDCl;) Spectra of compound SI-1-2
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"H NMR (300 MHz, CDCls) Spectra of compound SI-1-3
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3C NMR (75 MHz, CDCls) Spectra of compound SI-1-3
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"H NMR (400 MHz, CDCIl;) Spectra of compound SI-1-4
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3C NMR (101 MHz, CDCls) Spectra of compound SI-1-4
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"H NMR (300 MHz, CDCls) Spectra of compound SI-1-5
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3C NMR (75 MHz, CDCls) Spectra of compound SI-1-5
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"H NMR (300 MHz, CDCls) Spectra of compound SI-1-6
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3C NMR (75 MHz, CDCls) Spectra of compound SI-1-6
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"H NMR (600 MHz, CDCls) Spectra of compound SI-1-7
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3C NMR (151 MHz, CDCls) Spectra of compound SI-1-7
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"H NMR (300 MHz, CDCls) Spectra of compound SI-1-8
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"H NMR (300 MHz, CDCls) Spectra of compound SI-1-9
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"H NMR (500 MHz, CDCls) Spectra of compound 1
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3C NMR (126 MHz, CDCls) Spectra of compound 1
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"H NMR (400 MHz, CDCls) Spectra of compound 1’
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"H NMR (500 MHz, CDCls) Spectra of compound 2
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F NMR (471 MHz, CDCl;) Spectra of compound 2
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3C NMR (126 MHz, CDCL) Spectra of compound 3
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"H NMR (500 MHz, CDCl5) Spectra of compound 4

ory
ory
(384
(384
L'y
61y
;.vw
134

I
hm.v“\
€Y

S9v
L9Y
89
oLy

or's —

9TL—
09°L
09°L

19°L
WL
€9°L
mm.h\“
00’8
178
T8

fey

—— 200°€|»

- €0z

Yo

E reee
€0'L

Yot [

“og'1
~ A0S
/960

1 (ppm)

108 / 188



3C NMR (126 MHz, CDCl) Spectra of compound
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3C NMR (126 MHz, CDCl) Spectra of compound 5a
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"H NMR (500 MHz, CDCls) Spectra of compound 5b
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3C NMR (126 MHz, CDCL) Spectra of compound 5b
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3C NMR (126 MHz, CDCls) Spectra of compound 6a
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"H NMR (500 MHz, CDCl5) Spectra of compound 6b
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3C NMR (126 MHz, CDCL) Spectra of compound 6b
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3C NMR (126 MHz, CDCl) Spectra of compound 7a
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3C NMR (126 MHz, CDCL) Spectra of compound 7b
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"H NMR (500 MHz, CDCls) Spectra of compound 8

1Tt

SE'T %
el

9p'1 V
st \
6v'1 \

8S°1

[
1y
1
€171
b1
61y
1TY
1€
e
SEY |
8V
€9

Wﬁ.ﬂ&
P9t |
SOV
9t

9t

L9y

89t

69t

ws—

e
:s/
€L
MEW
9T'L
w:\
6€°L
108~
€08

et
z.0°¢

M/ﬁo.m
6'C

O +-+ &+
N+~ m

R )

=660
=0’

=860

£1 (ppm)

115/ 188



3C NMR (126 MHz, CDCL) Spectra of compound 8
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"H NMR (500 MHz, CDCl;) Spectra of compound 9
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3C NMR (126 MHz, CDCL) Spectra of compound 9
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"H NMR (500 MHz, CDCls) Spectra of compound 10
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3C NMR (126 MHz, CDCls) Spectra of compound 10
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"H NMR (500 MHz, CDCl;) Spectra of compound 11

61°L

6¢'1 /
@iy
Nm”_ N
=]

wa.mQ
N_.ﬂg
m_.vg
STy
ST'v
817
61
1T
177
177
€€Y
PEY
PEP

PEP

rer

SEY
ov&\

Iy
oLy
wy
€Ly

YLy
SP's—

9TL—

€18
€8
vI'8
SI'8
178 —
NN.m“\
€8

€L'8 v.

€L°8

OEt

MeDOC

0'e

— O
- -

€0’}

£1 (ppm)

118 /188



3C NMR (126 MHz, CDCls) Spectra of compound 11
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"H NMR (500 MHz, CDCl;) Spectra of compound 12
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BC NMR (126 MHz, CDCls) Spectra of compound 12
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"H NMR (500 MHz, CDCls) Spectra of compound 13
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BC NMR (126 MHz, CDCl;) Spectra of compound 13
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"H NMR (500 MHz, CDCl;) Spectra of compound 14
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"H NMR (500 MHz, CDCl,) Spectra of compound 15

Cnetrone @ CY Mo SeTTmmonT TN o w3 oo w®
£L9IRR58 ] g S¥ORY83IgngxYIac b S
sEdBRRRN & ¢ YT TYYTEIIYESY R g
SN | R Vi e

