Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

A Metal-Free Tandem Ring-opening/Ring-closing Strategy for the Heterocyclic conversion
of Benzoxazin-4-ones to Oxazolines.

Nomula Rajesh, Banala Manisha, Jala Ranjith and Palakodety Radha Krishna*

Organic & Biomolecular Chemistry Division, CSIR-Indian Institute of Chemical Technology,
Hyderabad-500007, INDIA.

E-mail: radhakrispal@gmail.com

Contents

Copies OF NIMR SPECIIA. ... .uttiett ettt ettt et et ettt et et et e e et et et e et e e eeenneeneenes S2-S16

S1


mailto:radhakrispal@gmail.com

oz

0.73
3 ©
3 o
g s
= 0.6
w =
c —
o E
= 3
5 093
@ e
N =
= E
E 0.4
o 3
z oS B
7] W o b=
0.3 ST o
3 o | @ |
E 588 a5 1 |2
0.2 o o o oo o ~
3 [+)]
= ol LHH I3 ré
; S 3 |2
013 | N
0 3 L UL S
0.92 0.951.930.96 3.99 1.06 1.111.151.141.15 1.15
] | I | (TR b o u o
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1

Chemical Shift (ppm)
'H NMR of compound 2a (500 MHz, CDCl;)

Normalized Intensity

—64.01
—56.14

T T T T T T T T e e T T T
180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

3C NMR of compound 2a (125 MHz, CDCls)

S2



9 OH
/©)LNH 0{
MeO ij/gw

=
~J

S
o™

<
iy

Normalized Intensity
=
o

o
w

0.2

0.1

Normalized Intensity

———12.80

0.92 101204 103113112202 113121124 151304120
i [/ I u || | S |
13 12 ¥ 10 9 8 i 6 5 4 3 2 1 0 A

Chemical Shift (ppm)
'TH NMR of compound 2b (400 MHz, CDCls)

8 2

& o

I =

I~

N 8 52(.0

o s T

o 3 85))’

3 Fo1s

I~

o~

/

LA R R R e a o EE RN R A S L a AR R e  a s AR AR R ARA R ARA R ARE R ARRRR RS
180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

13C NMR of compound 2b (100 MHz, CDCl;)

S3



o OH
Q)LNH 0{
F ij/L\N

09
3 ©
0.8 ™~
E ~
3 I
07
2063
n P
c -
o E
C 3
» 057
@ o ~
N = =
T 3 -
E 04 ¢
o 3
Z
3 225 |5
E 288 —Jaq |1 &
= [=3]
E o £ e
E il NN iy
013 b
= =]
E l N J!
0 3 : . ‘
113 1.002.071.011.133.16
] R N B R
13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1

Chemical Shift (ppm)
TH NMR of compound 2¢ (500 MHz, CDCl5)

0.35

o o
) w
i =]

o
)
[=]

Normalized Intensity

0.15
- o D o
58~ e P8
St o ;
NeR2 i~ o 9
N T: T
0.10 L/

—113.31°L

0.05

T T T T T T T T T
180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

3C NMR of compound 2¢ (125 MHz, CDCl;)

