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'"H NMR spectrum (CDCl;, 300 MHz) of 7-methyl-coumarin-4-azadiene (1a)
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Non-Polar spot Zncl2 reaction
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'"H NMR (500 MHz) spectrum of 11a
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13C NMR (125 MHz) spectrum of 11a
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(a) DQF-COSY spectrum of 11a (A)
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(b) DQF-COSY zoomed spectrum of 11a (A)
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Table S1 Diagonal peaks and their corresponding off-diagonal peaks of 11a (A)

Diagonal . Diagonal Off-diagonal
Entry peak Off-diagonal peaks Entry Peak peaks
1 Hy (Ha, Haa) (Ha, Hs,) 10 Hiop (Hiob, Haa)
Hs,, Hy) (H3a, Hyy)
2 Hs, (Hsq, Ha) (H,, 11 H Hyo, H
: (Haa, Hao) (Hsq, Hao) b (lio, Hs)
H 9 H a) (H3ba H4a)
3 H ( 3b 2 12 H-' _
* (Hzb, Hyp) ’
Hya, Hy) (Haa, Hs) (Hy,,
o | omy W Qle o @le s g0 ), (1, Hy)
10b)
5 CH; - 14 Hy' (Hg’, Hs”)
(Haq, Hsa), (Haa, H3p)
6 H,, 15 H Ho, Hg), (Hy, H
2. (HZa, H2b) 9 ( 9 8) ( 9 10)
7 Hyy (Hab, H3a), (Hob, Haa) 16 Hy' -
8 NH - 17 H; (H7, Hg)
9 H; (Hs, Hya) 18 Hs' (Hs’, Hy’)
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(a) DQF spectrum of 11a' (B)-COSY
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(b) DQF-COSY zoomed spectrum of 11a' (B)

(¢) DQF-COSY zoomed spectrum of 11a' (B)
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Table S2 Diagonal peaks and their corresponding off-diagonal peaks of 11a' (B)

Entry

Diagonal
peak

Off-diagonal peaks

Entry

Diagonal
peak

Off-diagonal peaks

1

H3a

(H3a9 H4) (H3aa H2a)

10

HlOb

(Hl Obs H4a)

2

H3b

(H3b7 Hza)

11

Hy

H,

(H47 H4a)

12

Hy

(H7’ HS)

H4a

(H4aa H4) (H4aa HS) (H4a>
HlOb)

13

Ho

(H9’ HS)’ (H95 HIO)

CH;

14

H¢'

(H6’a HS’)

HZa

(Hzaa H3b)ﬂ (Hzav H2b)

15

Hg

(Hg, Hy), (Hg, Ho)

(Hap, Hs,), (Hap, Haa)

16

HlO

(Hl(), H9)

NH

17

Hy'

O 0| [ &N W

H;s

(H5 H H4a)

18

Hs'

(H5,5 Hé,)
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p-Toludine Polar
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p=Bromo Mon Polar

expl apt
SAMPLE DEC. & VT
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3C NMR (75 MHz) spectrum of 14a

Fomo Polar

B s2pul
SAMPLE DEC. & VT
B Mov 11 2011 dn H1
ent cOC1E  dof 155.1
F /export/shome/~ dm nnn
F1/20L1/NDV/EXT~ dmm
pL/ICT-SDSamant~ daf 200
bRromopolar. fid PROCESSING
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H1 werr
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'H NMR (300 MHz) spectrum of 14a’
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p Bromo Polar

expl apt
SAMPLE DEC. & VT
date Mov 11 2011 dfrg 299.94%
50 1vent cdcld  dn H1
file sexport/home/~ dpwr a1
vnmrl/2011 /NOV/EXT~ dof 1
ERNAL /ICT-3DSamant~ dm yny
/pBremoPolar-APT.f~ dom W
dmf 7200
ACQUISITION PROCESSING
sfrg 75.430 2
tn €13 wtfile
at 1.815 proc ft
np 68432 fn not used
W 18867.8
fh 10400 werr
bs 4 wWexp procplot
tpwr 59 whs
pw 5.0 wnt o
pl 20.0 2 e
a1 2.000 m.g‘,
d2 0.007 ~o e
13 0.001 L
tof 748.9 "~
nt 1600
ct 1408
alock n
gain
FLAGS
it n
in n L
dp ¥
DISPLAY - =2
sp -156. - o "~
wp 15263.1 & o “ng =
vs a8 v ez b Gem 9 ; a
¢ & a- ® inwen ™ e ]
we L 2L 8 Hanab . i
hznm 61.05 S LA I T - ol
is 220908.54 "o el ﬁ" [ A T
-
FF]. 1151.3 il -13 __! E - § §
th 1 bl : 5 : .
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nm no  ph “
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3C NMR (75 MHz) spectrum of 14a'

