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1. General information

All commercially available compounds and solvents were used as received, unless otherwise noted.
Analytical thin-layer chromatography (TLC) was performed on precoated silica gel 60 F254 plates.
Visualization on TLC was achieved with UV light (254 nm) and staining with phosphomolybdic acid,
p-anisaldehyde, KMnOs, or vanillin, followed by heating. Flash chromatography was performed using
silica gel (particle size 40—63 um, 230—400 mesh). 'H and *C NMR spectra were recorded on 300 MHz
NMR (300 MHz for 'H, 75 MHz for *C) or 400 MHz NMR (400 MHz for 'H, 101 MHz for °C).
Chemical shift values are given in parts per million relative to internal TMS (0.00 ppm for 'H) or CDCl;

(77.06 ppm for *C). The following abbreviations were used to describe peak splitting patterns when



appropriate: br = broad, s = singlet, d = doublet, t = triplet, q = quartet, p = pentet, m = multiplet, dd =
double of doublet, dt = double of triplet, td = triple of doublet, tt = triple of triplet. Coupling constants,
J, were reported in hertz unit (Hz). High-resolution mass spectra were obtained using EI method and
magnetic sector mass analyzer at the Korea Basic Science Institute (Daegu). Melting points were

determined on a digital apparatus and the reported temperatures were uncorrected.

2. Preparation of acylhydrazides and allenoates

Preparation of acylhydrazides (1a—1j, 11-1u, and 1w—1x)'

O
H pyr|d|ne
I R T e e _R2
= _ CHCl,, air, t, 4 h

To a 50 mL round-bottom flask equipped with a magnetic stir bar, hydrazine hydrochloride (5.0 mmol)
and CH,Cl (5.0 mL) were added. The solution was cooled to 0 °C, and pyridine (11.0 mmol, 2.2 equiv)
was added. Then, acyl chloride (5.5 mmol, 1.1 equiv) was added dropwise. The reaction mixture was
stirred at room temperature for 4 h. The mixture was diluted with CH,Cl, and washed with 1.0 M HCI
aqueous solution three times, then the combined organic layer was dried over MgSOs, filtered, and

concentrated on a rotary evaporator. Recrystallization with EtOH yielded the desired acylhydrazide.

Preparation of N'-(tert-butyl)benzohydrazide (1k)*
o} o}

K EtsN K
Bu” "NH, «HCl + ClI Bu” N
CHoCly, air, 1t, 16 h H

To a 100 mL round-bottom flask equipped with a magnetic stir bar, tert-butylhydrazine hydrochloride
(10.0 mmol), EtzN (22.0 mmol, 2.2 equiv), and CH>Cl, (20.0 mL) were added. The solution was cooled

to 0 °C, and benzoyl chloride (10.0 mmol, 1.0 equiv) was added dropwise. The reaction mixture was
stirred overnight at room temperature. The mixture was washed with water three times, then the
combined organic layer was dried over MgSQs, filtered, and concentrated on a rotary evaporator.

Recrystallization with EtOH yielded the desired N'-(tert-butyl)benzohydrazide.

Preparation of N'-phenylcyclohexanecarbohydrazide (1v)

(0]
H pyridine
“NH; ¢ HCI + Cl
CHoCly, No, 1t, 5 h

A 100 mL flame-dried round-bottom flask, which was equipped with a magnetic stir bar and charged

with phenylhydrazine hydrochloride (12.0 mmol), was evacuated and backfilled with nitrogen (this
process was repeated three times). After CH>Cl» (30.0 mL) were added, the solution was cooled to 0 °C.
To the reaction mixture, pyridine (24.0 mmol, 2.0 equiv) was added slowly, then, cyclohexanecarbonyl

chloride (13.2 mmol, 1.1 equiv) was added dropwise. The reaction mixture was stirred at room



temperature for 5 h. The mixture was diluted with CH,Cl, and washed with 4.0 M HCI aqueous solution
three times, then the combined organic layer was dried over MgSQs, filtered, and concentrated on a

rotary evaporator. Recrystallization with 1:4 EtOAc/Hx yielded the desired acylhydrazide.

Preparation of allenoates’

) o
R, + th\)LORQ

EtsN

RS COR?

CHoClp, Ng, 1t, 15 h
A 100 mL flame-dried round-bottom flask, which was equipped with a magnetic stir bar and charged
with triphenylphosphorane (10.0 mmol), was evacuated and backfilled with nitrogen (this process was
repeated three times). After CH>Cl, (40 mL) and trimethylamine (11.0 mmol, 1.1 equiv) were added,
acyl chloride (11.0 mmol, 1.1 equiv) was added dropwise at 0 °C. The reaction mixture was stirred at
room temperature overnight. The mixture was filtered by short pad of'silica and concentrated on a rotary

evaporator. The pure allenoates were obtained by column chromatography.

Me
Me)\/‘\COZEt

Ethyl 6-methylhepta-2,3-dienoate (for 3aa); colorless oil, EtOAc/Hx = 1:10, 'H NMR (300 MHz,
CDCl3) 8 5.61 —5.52 (m, 2H), 4.20 —4.12 (m, 2H), 2.07 — 1.99 (m, 2H), 1.74 (dt, J=13.3, 6.7 Hz, 1H),
1.27 (t,J= 7.1 Hz, 3H), 0.96 (dd, J = 6.6, 1.6 Hz, 6H); *C NMR (75 MHz, CDCl;) § 212.6, 166.2, 93.7,
87.6, 60.6, 36.8, 28.2, 22.1, 21.9, 14.2; HRMS (EI) m/z caled. For C1oH1602 [M]": 168.1150, found
168.1152.

Bt N _COsMe

Methyl hexa-2,3-dienoate (for 3ad); colorless oil, EtOAc/Hx = 1:10, "H NMR (400 MHz, CDCL;) &
5.69 (q, J = 6.3 Hz, 1H), 5.62 (dt, /= 6.2, 3.4 Hz, 1H), 3.74 (s, 3H), 2.24 — 2.08 (m, 2H), 1.08 (t, J =
7.4 Hz, 3H); >C NMR (101 MHz, CDCl;) § 212.2, 166.7, 97.1, 88.5, 51.9, 20.8, 13.0; HRMS (EI) m/z
caled. For C;H1002 [M]": 126.0681, found 126.0680.