S4



o OH
Cl
o8 3]
Cl ij/gN

Normalized Intensity

2d H.esp ]
(o
1.04
0.9
3 5
3 o ]
083 25 T
3 2 |
E e
0.7
0.6
E -9
057 I~ o2
E - B
; % ] 1385
043 o ~ =2
3 = %};g
E - s - -
0,3—; - P <o <
3 bz @ 3
E e13d o2
0.2—: © < o3 o
= B3 =
0.13 gl ||e T
3 q P
0 i [ o = g ol r——J ﬁ—J. J“u_fu
100 096094 196198101 1.051.081.04 104104
H e s M il i 1 e e i e
IIII|\II\|I\II|IIII|IIII|\II\|I\II|IIII|IIII|\II\|I\II|IIII|IIII|\II\|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III\|I\II|IIII|IIII|III\|I\II|IIII|IIII|III\|
13 12 11 10 9 8 7 6 5 4 3 p) 1 0 -1
Chemical Shift (ppm)
'"H NMR of compound 2d (400 MHz, CDCl;)
0.8
077
2 06
c q
L =
E 7
b=l =
-
© =
E
034
3 2558885 4 3 3
023 LR LRE = o g
3 T il gl i .
3 YT B 88\l T T T
E = @ BB o -
014 €T TEto 5
] ~| o
I DTS v 11 | O | N T S
:\||||||||||||||\|\|‘||||||||||\|||\|||\|\||||||||‘|\|\|\||||||||||||\|||\||||||||||||||\|||\|||||||||||||
180 160 140 120 100

Chemical Shift (ppm)
13C NMR of compound 2d (125 MHz, CDCls)

S5



08

0.7

06

0.5

0.4

Normalized Intensity

03

02

o o o
wn =) ~

Normalized Intensity
o
S

2eHesp a
P~
E .
= M~
= =y
= » o |"".
E = 5
| [ o]
= ~
E S8 <
g w ® ol <
105 N B
= @ |
E g
A P~
4 -
3 1
3 — e S ———— e ———
1.00 1.122231062171.191.17 1.191.181161.121.14
H IO T e B W WA
T T e e e e e e e
Chemical Shift (ppm)
"H NMR of compound 2e (500 MHz, CDCl;)
z ~
3 o
E =
3 8 (888 d o o
E S |S98 S pi
_E [ e 2 'L: | ! 'j—') L Lf Lln
E @ @ o :)
b - < ™
E Eg} — @ =
3 o Lo |
3 ¢
3 l |l
;“v‘ s e, Arepamerple i SO . ‘,-rrl.““]'“ ]
_||||\||||||||||||||||\||||||||||||||||\||\||||||||||||||||\||\||||||||||||||||\||||||||||||||||\|||||||||
180 160 140 120 100 80 60 40 20
Chemical Shift (ppm)

3C NMR of compound 2e (125 MHz, CDCl;)

S6



et fed ot o~
wn =2} ~ ==} ©

=
S

Normalized Intensity

bt
w

—2.21

I~
o
1 0 [=X=]
3 2 Se8k8eN o, Te8gy83kN
3 % o0 o0 M~ (=] =t O en
0.1 o i i [ ";:; R
é L I l l i .’\J e
0 3 rr l‘1 r‘J ! e l-:'|_7_l
1.00 0.99 1.001.061.04 1.011.06 1.07 1.06 1.02 3.01
[N} g o 1] ] I
13 12 11 10 9 8 7 G 5 4 3 2 1 0 -1
Chemical Shift (ppm)
'H NMR of compound 2f (500 MHz, CDCl;)
0.8
0.7
>
® 0.6
| =
[
£
T 05
N
T
E
o
S 04
0.3 83 e N 5 2
o e 5 % L ?
. g L [ :
0.2 & L I | Py
< o ©
@ D o =
?E& i o
0.1 - =
] |
0 oty " JY“ tovsadhingch Wi o “2.| Ml aebo NP T R ey l':q.i o
ERRREERREE R L R E A RARES ERAEE AR EERE R R e R ARE AR AR ARA A RE R RREE
180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
BC NMR of compound 2f (100 MHz, CDCls)

S7



Normalized Intensity

Normalized Intensity

0.8

0.7

0.5

04

0.3

0.2

0.1

0.8

0.7

=
2]

=
I

o
[}

It
&)

e

o

3 ©
] o
_: M~
5
:
3 @
E I3 3
3 wo 830’.%"]‘ 3
; ” IR P
3 © 3| |~
- Q P
I
3 r"] r“I\ G =
1.00 011.041.011.011.001.051.051.03101
L H 0 U 0 W H °H 0 0
13 12 11 10 9 8 7 6 T 4 3 2 1 0 -1
Chemical Shift (ppm)
"H NMR of compound 2g (500 MHz, CDCl;)
3 g o
3 % 8
E |
_E oy L T N PTETET Y L "
: st o 4
-||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)
13C NMR of compound 2g (100 MHz, CDCl,)