Ot
Fa
N o)
e
™ o
o
o
1
I
1
[
| i
LU |
A 'L g Jd R fFEIIT N
ee- < e O NNO®
RN - N =& OB Mo
10.0 ‘?‘) ‘)‘,0 8‘) X‘,O 7‘) 7‘0 b‘) (“0 )‘) 5‘.0 1‘,5 1‘0 3‘# i‘.O "1 2‘.0 1‘,5 |‘O 0“7 O‘O *(‘1

C NMR (126 MHz, CDCls) Spectra of compound 15

123 /188



1474 St
S6'81 —
89T~
LULT—
oﬁmm\

LT09 —
90'%9 —
69°¢€L
L6'EL
06'9L ~

91 \LN

1WLL

L8 —

FaC

-10

160 150

70

190

T
200

210

£1 (ppm)

F NMR (471 MHz, CDCl;) Spectra of compound 15

SET-—

FaC

R

£1 (ppm)

124 /188



"H NMR (500 MHz, CDCls) Spectra of compound 16
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"H NMR (500 MHz, CDCL,) Spectra of compound 17
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3C NMR (101 MHz, CDCls) Spectra of compound 18
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3C NMR (126 MHz, CDCl) Spectra of compound 19a
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3C NMR (126 MHz, CDCL) Spectra of compound 19b
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3C NMR (126 MHz, CDCl) Spectra of compound 20a
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3C NMR (126 MHz, CDCL) Spectra of compound 20b
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"H NMR (500 MHz, CDCl;) Spectra of compound 21a
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3C NMR (126 MHz, CDCl) Spectra of compound 21a
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3C NMR (126 MHz, CDCl3) Spectra of compound 21b
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3C NMR (126 MHz, CDCl) Spectra of compound 22a
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B3C NMR (126 MHz, CDCl;) Spectra of compound 22b
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3C NMR (126 MHz, CDCls) Spectra of compound 23
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3C NMR (126 MHz, CDCl) Spectra of compound 24a
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3C NMR (126 MHz, CDCls) Spectra of compound 24b
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B3C NMR (75 MHz, CDCl;) Spectra of compound 25a

E Lo
L2
ovpl — -—
B sz'd
. Nov
" =gz
009€ — -— m\ Vel
Le =t .
N M\ 60}
1 - 2077
g [ 66l
3 N 02'%
—3 I = ey
u 7/ el
i e ) Sl'g
A — = PRA:
7 —= ls m 16'1
Y 6.1}
g 827
I m-. 62°¢
. EX I 712
€871 - 9
ss°€Tl “
) - S
s6'9z1 =
Lo'Len / [~ e
€LLTl _ [~ N
18°LT1 g mU q
4R 1 - -g
vT8Tl T w H
S8l —— 2
0°821 4 [~ = e
PS'8TI \ 3 70} "9
€9°€€1 & — L2 > M
Sp8El = [22)
3 —
po'8El .
PL8EL 2 (@] ¢
61151 — —3 [~ D
: - @)
s€e9l — -—= h Z’
£€°L91 — -3 le H
5 M 5
5 ] E o 8
g < —
{8 3 & m i - 20
" _ ] £ =) ]
s g = < z
E - [« fun]
5 7 . = £ )
o = L2 N %|@ °©
] =

£1 (ppm)

140/ 188




3C NMR (126 MHz, CDCL) Spectra of compound 25b
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3C NMR (126 MHz, CDCl) Spectra of compound 26a
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3C NMR (126 MHz, CDCL) Spectra of compound 26b
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3C NMR (75 MHz, CDCl;) Spectra of compound 27
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3C NMR (101 MHz, CDCls) Spectra of compound 28
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3C NMR (101 MHz, CDCls) Spectra of compound 29
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3C NMR (75 MHz, CDCls) Spectra of compound 30
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"H NMR (500 MHz, CDCls) Spectra of compound 31
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3C NMR (126 MHz, CDCls) Spectra of compound 31
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"H NMR (500 MHz, CDCls) Spectra of compound 32
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3C NMR (126 MHz, CDCls) Spectra of compound 32
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"H NMR (500 MHz, CDCls) Spectra of compound 33
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3C NMR (126 MHz, CDCL) Spectra of compound 33
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3C NMR (126 MHz, CDCL) Spectra of compound 34
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3C NMR (126 MHz, CDCL) Spectra of compound 35
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3C NMR (126 MHz, CDCL) Spectra of compound 36
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"H NMR (500 MHz, CDCls) Spectra of compound 37
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3C NMR (126 MHz, CDCL) Spectra of compound 37
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"H NMR (500 MHz, CDCls) Spectra of compound 38
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3C NMR (126 MHz, CDCL) Spectra of compound 38
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3C NMR (126 MHz, CDCL) Spectra of compound 39
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3C NMR (126 MHz, CDCL) Spectra of compound 40
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"H NMR (600 MHz, CDCl;) Spectra of compound 41
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3C NMR (151 MHz, CDCls) Spectra of compound 41
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3C NMR (126 MHz, CDCls) Spectra of compound 42

