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Plausible mechanism for the formation of (Z)-3-(2-oxo-2-phenylethylidene)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-2-one (11a)

A plausible mechanism for the formation of the desired 2-oxo-benzo[ 1,4]oxazine 11a, which was formed
by the reaction between 9a and 10a under the optimized conditions involves intermolecular condensation
followed by an intramolecular condensation and we obtained (Z)-isomer (cis) as the only product. We
speculate that the probable reason could be the existence of H-bonding between proton on ring B

nitrogen atom and oxygen of a, B-unsaturated carbonyl group which stabilizes the Z-isomer as the only

product 11a.
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Figure 1. Possible pathway for the formation of 2-oxo-benzo[1, 4] oxazine 11a.




Characterization spectra (IH and C NMR) of (Z)-3-(2-oxo0-2-phenylethylidene)-3,4-dihydro-
2H-benzo[b] [1,4]oxazin-2-one 1la-n, (Z)-3-(2-oxo-2-phenylethylidene)-3,4-dihydroquinoxalin-
2(1H)-one 14 a-h and Cephalandole A 16:
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Figure 1. '"H NMR Spectra of Compound 11a.
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Figure 2. >C NMR Spectra of Compound 11a.
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Figure 3. "H NMR Spectra of Compound 11b.
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Figure 4. '"H NMR Spectra of Compound 11b.
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Figure 6. °C NMR Spectra of Compound 11c.
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Figure 11. "H NMR Spectra of Compound 11f.
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Figure 13. 'H NMR Spectra of Compound 11g.
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Figure 14. ’C NMR Spectra of Compound 11g.



°r° " JEOL
Solutions for Innovation
| X
Y HsC H —-—- PROCESSING PARAMETERS —---
1 > de_balance
= sexp : 0.2(Hz]
o = o trapezoid : O[%] : O[%] : 80[%] : 100[3]
:'. zerofill : 1
< t : 1
3 g 11h CH einmghase
4 i 3 PPO
| Filename = SAN-SNV-106_Proton_ft-1-
Author = datum
Experiment = proton.jxp
Sample_1d = SAN-SNV-106
Solvent = CHLOROFORM-D
1 Creation_Time = 25-JUN-2015 1
o Revision Time = 19-SEP-2015 1
a Current_Time = 19-SEP-2015 1
| c * = single pulse
e Data_Format 1D COMPLEX
1 | ] Dim_Size = 13107
| Dim Title = Proton
3 Dim Units = [ppm]
‘ - Dimensions =X
| | site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.389766[T] (400(Miiz])
X_Acq Duration = 2.18365952[s]
4 = 1H
= = 399.78219838 [MHz]
- = 5(ppm]
4 = 16384
=1
= 0.45794685[Hz]
= 7.5030012 [kHz]
= 6.00240096 [kHz]
= Proton
] = 399.78219838 [MHz]
5 [ppm)
= Proton
4 399.78219838 [Miz]
8 5(ppm]
E = FALSE
S 1| 16
€ | J Total Scans =16
2o I o :
R e e T e EEpmaee, P S T e e | Relaxation Delay = 2(s)
Recvr_Gain =46
100 9.0 40 30 20 1.0 0 |[r==et =i O
X_90_Width = 9.9[us)
/\ X Acq_Time = 2.18365952(s]
\ X_Angle = 45[deg)
© ® X_Ata 0.6(dB]
3 = X_Pulse = 4.95([us]
o Irr_Mode = Off
Tri_Mode = oe
V o« mavto nare Millian « Deatan Dante Presat = FALSE
. 1
Figure 15. H NMR Spectra of Compound 11h.
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Figure 16. °C NMR Spectra of Compound 11h.
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Figure 17. H NMR Spectra of Compound 11i.
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Figure 18. °C NMR Spectra of Compound 11i.
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Figure 19. "H NMR Spectra of Compound 11j.
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Figure 20. C NMR Spectra of Compound 11j.
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Figure 22. *C NMR Spectra of Compound 11Kk.
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Figure 23. '"H NMR Spectra of Compound 111.