3. Experimental procedure for Table 1

Entry 1

A 10 mL flame-dried test tube, which was equipped with a magnetic stir bar and charged with 1a (0.3
mmol), CuCl (0.03 mmol, 10 mol %), and DMAP (0.18 mmol, 60 mol %), was evacuated and backfilled
with oxygen (this process was repeated three times). After toluene (1.5 mL) and 2a (0.45 mmol, 1.5
equiv) in toluene (1.5 mL) was added to the test tube, the reaction mixture was stirred at room
temperature. After 48 h, mixture was diluted by adding CH»Cl, and washed with a saturated aqueous

solution of NH4CI. Two layers were separated, and the aqueous layer was extracted with CH>Cl,. The



combined organic layer was dried over MgSOs, filtered, and concentrated on a rotary evaporator. The

residue was purified by column chromatography (EtOAc/Hx = 1:10) to give 1,3,4-oxadiazine 3a.

Entry 2 and 3

A 10 mL flame-dried test tube, which was equipped with a magnetic stir bar and charged with 1a (0.3
mmol), M(Pc) (M=Fe, Mn) (0.03 mmol, 10 mol %), and DMAP (0.12 mmol, 40 mol %), was evacuated
and backfilled with oxygen (this process was repeated three times). After toluene (1.5 mL) and 2a (0.45
mmol, 1.5 equiv) in toluene (1.5 mL) was added to the test tube, the reaction mixture was stirred at
room temperature. After 48 h, the reaction mixture was filtered through pad of silica. The filtrate was
concentrated on a rotary evaporator. The residue was purified by column chromatography (EtOAc/Hx

=1:10) to give 1,3,4-oxadiazine 3a.

Entry 4

A 10 mL flame-dried test tube, which was equipped with a magnetic stir bar and charged with 1a (0.3
mmol), NaNO; (0.03 mmol, 10 mol %), and DMAP (0.12 mmol, 40 mol %), was evacuated and
backfilled with oxygen (this process was repeated three times). After toluene (1.5 mL) was added, HNO3
was added. Then, 2a (0.45 mmol, 1.5 equiv) in toluene (1.5 mL) were added to the test tube. After the
reaction mixture was stirred at room temperature for 48 h, the reaction mixture was diluted by adding
CH,Cl; and washed with a saturated aqueous solution of Na,CO;. Two layers were separated, and the
aqueous layer was extracted with CH,Cl,. The combined organic layer was dried over MgSOs, filtered,
and concentrated on a rotary evaporator. The residue was purified by column chromatography

(EtOAc/Hx = 1:10) to give 1,3,4-oxadiazine 3a.

4. Optimization of one-pot synthesis of 1,3,4-oxadiazine

One 10 mL flame-dried test tube (Tube A), which was equipped with a magnetic stir bar and charged
with N'-phenylbenzohydrazide (1a) (0.3 mmol) and catalyst, was evacuated and backfilled with oxygen
(this process was repeated three times). After solvent (1.5 mL) was added, the reaction mixture was
stirred for 2 h. The other 10 mL flame-dried test tube (Tube B), which was equipped with a magnetic
stir bar, was evacuated and backfilled with nitrogen (this process was repeated three times). Benzyl
allenoate (2a) (1.5 eq, 0.45 mmol) in solvent (0.5 mL) was added to Tube B. Then, the reaction mixture
in Tube A was added to Tube B. By using the solvent (0.5 mL), the Tube A was washed, and the solution
was transferred to Tube B using a syringe. After the combined mixture in Tube B was stirred at room
temperature for 0.5 h, DMAP (0.12 mmol, 40 mol %) in solvent (0.5 mL) was added. After 48 h, the
reaction mixture in Tube B was diluted by adding CH2Cl» and washed with a saturated aqueous solution

of Na,COs. Two layers were separated, and the aqueous layer was extracted with CH,Cl,. The combined



organic layer was dried over MgSOs, filtered, and concentrated on a rotary evaporator. The residue was

purified by column chromatography (EtOAc/Hx = 1:10) to give 1,3,4-oxadiazine 3a.

L, o st | GO
A J\Ph solvent, 1t, Oy, 2 h Bn o
H 2. base (40 mol %), Bn/h\/coza thN\N/)\Ph
1a solvent, rt, Np, 48 h 3a
Entry Catalyst (mol %) Base Solvent Yield (%)”
1 CuCl (10) / DMAP (20) DMAP toluene 24
2 Fe(Pc) (10) DMAP Toluene 30
3 Mn(Pc) (10) DMAP Toluene 13
4 NaNO; (10) / HNO; (20) DMAP Toluene 75
5 NaNO:; (10) / HNOs (20) pyridine Toluene 13
6 NaNO; (10) / HNO; (20) DBU Toluene 0
7 NaNO; (10) / HNO; (20) PPh; Toluene 0
8 NaNO: (10) / HNO; (20) DMAP DMSO 24
9 NaNO: (10) / HNOs (20) DMAP DMF 23
10 NaNO; (10) / HNO; (20) DMAP CH;CN 20
11 NaNO; (10) / HNO; (20) DMAP CH,Cl» 46
12 NaNO; (10) / HNO; (20) DMAP 1,4-dioxane 45
13 NaNO; (10) / HNO; (20) DMAP EtOH 25
14° NaNO; (10) / HNO; (20) DMAP Toluene 76
15¢ NaNO; (10) / HNO; (20) DMAP Toluene 76
164 NaNO: (10) / HNOs (20) DMAP Toluene 67
17¢ NaNO; (10) / HNOs (10) DMAP Toluene 49
18¢ NaNO; (10) / HNO; (30) DMAP Toluene 74
19¢ NaNO; (5) / HNOs (10) DMAP Toluene 45
20%¢ NaNO; (10) / HNO; (20) DMAP Toluene 31

“Isolated yield. ® The use of 30 mol % of DMAP. ¢ The use of 1.2 equiv of 2a and 30 mol % of
DMAP. ¢ The use of 1.0 equiv of 2a and 30 mol % DMAP. ¢ Under air.

5. General procedure for one-pot synthesis of 1,3,4-oxadiazines

One 10 mL flame-dried test tube (Tube A), which was equipped with a magnetic stir bar and charged
with acylhydrazide (0.3 mmol) and NaNO; (0.03 mmol, 10 mol %), was evacuated and backfilled with
oxygen (this process was repeated three times). After toluene (1.0 mL), HNO3 (0.06 mmol, 20 mol %),

and additional toluene (0.5 mL) were added in sequence, the reaction mixture was stirred for 2 h. The



other 10 mL flame-dried test tube (Tube B), which was equipped with a magnetic stir bar, was evacuated
and backfilled with nitrogen (this process was repeated three times). Allenoate (0.36 mmol, 1.2 equiv)
in toluene (0.5 mL) was added to Tube B. Then, the reaction mixture in Tube A was added to Tube B
using a syringe. By using toluene (0.5 mL), the Tube A was washed, and the solution was transferred to
Tube B. After the combined mixture in Tube B was stirred at room temperature for 0.5 h, DMAP (0.09
mmol, 30 mol %) in toluene (0.5 mL) was added. After 48 h, the reaction mixture in Tube B was diluted
by adding CH,Cl, and washed with a saturated aqueous solution of Na,COs. Two layers were separated,
and the aqueous layer was extracted with CH,Cl,. The combined organic layer was dried over MgSQOs,
filtered, and concentrated on a rotary evaporator. The residue was purified by column chromatography

to give 1,3,4-oxadiazines.