8L'81—
8T9T_
YLz =
o5t

ov'Ts —
68765 —

80°€L
rovL #

16°9L

30

40

50

60

70

OT'LL

WLL

69°L8 —

8L°L6 —

YOTIT ~
SSPIT—

PLSTL N
L6'6T1
99°zel 7~

rTort \
8LOVT —

S8°CSI /

88991 —
TSOLT ~
08°CTLT —

200 190 180 170 160 150 140 130 120 110 100 90 80
£1 (ppm)

210

"H NMR (500 MHz, CDCls) Spectra of compound 43
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3C NMR (126 MHz, CDCL) Spectra of compound 43
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"H NMR (600 MHz, CDCls) Spectra of compound 44
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3C NMR (151 MHz, CDCls) Spectra of compound 44
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"H NMR (400 MHz, CDCls) Spectra of compound 45

0L0—
801 —

LT~
91—

LIy
m_.vV
ey —F
mm.v\
SL'Y
LL QW

8Lt

s —

8T9
ON..oV
9T'LA
€L
€L
vSL
S|

€LL )
I &
€LL
8L'L
6LL
v6'L

v6'L

s/

65'8
09'8
09'8
198
198

=G0l
"E0L |

6Ll

=660

T4
2 A
FeL

=10¢

0.0 0.

.5

£1 (ppm)

161 /188




3C NMR (101 MHz, CDCL) Spectra of compound 45
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"H NMR (500 MHz, CDCls) Spectra of compound 46
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3C NMR (126 MHz, CDCL) Spectra of compound 46
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"H NMR (500 MHz, CDCls) Spectra of compound 47
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3C NMR (126 MHz, CDCL) Spectra of compound 47
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"H NMR (500 MHz, CDCls) Spectra of compound 48
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3C NMR (126 MHz, CDCL) Spectra of compound 48
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"H NMR (500 MHz, CDCl;) Spectra of compound 49
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3C NMR (126 MHz, CDCL) Spectra of compound 49
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"H NMR (500 MHz, CDCls) Spectra of compound 50
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3C NMR (126 MHz, CDCl,) Spectra of compound 50
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"H NMR (500 MHz, CDCls) Spectra of compound 51
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3C NMR (126 MHz, CDCls) Spectra of compound 51
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"H NMR (500 MHz, CDCl;) Spectra of compound 52a
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3C NMR (126 MHz, CDCl;) Spectra of compound 52a
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"H NMR (500 MHz, CDCls) Spectra of compound 52b
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"H NMR (500 MHz, CDCls) Spectra of compound 53a
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"H NMR (500 MHz, CDCls) Spectra of compound 53b
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"H NMR (500 MHz, CDCls) Spectra of compound 54a
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"H NMR (500 MHz, CDCls) Spectra of compound 54b
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"H NMR (500 MHz, CDCls) Spectra of compound 55a
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"H NMR (500 MHz, CDCls) Spectra of compound 55b
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3C NMR (126 MHz, CDCl3) Spectra of compound 55b

1881~
w61

909T
v_.ch.
869C
£€V'LT
£5°8C
LL'8T
SS°6T

86°6S
0€°09

£€9°TL
1€°€L
0SvL
10°SL

16°9L

9I'LL
Iv'LL
6698 ~
988~
L6~
09°L6
cvio”

8LTOT—

89601

6T 1€~
LOSET~L
0€' 171

PLTHT A
PErT —

Cl

£1 (ppm)

176 /188



"H NMR (500 MHz, CDCls) Spectra of compound 56
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F NMR (471 MHz, CDCl;) Spectra of compound 56
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"H NMR (500 MHz, CDCls) Spectra of compound 57
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3C NMR (126 MHz, CDCL) Spectra of compound 57
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"H NMR (600 MHz, CDCls) Spectra of compound 58
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BC NMR (151 MHz, CDCL) Spectra of compound 58
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BC NMR (151 MHz, CDCL) Spectra of compound 59
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"H NMR (500 MHz, CDCls) Spectra of compound 60
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3C NMR (126 MHz, CDCL) Spectra of compound 60
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"H NMR (500 MHz, CDCls) Spectra of compound 61
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3C NMR (126 MHz, CDCls) Spectra of compound 61
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3C NMR (75 MHz, CDCl;) Spectra of compound 62a
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"H NMR (300 MHz, CDCls) Spectra of compound 62b
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B3C NMR (75 MHz, CDCl;) Spectra of compound 62b
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"H NMR (600 MHz, CDCls) Spectra of compound 65
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BC NMR (151 MHz, CDCL) Spectra of compound 65
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"H NMR (600 MHz, CDCls) Spectra of compound 66
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BC NMR (151 MHz, CDCL) Spectra of compound 66
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"H NMR (400 MHz, CD;0D) Spectra of compound 67
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3C NMR (101 MHz, CD;OD) Spectra of compound 67
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