1 (0] O Seknon Mrimihoion
o]
3-‘ -==- PROCESSING PARMSITERS ----
B ance( O
] 02N N™X sexp( 2.0(Ha), 0.0(s) )
H txapescad( O + OLN1, 80181, 300(%) )
1 11| wexofill( 1 )
4 o €fe( 1, TRON, TRUN )
] machindghase
B biad
phase( 0.0138), 0, 74.003145(%) )
1 phase( 0.0, -90, 74.00145(%) )
=1 3
2]
oy
= SMi--zave 115 Carbon-1-)
] o datem
] = carbea_iup
4 = SAN--smv- 115
4 = DISO-DE
= 1-SEP-2015 00:19:20
1 = T-MAR-2016 23:39:30
P = 7-MAR-2016 23:42:20
. = single pulse decoupled of
<1 Dats Format = COMPLEX
-1 B4 = 26214
o~y Dim Title = Caxbonl)
i im Units = (pypm)
Dimenzicns -X
1 Site - NR4-BCSA00
4 Spectrcmeter = DELTA2 Bm®
R Pield S = 9.389766(T) (400(e])
X_Aoq_Duration = 1.04333012(s)
1 X Domain =13
1 X3 = 100.52530333(M0s)
4 X Offzat = 100 [ppal
=] Xpoiats e
=2 X Prezcans -4
3 X Resolution = 0.95846665 (Na]
4 X = 31.40703518 (kits]
4 x4 , Clipped = 25.12562014 (kis]
Ivx_Domaan =
1 Ixx_Preq = 395.70219838 (2]
1 Irr Offzet = S(pga)
% o Fped - PALSE
& J - 3200
‘S’ ] Total Scans = 3200
4 1 Relaxation Delay = 1.41s]
2o Recv_Gain =30
= Temp_Cet = 21.814C)
= ey 4 X_90_Widen - 8.25(us)
"000!9001800170016001500140013001’0011001000 900 80.0 70.0 60.0 soo 400 300 200 100 O™ ratad
I X Ata = 4.0(aB]
| AN SN A, | fee | simeq
Irx_Ats_Dec 21.634(dD)
- > W O 0 - o4 e 90 %0 0 o Ixx_Ats Noe 21.8141am)
3 g 8RS53528838 ¢ E852888 & N aar
2 ¢ ggagagg=Ecd I gsgesaas & ey o
X : parts per Million - Catbcnﬂ TTTTT T Iaitial Wait (s}

Figure 24. °C NMR Spectra of Compound 111.
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Figure 25. "H NMR Spectra of Compound 11m.
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Figure 26. °C NMR Spectra of Compound 11m.
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Figure 28. °C NMR Spectra of Compound 11n.
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Figure 29. 'H NMR Spectra of Compound 14a.
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Figure 30. °C NMR Spectra of Compound 14a.
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Figure 31. "H NMR Spectra of Compound 14b.