(2)-Ethyl 2-(5-benzyl-2,4-diphenyl-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3a)*; yellow solid,
EtOAc¢/Hx = 1:10, '"H NMR (400 MHz, CDCl;) § 8.15 — 8.07 (m, 2H), 7.45 (dd, J = 5.0, 2.4 Hz, 3H),
7.35(dd, J= 8.8, 7.2 Hz, 2H), 7.29 — 7.25 (m, 4H), 7.19 — 7.15 (m, 3H), 6.96 (t, J=7.2 Hz, 1H), 4.75
(s, 1H), 4.69 (dd, J= 9.5, 4.8 Hz, 1H), 4.27 — 4.08 (m, 2H), 3.03 — 2.84 (m, 2H), 1.29 (t, /= 7.1 Hz,
3H); CNMR (101 MHz, CDCl3) § 164.5, 153.1, 144.6, 142.0, 136.4, 130.1, 130.0, 129.6, 129.5, 128.8,
128.6,127.2, 125.8, 121.1, 114.2,98.4, 60.2, 56.3, 34.1, 14.4.

(2)-Ethyl  2-(5-benzyl-4-(4-methoxyphenyl)-2-phenyl-4H-1,3,4-0xadiazin-6(SH)-ylidene)acetate
(3b); yellow oil, EtOAc/Hx = 1:10, '"H NMR (400 MHz, CDCl3) § 8.11 (d, J = 6.9 Hz, 2H), 7.45 (d, J
= 6.4 Hz, 3H), 7.29 — 7.14 (m, 8H), 6.92 (d, J = 8.8 Hz, 2H), 4.72 (s, 1H), 4.59 (dd, /=9.2, 4.6 Hz,
1H), 4.25—-4.15 (m, 2H), 3.82 (s, 3H), 2.98 — 2.84 (m, 2H), 1.30 (t,J= 7.1 Hz, 3H); ?C NMR (75 MHz,
CDCls) 6 164.5, 154.6, 153.3, 141.8, 138.8, 136.5, 130.1, 129.8, 129.5, 128.7, 128.5, 127.0, 125.6,
116.1,114.7,98.0, 60.1, 57.4, 55.7, 33.5, 14.3; HRMS (EI) m/z caled. For C27H26N,O4 [M]": 442.1893,
found 442.1895.



(Z)-Ethyl 2-(5-benzyl-2-phenyl-4-(p-tolyl)-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3c)*; yellow
oil, EtOAc/Hx = 1:10, 'H NMR (300 MHz, CDCl;) § 8.12 (dd, J = 7.7, 2.1 Hz, 2H), 7.57 — 7.37 (m,
3H), 7.28 — 7.07 (m, 9H), 4.72 (s, 1H), 4.64 (dd, J=9.5, 4.7 Hz, 1H), 4.23 — 4.14 (m, 2H), 2.98 — 2.83
(m, 2H), 2.31 (s, 3H), 1.28 (t,J = 7.2 Hz, 3H); >*C NMR (75 MHz, CDCl;) § 164.4, 153.0, 142.3, 141.6,
136.4,130.4, 130.1, 129.9, 129.7, 129 .4, 128.6, 128.4, 127.0, 125.6, 114.3, 98.1, 60.0, 56.5, 33.6, 20.5,
14.3.

(Z)-Ethyl 2-(5-benzyl-4-(4-chlorophenyl)-2-phenyl-4 H-1,3,4-0xadiazin-6(5H)-ylidene)acetate
(3d)*; yellow oil, EtOAc/Hx = 1:10, 'H NMR (400 MHz, CDCl3) § 8.16 —8.07 (m, 2H), 7.49 — 7.44 (m,
3H), 7.28 (d, J=4.6 Hz, 3H), 7.23 (d, J=7.1 Hz, 2H), 7.16 (t, J = 7.3 Hz, 4H), 4.80 (s, 1H), 4.65 (dd,
J=28.9, 5.4 Hz, 1H), 426 — 4.16 (m, 2H), 2.99 — 2.86 (m, 2H), 1.31 (t, J= 7.1 Hz, 3H); *C NMR (75
MHz, CDCls) § 164.3, 152.7,143.2, 142.3, 136.0, 130.1, 129.8, 129.5, 129.2, 128.8, 128.5, 127.2, 125.8,
125.8,115.2,98.5, 60.2, 56.2, 34.1, 14.3.

(Z)-Ethyl 2-(5-benzyl-4-(4-bromophenyl)-2-phenyl-4 H-1,3,4-oxadiazin-6(5H)-ylidene)acetate
(3e)*; yellow oil, EtOAc/Hx = 1:10, '"H NMR (400 MHz, ) & 8.14 — 8.07 (m, 2H), 7.49 — 7.42 (m, 3H),
7.42—17.37 (m, 2H), 7.30 — 7.25 (m, 1H), 7.25 — 7.18 (m, 2H), 7.15 — 7.08 (m, 4H), 4.80 (s, 1H), 4.63
(dd, J=19.0, 5.3 Hz, 1H), 4.27 — 4.14 (m, 2H), 3.01 — 2.81 (m, 2H), 1.29 (t, ] = 7.1 Hz, 3H); "C NMR
(75 MHz, CDCl3) 6 164.3, 152.7, 143.6, 142.3, 135.9, 132.1, 130.1, 129.7, 129.4, 128.7, 128.5, 127.2,
125.8,115.6, 113.1, 98.5, 60.2, 56.1, 34.1, 14.3.

CO.Et

@]

/©/N‘N/)\Ph
O5N

2

Bn

(Z)-Ethyl 2-(5-benzyl-4-(4-nitrophenyl)-2-phenyl-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3f);
yellow oil, EtOAc/Hx = 1 : 10, "H NMR (400 MHz, CDCl3) § 8.06 — 7.96 (m, 4H), 7.49 (d, J= 7.0 Hz,
3H), 7.20 — 7.04 (m, 7H), 6.65 (dd, /= 8.2, 5.8 Hz, 1H), 5.73 (s, 1H), 4.22 —4.14 (m, 2H), 3.10 - 2.99
(m, 2H), 1.29 (t, J = 7.1 Hz, 3H); "C NMR (101 MHz, CDCl;) § 166.2, 158.3, 149.6, 144.2, 140.0,



135.2,130.9, 129.9, 129.1, 128.6, 128.5, 127.3, 125.8, 125.5, 112.3, 99.0, 60.6, 50.6, 35.2, 14.3; HRMS
(EI) m/z caled. For C26H23N30s [M]": 457.1638, found 457.1635.