S8



o OH
sgda!
SN

Cl

2h H.esp

7.26

& = &= =
~ o © =

=
[

=
~

Normalized Intensity
=]
o

[=4]
83
03 3%
[Ty} R-J ﬁ 3 % B O o
02 o Qg LSS
o T ¥ ¥ o=
| v© @
01 ﬁ = |
M~
A L
0 — e — — e I
0.96 1.152.091.001.143.16 1.141051261.211.22
H | | - R R |
13 12 11 10 9 8 T 6 ) 4 3 2 1 0 -1
Chemical Shift (ppm)
"H NMR of compound 2h (400 MHz, CDCls)
u.3u

0.25

020

0.15

Normalized Intensity

0.10

—56.19

—63.84

0.05

L B o LA e o B B I e o R AR R e e e e
180 160 140 120 100 80
Chemical Shift (ppm)

13C NMR of compound 2h (100 MHz, CDCls)

S9



Normalized Intensity

=
s

Normalized Intensity

o
o

o
co

e
=

o
w

o
]

o
g

o
™

e
o

o
]

=
o

o
w

=
]

e

o e
o

<o
~

1.0

53

(=)

8.77
8.75

8.23

8.22
8.06
~8.04
~-7.50

———12.86

.

| x| L

o - o s ; r‘_J r__J J"='|__-|
1.01 0970922150963.14 1.111.181.151.171.17
H e Wl 0

13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
Chemical Shift (ppm)

"H NMR of compound 2i (500 MHz, CDCl,)

p———64.00

——056.13

7871
o
3

(VTR T PP T |
" v Pt

"

y Y v als Aldd A

180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

13C NMR of compound 2i (125 MHz, CDCls)

S10



0.9
0.83
: q
O.?—E i
2 067
0 E
c o
2 3
= 0.5
o =
@ =
N3
® E
E 0.4
S E
z 3
0.3
E o
0.2 %= Te T
3 o M~
3 - w0 D@~
E 5 83RRE 15 [pnrgon I§88g2SRE
] o @ @ o ~ @ to 0 0 0 @ e i
E T e I P o ==
3 [ ]
. ) I A A
E t'J r—"l Ll rf‘] = N — 5
911 3 0210 03
U [
Chemical Shift (ppm)
"H NMR of compound 2j (400 MHz, CDCls)
0.25
020
il
B ]
= -
8 ]
£ 0159
o ] @
L @ 2
= 3 -
£ 1 s
z ] ==
0.104
; 3 4 2 s
] s 4 7%
] g’\ |
0.054 4

T T T T T T T T T T T T e T T e T T T
180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

13C NMR of compound 2j (75 MHz, CDCl;)

S11



0.8
0.7 L@
3 [+ IS
- ™ 0
3 © (]
> 063 =
§°°% |
s 7 N
£ 054 =
R 3
g3 ~ N
= :
£ 043 b
= E 0
z 3 3 =
= o @
033 &Y B P
3 ~ o
E =]
— 2 3 o
E = N
E o -
013 |
UE l 1
0.74 1.01 2121 moagonmm 06099 212 207
H H [ T |
IIII|IIII|III\|IIII|IIII|IIII|\III|IIII|IIII|IIII|IIII|IIII|IIII|I\I\|IIII|IIII|III\|\III|IIII|IIII|\I\I|IIII|IIII|II\I‘I\II|IIII|
1 10 9 8 7 6 5 4 3 2 1 0 1
Chemical Shift (ppm)
"H NMR of compound 6 (500 MHz, CDCls)
07

=
o

Normalized Intensity
=
(4]