B N._O JeEOL
Filename = SAN-SNV-CH3 Carbon ft-1-4.
N X Anthoz datam - -
= Experiment carben. jxp
= H Somple_Id SAN-SHV-CH3
e Solvent CELOROTOR-D
14b Creation Time 3-SEP-2016 1%:18:30
o Revizion Time 11-NOV-2016 12:07:13
Curzent Time = 11-NOV-2016 12:08:32
Comment zingle pulze decoupled gat
< CH3 Data Format 1D CoELEX
=7 Dim Sise 26214
Dim Title Carbonl3
Dim Units ]
Dimenszions X
Site TRI-ECS400
Spectrometer DELTAZ BMR
=1 Field Strength 5.389766[T] (400[MEs])
= Duration 1.04333312[s]
1D 13C
X Freq 10052530333 [MHz]
X Offzer 100[pp=]
X Points 32768
X Prescans 4
< X Resolution 095846665 [Es]
= X Sweep 31.40703518 [k¥=]
- X _Sweep Clipped = 25 12562614[kHz]
ITr_ D i Proton
Irr Freg 39976219836 [1Hz]
Irr Offzet 5 [ppm]
CLi; FALSE
Scanz 3200
2 Total Scens 3200
o Relaxation Delsy = 1.5[=]
Re Gain’
Tet 19.3[4C]
X 90 Wideh #.75[us]
X Acg_Time 1.04333312[=]
= ¥ Angle 30[deg]
=1 “hen 4[dB]
=2 A Fulse 291666667 [us]
- Trr_Atn _Dec 21 814 [dB)
Z Irr_Atn Hos 21.814 [dB]
= Izr WoiTe WALTE
g Irr Pwidth ©.115 [=s]
] Decoupling TRIE
E Initial Wait 1ts]
£o foe TRIE
= Noe_Time 1.5[s1
T T T T T T T T T T T T T T T T T T T T T77| Repatition Time = 2. 54333312[=]
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 900 80.0 70.0 60.0 500 400 300 200 100 © -
| / |
/
v eI =3 — D = e -
v S Hommoanos — E m=o Il
= = LEeaaaReRa =R R - = L]
g 7 IFIEFARSIAEZ 5 ERE& =
X - parts per Million : Carbon13

You created this PDF from an application that is not licensed to print to novaPDF printer (http://'www._novapdf.com)

Figure 32. *C NMR Spectra of Compound 14b.
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Figure 33. "H NMR Spectra of Compound 14c.
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Figure 34. °C NMR Spectra of Compound 14c.

19




4.0

] Filename SAN-SHV-256 Protom ££-3-2.
| Author datam

Experiment proton. jxp
1 Sample Id SMN-SHV-256

DA50-D6
22-SEP-2016 12:47:40

pz4
7B
LE ]
]
b
i

H Revizion Time 6-DEC-2016 17:19:23
i) Current_Time 6-DEC-2016 17:19:34
b 14d O Comment = single pulze

1 Data Fommat = 1D COMFLEX

q Dim Size = 13107

4 Dim Title = Proton

Dim Dnies = [ppml

1 Cl Cl Dimensions =K

g Site = JWI-ECS400

] = DELTAZ BME

4.00
¥
:
i
i
£

9.389T66[T] (400[MEz])
2.18365852 =]

Duration

i 1E

35976219838 [ME=]

5 [ppm]

16384

1

945794665 [Ex]

7.5030012 [kEs]

6.00240096 [kHz]
ton

35376219836 [MHx]
5 [ppm]

Proton
35576219836 [ME=]
5 [ppml

1.0

L JLA__.M Initial Wait

RepetitTon Time

abundance
)
} Y
0.63
1.01

1lz]
4.18365852 (=]

T
12

110 10.0 920 g0 70 6.0 50 40 30 20 1.0

7

T.169
6,438
2500 —

e

7.633
7.624
7494
T.188

]

in
~

7.1

0
o
=
iz

X : parts per Million : Proton

You created this PDF from an application that is not licensed to print to novaPDF printer (hitp//www.novapdf.com

Figure 35. "H NMR Spectra of Compound 14d.
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Figure 36. °C NMR Spectra of Compound 14d.
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Figure 37. "H NMR Spectra of Compound 14e.
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Figure 38. °C NMR Spectra of Compound 14e.
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Figure 39. "H NMR Spectra of Compound 14f.
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Figure 40. °C NMR Spectra of Compound 14f.
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Figure 41. "H NMR Spectra of Compound 14g.
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Figure 42. *C NMR Spectra of Compound 14g.
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Figure 43. "H NMR Spectra of Compound 14h.
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Figure 44. °C NMR Spectra of Compound 14h.
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Figure 45."H NMR Spectra of Compound 16.
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