(Z2)-Ethyl 2-(5-benzyl-2-phenyl-4-(m-tolyl)-4H-1,3,4-0xadiazin-6(5H)-ylidene)acetate (3g); yellow
solid, EtOAc/Hx = 1:10, mp 102-103 °C, '"H NMR (400 MHz, CDCl3) & 8.18 — 8.04 (m, 2H), 7.48 —
7.43 (m, 3H), 7.30 — 7.25 (m, 2H), 7.24 — 7.17 (m, 3H), 7.15 (s, 1H), 7.10 (s, 1H), 7.03 (dd, /=8.2,2.2
Hz, 1H), 6.82 — 6.76 (m, 1H), 4.75 (s, 1H), 4.67 (dd, J= 9.4, 4.8 Hz, 1H), 4.35 — 4.14 (m, 2H), 3.11 —
2.84 (m, 2H), 2.37 (s, 3H), 1.41 — 1.23 (m, 3H); *C NMR (75 MHz, CDCls) & 164.5, 153.0, 144.6,
141.8, 139.3, 136.4, 130.1, 129.9, 129.5, 129.2, 128.7, 128.5, 127.1, 125.7, 121.9, 115.0, 111.2, 98.2,
60.1, 56.3, 34.0, 21.9, 14.4; HRMS (EI) m/z caled. For C27Ha6N205 [M]™: 426.1943, found 426.1941.

(Z)-Ethyl 2-(5-benzyl-4-(3-bromophenyl)-2-phenyl-4 H-1,3,4-0xadiazin-6(5H)-ylidene)acetate
(3h); yellow oil, EtOAc/Hx = 1:10, '"H NMR (400 MHz, CDCl;) § 8.12 (d, J = 4.2 Hz, 2H), 7.47 (s,
3H), 7.43 (s, 1H), 7.28 (s, 2H), 7.23 (d, /= 7.4 Hz, 1H), 7.16 (d, /= 7.3 Hz, 3H), 7.10 — 7.04 (m, 2H),
4.83 (s, 1H), 4.68 —4.63 (m, 1H), 4.22 (d, J= 6.4 Hz, 2H), 3.01 —2.89 (m, 2H), 1.31 (t, J= 7.1 Hz, 3H);
C NMR (101 MHz, CDCls) § 164.3, 152.6, 145.7, 142.4, 135.8, 130.5, 130.2, 129.6, 129.5, 128.7,
128.5,127.3, 125.8, 123.5, 123.4, 117.1, 112.0, 98.6, 60.2, 55.9, 34.3, 14.3; HRMS (EI) m/z calcd. For
Ca6H23BrN>O3 [M]: 490.0892, found 490.0895.

COEt

B
" 0

C|:©/N\N/)\Ph
Cl

(Z)-Ethyl 2-(5-benzyl-4-(3,4-dichlorophenyl)-2-phenyl-4 H-1,3,4-0xadiazin-6(5H)-ylidene)acetate
(3i)*; yellow oil, EtOAc/Hx = 1:10, '"H NMR (400 MHz, CDCl;) § 8.14 —8.10 (m, 2H), 7.50 — 7.47 (m,
3H), 7.34 —7.27 (m, 4H), 7.23 (d, /= 6.9 Hz, 1H), 7.14 (d, J= 6.8 Hz, 2H), 6.97 (dd, J = 9.0, 2.6 Hz,
1H), 4.87 (s, 1H), 4.63 (dd, J= 8.3, 5.9 Hz, 1H), 4.24 — 4.18 (m, 2H), 2.95 (td, /= 16.4, 15.0, 7.1 Hz,
2H), 1.32 (d,J= 7.1 Hz, 3H); ®C NMR (101 MHz, CDCl5) § 164.2, 152.5, 144.1, 142.8, 135.7, 133.2,
130.6, 130.4, 129.5, 129.5, 128.8, 128.6, 127.4, 125.9, 123.6, 115.8, 113.0, 98.8, 60.3, 56.1, 34.5, 14.3.



Cl N‘N/)\

Cl
(2)-Ethyl 2-(5-benzyl-4-(3,5-dichlorophenyl)-2-phenyl-4 H-1,3,4-0xadiazin-6(5H)-ylidene)acetate
(3j)*; yellow oil, EtOAc/Hx = 1:10, "H NMR (400 MHz, CDCls) § 8.13 (s, 2H), 7.49 (s, 3H), 7.29 (d, J
=7.0 Hz, 2H), 7.23 (d, /= 6.6 Hz, 1H), 7.15 (d, J=7.0 Hz, 2H), 7.03 (s, 2H), 6.87 (s, 1H), 4.90 (s, 1H),
4.64 — 4.59 (m, 1H), 4.25 — 4.19 (m, 2H), 2.95 (dd, J = 18.2, 7.1 Hz, 2H), 1.32 (t,J = 7.1 Hz, 3H); “C
NMR (101 MHz, CDCl3) 6 164.2, 152.4, 146.1, 135.6, 135.4, 130.5, 129.5, 129.3, 128.8, 128.8, 128.6,
127.4,126.0, 120.2, 112.0, 98.9, 60.3, 55.8, 34.7, 14.3.

(2)-Ethyl  2-(5-benzyl-2-(4-methoxyphenyl)-4-phenyl-4H-1,3,4-0xadiazin-6(SH)-ylidene)acetate
(3m)*; yellow solid, EtOAc/Hx = 1:10, "H NMR (400 MHz, CDCl5) § 8.11 —8.01 (m, 2H), 7.34 (dd, J
= 8.8, 7.1 Hz, 2H), 7.30 — 7.25 (m, 4H), 7.23 — 7.15 (m, 3H), 7.01 — 6.91 (m, 3H), 4.73 (s, 1H), 4.67
(dd, J =9.6, 4.8 Hz, 1H), 4.24 — 4.14 (m, 2H), 3.87 (s, 3H), 3.04 — 2.83 (m, 2H), 1.29 (t, ] = 7.2 Hz,
3H); "CNMR (101 MHz, CDCl5) § 153.1, 144.6, 142.2, 140.2, 136.3, 129.5, 129.4, 129.2,128.7, 127.2,
127.1,125.7, 120.8, 118.2, 114.0, 98.2, 60.1, 56.2, 33.8, 21.6, 14.4.