=
=Y
v b b b b b b b b b b b b v beve ey

0.3
= wn @ P~
w Mo O~
02 SRS 83
0 o md%d??mgz g g
o pl =< o 2] T
: @~ v rJr“::r'J ~|
0.1 88 22 b |
0 e “ Fpir ety b " et -'.-‘L“ ‘e Wy - : »
S
180 160 140 120 100 80 60 40 20

Chemical Shift (ppm)
3C NMR of compound 6 (100 MHz, CDCls)

S12



Normalized Intensity

Normalized Intensity

08

07

06

05

0.4

03

02

0.1

0.8

07

06

0.5

0.4

03

0.2

0.1

E 85
= o ™M
E el
= i
E ©
o T o o
- g m A%
E I s
= Pt —] / o
3 o= |- P
= ol <Y
3 - ~|r
3 2
= | ] O
= [
= NIN
E it L
B | |J ey
1.00 092 119106099 105 1.881.141.032.090932.03
H H H H I H 0 W I
R LR a L aa AR RR AL ERRst R s B e e e R s e R RRaanassa sRs S
12 ih 10 9 8 7 6 ] 4 3 2 1 0 -1
Chemical Shift (ppm)
"H NMR of compound 7 (500 MHz, CDCl3)
E = O ! 3
; K 5888209 1 3% ¢
E e o 3 77 VT el | |
SR L
=3 Py l.J- ..Lul] ™ W o o L L*...L_J_“; I} T, .
:IIII|||||||||||||||||\II|||||||||||||||||||\||||\|||||||||||||||||||||\||||\||||\|||||||||||||||||||||\|||
180 160 140 120 100 80 60 40 20

Chemical Shift (ppm)
13C NMR of compound 7 (125 MHz, CDCls)

S13



0.8

—7.26

07

0.5

04

Normalized Intensity

0.3

7‘12‘-?.13

0.2

0.1

—12.80
F-_
[R®] -
'l | L
J—
\_/759-757

13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1
Chemical Shift (ppm)

"H NMR of compound 8b (400 MHz, CDCl;)

0.8

0.7

28.65
—127.74

_/‘1

0.5

04

Normalized Intensity

0.3

13177
—122.52
N
—33.29

120.04

—113:12

133.01

—59.06

02

0.1

Msioprre b it

180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

13C NMR of compound 8b (100 MHz, CDCl;)

S14



4
ve'e ‘ i =
gce e =™
orey_PEE | o
Lre :

86'C

666/

0
e 08" "o
EER _‘w‘.vKWm. __LWU_

ve'P

L2 =
o E W >
e _ &
e5' L €514 1T 651796 =
108— o a
8087 6087 R_,m
&=
968 o
968 G

86'8
o
08 Zb—m ————=t S

-—--—-_:—.--—.-__—-:_—--__--_--___-_.—__-___-.—__.-—___-_-_._—______-__-._____-___-__._
[=] [==] [ w w =t [ar] (o] -—
P o o P o S o P P o

Ajisusiu| pazijewioN

[=r]

10

12

13

Chemical Shift (ppm)

"H NMR of compound 8a (500 MHz, CDCl5)

cll—

9509—

Al il

SL4T
e 18'62L-_

ezl 6C5EI— 3

YE 0P l— ]

}

MW

96691 3

60 991 ———F

4

1

3

F

3

3

______—__-_—-—-.-—-.-—-.-—--—__-___-____—__—_—-—.--—.--—.--—--__-___-____—__- ﬂ—-

© 0~ ©  w e e N =
[=] [a=] = [s=] =] = [==] [s=]

Aysusyu| pazijewioN

80 60 40 20

Chemical Shift (ppm)

140 120 100
BC NMR of compound 8a (125 MHz, CDCl;)

160

180

S15



140 130 120 110 100 90 80 70 60 50 40 30 20 10

DEPT 135 spectrum of compound 8a

S16