CO,Et

Bn o

Ph/N‘N/)\©\
M

(2)-Ethyl 2-(5-benzyl-4-phenyl-2-(p-tolyl)-4 H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3n)*; yellow
oil, EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCl3) § 8.05 — 7.99 (m, 2H), 7.34 (dd, J = 8.8, 7.0 Hz,
2H), 7.30 - 7.19 (m, 7H), 7.15 (dd, J = 8.0, 1.6 Hz, 2H), 6.99 — 6.91 (m, 1H), 4.73 (s, 1H), 4.67 (dd, J
=9.4,4.9 Hz, 1H), 4.24 — 4.13 (m, 2H), 3.03 — 2.82 (m, 2H), 2.41 (s, 3H), 1.29 (t, J= 7.1 Hz, 3H); °C
NMR (75 MHz, CDCls) 6 164.5, 153.1, 144.6, 142.2, 140.1, 136.3, 129.5, 129.3, 129.2, 128.7, 127.2,
127.1, 125.7, 120.8, 114.0, 98.2, 60.1, 56.2, 33.9, 21.5, 14.3.

e



(Z)-Ethyl 2-(5-benzyl-2-(4-chlorophenyl)-4-phenyl-4 H-1,3,4-0xadiazin-6(5H)-ylidene)acetate
(30)*; yellow solid, EtOAc/Hx = 1:10, "H NMR (300 MHz, CDCl3) & 8.14 — 8.02 (m, 2H), 7.49 — 7.28
(m, 8H), 7.26 — 7.17 (m, 3H), 7.01 (t, J=7.2 Hz, 1H), 4.82 (s, 1H), 4.74 (dd, J=9.3, 4.8 Hz, 1H), 4.27
—4.18 (m, 2H), 3.01 — 2.85 (m, 2H), 1.34 (d, J = 7.1 Hz, 3H); °C NMR (75 MHz, CDCls) § 164.4,
152.8, 144.3, 141.1, 136.1, 135.9, 129.5, 129.4, 128.7, 128.7, 128.6, 127.2, 127.0, 121.2, 114.1, 98.5,
60.2, 56.1, 34.2, 14.3.

(Z)-Ethyl 2-(5-benzyl-2-(4-bromophenyl)-4-phenyl-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3p)
*; yellow solid, EtOAc/Hx = 1:10, "H NMR (300 MHz, CDCl3) § 7.99 — 7.91 (m, 2H), 7.60 — 7.54 (m,

2H), 7.35 (td, J= 7.2, 2.0 Hz, 2H), 7.30 — 7.20 (m, 5H), 7.17 - 7.12 (m, 2H), 6.97 (t, /= 7.2 Hz, 1H),

4.78 (s, 1H), 4.70 (dd, J = 9.3, 4.8 Hz, 1H), 4.22 — 4.16 (m, 2H), 3.02 — 2.84 (m, 2H), 1.29 (t,J=17.1

Hz, 3H); C NMR (75 MHz, CDCl) § 164.3, 152.7, 144.3, 141.1, 136.1, 131.7, 129.5, 129.4, 129.0,

128.7,127.2,127.2,124.2, 121.1, 114.1, 98.6, 60.2, 56.1, 34.2, 14.3.

(Z)-Ethyl 2-(5-benzyl-2-(4-nitrophenyl)-4-phenyl-4H-1,3,4-0xadiazin-6(5H)-ylidene)acetate (3q);
orange solid, EtOAc/Hx =1 : 10, mp 75-76 °C, 'H NMR (400 MHz, CDCl;) & 8.31 — 8.19 (m, 4H), 7.43
—7.34 (m, 2H), 7.34 — 7.24 (m, 4H), 7.23 —7.13 (m, 3H), 7.03 (t, /= 7.2 Hz, 1H), 4.88 (s, 1H), 4.77
(dd, J=9.1, 4.7 Hz, 1H), 4.27 — 4.17 (m, 2H), 3.07 — 2.89 (m, 2H), 1.31 (t, J = 7.1 Hz, 3H); °C NMR
(101 MHz, CDCL) 6 164.2, 152.1, 148.2, 143.8, 139.7, 135.9, 135.7, 129.5, 129.5, 128.7, 127.3, 126.1,
123.8,121.8,114.2,99.0, 60.3, 56.0, 34.7, 14.3; HRMS (EI) m/z caled. For C26Ha3N30s [M]": 457.1638,
found 457.1639.

(Z2)-Ethyl 2-(5-benzyl-4-phenyl-2-(m-tolyl)-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3r); yellow
oil, EtOAc/Hx = 1:10, "H NMR (300 MHz, CDCl;) § 7.94 (d, J = 7.5 Hz, 2H), 7.39 — 7.32 (m, 3H),
7.31-7.20 (m, 6H), 7.20 — 7.14 (m, 2H), 7.00 — 6.91 (m, 1H), 4.74 (s, 1H), 4.68 (dd, J = 9.5, 4.9 Hz,
1H), 4.20 (dd, J=17.1, 5.6 Hz, 2H), 3.01 — 2.84 (m, 2H), 2.45 (s, 3H), 1.31 (t, /= 7.1 Hz, 3H); "C NMR



(75 MHz, CDCl3) 6 164.6, 153.0, 144.6, 142.2, 138.2, 136.4, 130.9, 130.0, 129.5, 129.4, 128.8, 128.5,
127.2, 126.2, 123.1, 121.0, 114.2, 98.4, 60.2, 56.3, 33.9, 21.6, 14.4; HRMS (EI) m/z caled. For
C27H26N203 [M]": 426.1943, found 426.1939.

(Z)-Ethyl 2-(5-benzyl-2-(3-chlorophenyl)-4-phenyl-4H-1,3,4-oxadiazin-6(5 H)-ylidene)acetate (3s);
yellow oil, EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCl3) § 8.07 (q, J= 1.3 Hz, 1H), 7.99 (dd, J=5.5,
1.8 Hz, 1H), 7.42 — 7.33 (m, 4H), 7.32 - 7.21 (m, 5H), 7.18 — 7.13 (m, 2H), 6.99 (d, /= 7.2 Hz, 1H),
4.78 (s, 1H), 4.71 (dd, J=9.3, 4.8 Hz, 1H), 4.21 (dd, J= 7.1, 5.0 Hz, 2H), 3.02 — 2.84 (m, 2H), 1.32 (t,
J=17.1 Hz, 3H); "C NMR (75 MHz, CDCl;) § 164.4, 152.4, 144.2, 140.6, 136.1, 134.6, 131.8, 129.8,
129.8, 129.5, 129.4, 128.7, 127.2, 125.6, 123.8, 121.3, 114.1, 98.8, 60.3, 56.2, 34.1, 14.4; HRMS (EI)
m/z caled. For Ca6HasCIN,O3 [M]': 446.1397, found 446.1400.

(Z)-Ethyl 2-(5-benzyl-2-(naphthalen-2-yl)-4-phenyl-4 H-1,3,4-oxadiazin-6(5H)-ylidene)acetate
(3t); yellow solid, EtOAc/Hx = 1:10, mp 66-67 °C, 'H NMR (400 MHz, CDCL) § 8.61 (s, 1H), 8.25
(d, J=8.6 Hz, 1H), 8.05—7.98 (m, 1H), 7.96 — 7.85 (m, 2H), 7.63 — 7.52 (m, 2H), 7.46 — 7.18 (m, 9H),
7.02 (t, J = 6.8 Hz, 1H), 4.82 (s, 1H), 4.76 (dd, /= 9.3, 4.6 Hz, 1H), 4.28 (dd, J=12.4, 6.9 Hz, 2H),
3.07 —2.94 (m, 2H), 1.39 (t,J = 7.1 Hz, 3H); >C NMR (75 MHz, CDCl3) § 164.6, 152.9, 144.5, 142.1,
136.3,134.1, 133.1, 129.5, 129.4, 128.8, 128.7, 128.2,127.8, 127.4,127.2, 126.9, 126.5, 125.4, 123.0,
121.1, 114.1, 98.5, 60.2, 56.3, 34.1, 14.5; HRMS (EI) calcd, for C30H26N,O3 [M]": 462.1943, found:
462.1947.

(2)-Ethyl 2-(5-benzyl-2-methyl-4-phenyl-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3u)’; yellow
oil, EtOAc/Hx = 1:4, '"H NMR (300 MHz, CDCl;) § 7.36 — 7.27 (m, 5H), 7.19 — 7.15 (m, 4H), 7.01 —
6.88 (m, 1H), 4.69 (s, 1H), 4.57 (dd, J = 8.9, 5.0 Hz, 1H), 4.20 — 4.12 (m, 2H), 2.95 — 2.83 (m, 2H),
2.27 (s, 3H), 1.28 (d, J= 7.1 Hz, 3H); °C NMR (75 MHz, CDCl3) § 164.3, 153.6, 144.7, 143.3, 136.4,
129.5,129.3, 128.7, 127.0, 120.6, 113.8, 97.7, 60.0, 56.0, 33.4, 17.9, 14.2.
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(Z2)-Ethyl  2-(5-benzyl-2-cyclohexyl-4-phenyl-4H-1,3,4-0xadiazin-6(SH)-ylidene)acetate  (3v);
yellow oil, EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCl3) § 7.33 — 7.26 (m, 3H), 7.26 — 7.21 (m, 2H),
7.19 —7.11 (m, 4H), 6.91 (d, J= 7.2 Hz, 1H), 4.61 (s, 1H), 4.54 (dd, /= 9.3, 5.0 Hz, 1H), 4.25 - 4.11
(m, 2H), 2.90 — 2.74 (m, 2H), 2.60 — 2.44 (m, 1H), 2.14 — 2.05 (m, 2H), 1.85 (d, J=10.6 Hz, 2H), 1.67
(dd, J=27.1, 13.4 Hz, 3H), 1.41 — 1.29 (m, 3H), 1.28 — 1.24 (m, 3H); *C NMR (75 MHz, CDCl;) §
164.4,153.8, 149.1, 144.9, 136.4, 129.5, 129.3, 128.6, 127.0, 120.4, 113.9, 97.6, 59.9, 56.1, 40.7, 32.8,
29.7,25.9, 25.7, 14.3; HRMS (EI) m/z caled. For Co6H30N,O3 [M]": 418.2256, found 418.2254.

COzEt

ot m
(Z2)-Ethyl  2-(5-benzyl-2-(4-bromophenyl)-4-(m-tolyl)-4 H-1,3,4-0xadiazin-6(5H)-ylidene)acetate
(3w); yellow solid, EtOAc/Hx = 1:10, mp 95-96 °C, 'H NMR (400 MHz, CDCl;) & 8.06 — 7.89 (m,
2H), 7.64 — 7.52 (m, 2H), 7.29 (d, J = 7.9 Hz, 2H), 7.23 (d, J= 7.8 Hz, 2H), 7.16 (d, J= 7.3 Hz, 2H),
7.09 (s, 1H), 7.04 (d, J= 8.3 Hz, 1H), 6.80 (d, J= 7.4 Hz, 1H), 4.78 (s, 1H), 4.69 (dd, J=9.5, 4.7 Hz,
1H), 4.31 —4.11 (m, 2H), 3.01 — 2.85 (m, 2H), 2.39 (s, 3H), 1.29 (dd, J = 7.9, 6.3 Hz, 3H); °C NMR
(75 MHz, CDCl3) 6 164.4, 152.8, 144.3, 141.0, 139.3, 136.2, 131.6, 129.5, 129.2, 129.0, 128.8, 128.7,
127.2, 124.2, 122.1, 115.0, 111.2, 98.4, 60.1, 56.2, 34.2, 21.9, 14.3; HRMS (EI) m/z calcd. For
Co7HosBrN>O3 [M]': 504.1049, found 504.1050.

CO,EL
|
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N. =
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(Z)-Ethyl 2-(5-benzyl-4-(4-bromophenyl)-2-(4-methoxyphenyl)-4H-1,3,4-oxadiazin-6(SH)-
ylidene)acetate (3x)*; yellow oil, EtOAc/Hx = 1:10, "H NMR (400 MHz, CDCl;) § 8.05 (d, J= 8.8 Hz,
2H), 7.40 (d, J= 8.9 Hz, 2H), 7.24 (dd, J=15.7, 6.2 Hz, 3H), 7.12 (dd, J = 18.6, 7.7 Hz, 4H), 6.98 (d,
J=8.8 Hz, 2H), 4.78 (s, 1H), 4.61 (d, /= 3.5 Hz, 1H), 4.25 — 4.13 (m, 2H), 3.87 (s, 3H), 2.90 (dt, J =
22.5,11.3 Hz, 2H), 1.30 (t, J= 7.1 Hz, 3H); "C NMR (101 MHz, CDCl;) § 164.4, 161.4, 153.1, 143.9,
142.6,136.1, 132.1, 129.5, 128.8, 127.5, 127.3, 122.4, 115.6, 114.0, 112.9, 98.4, 60.2, 56.2, 55.5, 34.2,
14.4.



(Z)-Ethyl 2-(5-methyl-2,4-diphenyl-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3y)*; yellow oil,
EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCl;) & 8.12 — 8.09 (m, 2H), 7.48 — 7.40 (m, 3H), 7.39 — 7.25
(m, 4H), 7.00 — 6.93 (m, 1H), 4.71 (q, J= 6.7 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 1.38 — 1.29 (m, 6H);
BCNMR (75 MHz, CDCl3) § 164.8, 156.4, 144.6, 141.3, 130.0, 129.8, 129.3, 128.4, 125.6, 121.0, 114.3,
96.1, 60.1, 49.1, 14.4, 13.3.

(Z)-Ethyl 2-(5-ethyl-2,4-diphenyl-4H-1,3,4-0xadiazin-6(5H)-ylidene)acetate (3z)"; yellow oil,
EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCl;) & 8.18 — 8.10 (m, 2H), 7.50 — 7.44 (m, 3H), 7.42 — 7.35
(m, 2H), 7.33 — 7.28 (m, 2H), 7.04 — 6.94 (m, 1H), 5.23 (s, 1H), 4.48 (s, 1H), 4.31 (dd, J=7.1, 1.4 Hz,
2H), 1.83 — 1.71 (m, 2H), 1.40 (t, J= 7.1 Hz, 3H), 1.04 (t, J= 7.5 Hz, 3H); °*C NMR (75 MHz, CDCl;)
5164.7,153.9,144.7,141.5, 130.1, 129.8, 129.4, 128.5, 125.6, 120.8, 114.0, 97.8, 60.3, 55.5, 20.5, 14.4,
10.8.

Me-_Me _CO,Et

(Z)-Ethyl 2-(5-isobutyl-2,4-diphenyl-4H-1,3,4-0xadiazin-6(5H)-ylidene)acetate (3aa); yellow oil,
EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCl;) & 8.14 — 8.05 (m, 2H), 7.47 — 7.39 (m, 3H), 7.37 - 7.31
(m, 2H), 7.29 —7.23 (m, 2H), 6.95 (tt, /= 7.2, 1.2 Hz, 1H), 5.20 (s, 1H), 4.61 (dd, /= 10.9, 3.9 Hz, 1H),
4.30-4.22 (m, 2H), 1.74 - 1.62 (m, 2H), 1.35 (t, /= 7.1 Hz, 4H), 1.04 (d, /= 6.4 Hz, 3H), 0.90 (d, J
= 6.5 Hz, 3H); °C NMR (75 MHz, CDCl;) § 164.7, 154.0, 144.6, 141.4, 130.0, 129.8, 129.3, 128.4,
125.6,120.8, 113.8,97.5,60.2,52.2,35.1, 24.7, 23.5, 21.4, 14.4; HRMS (EI) m/z calcd. For C23H26N>O;
[M]": 378.1943, found 378.1945.

CO4Et
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(Z2)-Ethyl 2-(2,4,5-triphenyl-4 H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3ab); yellow oil, EtOAc/Hx
= 1:10, "H NMR (300 MHz, CDCls) & 8.10 — 8.01 (m, 2H), 7.42 — 7.37 (m, 3H), 7.34 — 7.22 (m, 9H),
7.00 — 6.89 (m, 1H), 5.71 (s, 1H), 5.52 (s, 1H), 4.26 (q, J = 7.1 Hz, 2H), 1.35 (t, J = 7.2 Hz, 3H); °C
NMR (126 MHz, CDCl3) 6 164.7, 153.9, 144.9, 141.5, 134.6, 130.0, 129.8, 129.3, 129.1, 128.5, 128.4,



126.8, 125.6, 121.0, 113.9, 98.2, 60.4, 57.0, 14.4; HRMS (EI) m/z caled. For C,sH,N,O5 [M]™:
398.1630, found 398.1634.

(2)-Benzyl 2-(5-benzyl-2,4-diphenyl-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate (3ac); yellow oil,
EtOAc/Hx =1:10, '"H NMR (300 MHz, CDCl3) § 8.04 —7.98 (m, 2H), 7.44 —7.31 (m, 10H), 7.29 — 7.19
(m, 5H), 7.18 = 7.13 (m, 2H), 6.96 (tt, /= 7.1, 1.3 Hz, 1H), 5.23 — 5.11 (m, 2H), 4.80 (s, 1H), 4.70 (dd,
J=9.5, 4.9 Hz, 1H), 3.03 — 2.81 (m, 2H); ?C NMR (75 MHz, CDCl;) § 164.2, 153.4, 144.5, 141.9,
136.2, 136.0, 129.8, 129.5, 129.4, 128.7, 128.6, 128.4, 128.3, 128.2, 127.1, 125.7, 121.0, 114.1, 98.0,
66.1, 56.2, 33.9.; HRMS (EI) m/z calcd. For C31H2sN203 [M]": 474.1943, found 474.1944.

(Z2)-Methyl 2-(5-ethyl-2,4-diphenyl-4H-1,3,4-oxadiazin-6(SH)-ylidene)acetate (3ad); yellow oil,
EtOAc/Hx = 1:10, '"H NMR (300 MHz, CDCls) § 8.10 — 7.99 (m, 2H), 7.47 — 7.23 (m, 7H), 6.94 (tt, J
=7.0, 1.3 Hz, 1H), 5.20 (s, 1H), 4.43 (dd, J= 8.0, 6.6 Hz, 1H), 3.79 (s, 3H), 1.83 — 1.65 (m, 2H), 0.99
(t, J = 7.5 Hz, 3H); 8 "C NMR (75 MHz, CDCl;) § 165.0, 154.1, 144.7, 141.4, 130.0, 129.7, 129.3,
128.4, 125.6, 120.7, 113.9, 97.2, 55.4, 51.4, 20.4, 10.7; HRMS (EI) m/z calcd. For C20H20N203 [M]":
336.1474, found 336.1471.

6. Scale-up process for one-pot synthesis of 3a

One 250 mL round-bottle flask (Flask A), which was equipped with a magnetic stir bar and charged
with N'-phenylbenzohydrazide (1a) (5.0 mmol, 1.1 g) and NaNO; (0.5 mmol, 10 mol %), and backfilled
with oxygen (this process was repeated three times). After toluene (15.0 mL), HNO; (1.0 mmol, 20
mol %), and additional toluene (5.0 mL) were added in sequence, the reaction mixture was stirred for
4h. The other 250 mL round-bottle flask (Flask B), which was equipped with a magnetic stir bar, was
evacuated and backfilled with nitrogen (this process was repeated three times). Benzyl allenoate (2a)
(6.0 mmol, 1.2 eq, 1.2 g) in toluene (5.0 mL) was added to Flask B. Then, the reaction mixture in Flask
A was added to Flask B using a syringe. By using toluene (3.0 mL), Flask A was washed, and the
solution was transferred to Flask B. After the combined mixture in Flask B was stirred at room
temperature for 0.5 hy DMAP (1.5 mmol, 30 mol %) in toluene (7.0 mL) was added. After 48 h, the
reaction mixture in Flask B was diluted by adding CH»Cl, and washed with a saturated aqueous solution

of NaCOs. Two layers were separated, and the aqueous layer was extracted with CH>Clo. The combined



organic layer was dried over MgSOs, filtered, and concentrated on a rotary evaporator. The residue was

purified by column chromatography to give 1,3,4-oxadiazines 3a.
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8. 'H and "*C NMR spectra
Ethyl 6-methylhepta-2,3-dienoate (for 3aa)
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Methyl hexa-2,3-dienoate (for 3ad)
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-6(SH)-ylidene)acetate (3a)

iazin

(Z)-Ethyl 2-(5-benzyl-2,4-diphenyl-4H-1,3,4-0xad

Szl
22z
621

13 FM.
987
68'Z
06'Z
4354
967
16T
66'C
00'E
ok
zhy
rhy
Sl
9l
JAN:
611
'
ZT Y
ZT Y
197
89t
69t
[N
SLt
76'91
769
69
96'9
169
86'9
Ghd
LVd
LVd
B4
e |
1z
7T 1
£7'4
A
5T'4
924
124
124
8 L
6241
£€'L]
SE'L]

N e

mv.&
£Le

=662

et

10 05 00 -0

15

20

25

1 (ppm)

£l —

BEE—

e5—
Log—

£86—

brlE—
oLzh

L'GZ
_...R.N_./
58z
L4821
ezl
S'6Z4
6621
00El
£'9€1
m._..v_.\\‘
Sl
62561 —

ol —

20

190

200

f1 (ppm)



6(5H)-ylidene)acetate (3b)

iazin-

(Z2)-Ethyl 2-(5-benzyl-4-(4-methoxyphenyl)-2-phenyl-4H-1,3,4-0xad
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-6(SH)-ylidene)acetate (3c)

iazin

(Z)-Ethyl 2-(5-benzyl-2-phenyl-4-(p-tolyl)-4 H-1,3,4-oxad
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-6(SH)-ylidene)acetate (3d)
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-6(SH)-ylidene)acetate (3e)
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6(SH)-ylidene)acetate (3g)

iazin-

(Z)-Ethyl 2-(5-benzyl-2-phenyl-4-(m-tolyl)-4H-1,3,4-0xad
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-6(SH)-ylidene)acetate (3h)
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-6(SH)-ylidene)acetate (3i)
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-6(SH)-ylidene)acetate (3j)

iazin

(Z)-Ethyl 2-(5-benzyl-4-(3,5-dichlorophenyl)-2-phenyl-4 H-1,3,4-oxad
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6(5H)-ylidene)acetate (3m)

iazin-

(Z2)-Ethyl 2-(5-benzyl-2-(4-methoxyphenyl)-4-phenyl-4H-1,3,4-0xad
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-6(SH)-ylidene)acetate (3n)

iazin

(Z)-Ethyl 2-(5-benzyl-4-phenyl-2-(p-tolyl)-4H-1,3,4-0xad
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-6(SH)-ylidene)acetate (30)

iazin

(Z)-Ethyl 2-(5-benzyl-2-(4-chlorophenyl)-4-phenyl-4 H-1,3,4-oxadi
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-6(SH)-ylidene)acetate (3p)

iazin

(Z)-Ethyl 2-(5-benzyl-2-(4-bromophenyl)-4-phenyl-4H-1,3,4-oxad
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-6(5H)-ylidene)acetate (3q)
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6(SH)-ylidene)acetate (3r)

iazin-

(Z)-Ethyl 2-(5-benzyl-4-phenyl-2-(m-tolyl)-4H-1,3,4-oxad
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-6(SH)-ylidene)acetate (3s)

iazin

(Z)-Ethyl 2-(5-benzyl-2-(3-chlorophenyl)-4-phenyl-4 H-1,3,4-oxad
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-6(SH)-ylidene)acetate (3t)
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LEL
mm._‘W
W

v6'z
62
00'e
20e
£0°E
90°s
i0E
sz
i
8T
ey
e
9l
il
8L

e’
0027

201
€021
12
€z
971
6711
e
£e's ]
Ge'L
i1
6e'L
WL
ev'L
G52

mm.@.
51

662
682
1oL
€6'L
00's
208
€08
£z
978"
1og)

[ e ey

=

B

=r0e

ez

e

10l
uﬂoo.,.

.;.Nm 3
mﬁmm.w

502
20l
a0l

=901

1.0

15

25

30

35

45

55

6.0

8.0

5

3.0

160

105

1 (opm)

Sl —

£96—
09—

586
R
iz
8224

AR
582t
6921 |
Vizh
cLeh ﬁ
gieh
zeeh
Leeh
gezl
vezh
5624~
VEEL—
Vel

et/
b2k —
R

6261 —

Srel—

1 (opm}



(Z)-Ethyl 2-(5-benzyl-2-methyl-4-phenyl-4H-1,3,4-oxadiazin-6(5SH)-ylidene)acetate (3u)

STl
nN,..M/.‘.
62}

Lee— e

8
amww —
162

Zhp

ELy

Sk

SLp

iy

iy

L'y —_
0z’

S5 b

15k i
85
0ok
80

269
691
7691
#6911
L6'0
§1'L
ShL

9g'L

=l0€E

ooe

Feoz

a0z

oL
5660

koo
»I0F
£b0S

1 (ppm)

Ebl—
BLl—

>

095—
0o9—

LlE—

GEH—
90zl —

0Lzl
L8Zh-

£'6Z)
mmw,.N
§9el—

£EPl~
Lbpl"

L'E5L—

£pal—

1 (ppm)



6(5H)-ylidene)acetate (3v)

iazin-

(Z)-Ethyl 2-(5-benzyl-2-cyclohexyl-4-phenyl-4H-1,3,4-oxad
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-6(SH)-ylidene)acetate (3w)

iazin

(Z)-Ethyl 2-(5-benzyl-2-(4-bromophenyl)-4-(m-tolyl)-4H-1,3,4-oxad
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(Z)-Ethyl 2-(5-benzyl-4-(4-bromophenyl)-2-(4-methoxyphenyl)-4H-1,3,4-oxadiazin-6(5H)-ylidene)acetate
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-6(SH)-ylidene)acetate (3y)
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(Z)-Ethyl 2-(5-ethyl-2,4-diphenyl-4H-1,3,4-0xadiazin-6(SH)-ylidene)acetate (3z)
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6(5H)-ylidene)acetate (3aa)

iazin-

(Z)-Ethyl 2-(5-isobutyl-2,4-diphenyl-4H-1,3,4-oxad
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-6(SH)-ylidene)acetate (3ab)

iazin

(Z2)-Ethyl 2-(2,4,5-triphenyl-4H-1,3,4-0xad
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-6(SH)-ylidene)acetate (3ac)

iazin

(Z)-Benzyl 2-(5-benzyl-2,4-diphenyl-4H-1,3,4-0xad
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6(SH)-ylidene)acetate (3ad)

iazin-

(Z)-Methyl 2-(5-ethyl-2,4-diphenyl-4H-1,3,4-oxad
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