p-NO2 Non Polar
Few drops DHSO added
expl  s2pul .
SAMPLE DEC. & VT
date Now & 201l dn H
solvent cpcia  dof 155.1
file sexport/home s~ dm nn
VrmE1e2 011 HOW FEXT~ dmm
ERNAL /ICT-SDSamant~ dmf 200
enGENGnEDTar TG FROGESSING
ACQUISITION T 1
sfrgq 259.950 fn not used
n H1
at 1.981 werr
np 23794 wexp
W E006.0 wbs
b not used wnt
bs 2 DISPLAY
e 2.0 =p 61.6
2.8 wp 3647.4
Tpwr 59 wvs 8oz
ol 4 sc
tof q00.0 =
nt 1600 hzmm 14.59
ct 476 is BBEA4.80
alock n rEl 56
gain 6 rfp
FLAGS th 2
it n ins 1.000
in n ai ph
dp ¥
-
1
[ f J
r \
A " Myt ! _
|
\I i
lk.J (!
e I [ S AECP— S
—— . C— T — - . e T S
11 10 3 8 7 6 5 a 3 2 1 ppm
Rt i T peep B §
a.71 1.62 1.50 0.77 0.81 13.17 3.06 1.87
1.5 o.78 a.7s5 0.82 L] 1.51 0.62

'"H NMR (300 MHz) spectrum of 15a
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m-NO2-Non Polar
expl s2pul
SAMPLE DEC. & VT
date Nov 4 2011 dn H1
solvent cOC13  dof 155.1
file sexport/home/~ dm nnn
wnmrl/20L01 /NOV/EXT~ dmm 3
ERNAL /ICT-SDSamant~ dmf 200
/mNQ2NonPolar . fid PROCESSING
ACQUISITION 1B 0.10
afrg 290.866  #n not usad
tn H1
at 1.981 werr
np 23734 wexp
sw 6006.0 wbs
bl not used wn
bs 2 DISPLAY
pw 2.0 sp 72.2
2.0 wp 9678.3
tpwr 50 wvs 7448
0 sc
tof 900.0 wc
nt 640 h 14
ct 840 s 73128.50
alock norrl a3
gain 0 rfp
FlAGS th
i n insg 1.000
in n al cdc ph
dp Y
|-
r i
= w - ra x
1 Al ki_l_____,.ll‘__,_
——r T —r—r——— T T T T T T T —— T T Y
11 io 9 a8 7 6 5 ) 3 2 1 ppm
I Y -, r— —— — [a—
S.1d 0.68 0.64 0.60 0.40 4.26 0.43
1.44 ' 3.64 0.10
1
H NMR (300 MHz) spectrum of 16a
M-NO2-NonPolar
Scanned for 2 hrs
expl apt
SAMPLE DEC. & VT
date Nov 4 2011 dfrg 299.943
solvent cdcl3  dn H1
file sexport/home/~ dpwr 41
vnmirl,/2011/NOV/EXT~ dof 0
ERNAL /ICT-SDSamant~ dm yny
/M=ND2-NonPolar-AP~ dmm w
T.rid  dmf 7200
ACQUISITION PROCESSING
sfrq 75.430 b 2.00
tn c13 wtfile
at 1.815 proc ft
np 68482 fn not used
SW 18867.9
fb 10400 werr
bs 4 wexp procplot
tpwr 59 whs
pw 5.0 wnt
pl 20.0
d1 2.000
d2 0.007
a3 0.001
tof 748
nt 1600
ct 1600
alock n
gain 20
FLAGS
n
in n
dp Y
DISPLAY |
sp =
wp 1520
vs
sC
we
hzmi 3.1
is 220908.54
r 7006.1
rfp S815.0
th
ins 100.000
nm no ph
A " foree it e, - T | A o o
Y ey Ll el u A| —v] ) v i’ & e
T T T T T T .|.x-.1‘ 1Tt I S B o O e o L L B B BB | LML LA |
180 160 140 124 100 80 60 40 0 ppm

BC NMR (75 MHz) spectrum of 16a
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m=NOZ-Polar

expl sZpul

SAMPLE
date Nev 8 2011
solvent cDC13
file saxport/home/~
wnmr1,/2011 /NOV/EXT~
ERNAL /ICT-SDSamant~

3
T 200
PF!!IICESSIME:0

/aNO2Polar .£id
ACQUISITION .
srrq 293.350 Tn oL used
tn H1
at 1.981 wer(
np 23794  wexp
5w 6006.0 wbs
o not used wnt
bs 2 DISPLAY
pw z.0 P ~539.0
w 2.0 wp 2653.3
tpwr 59 vs 11173
d1 sc
tof 900.0 we 250
nt 1600 hzmm 14.
ct 886 is 128077 .64
alock n rfl §50.3
gain rfp a
FLAOGS th 2
il n ins 1.000
in n ai eh
dp v
llj._ F )
- ey . e I - —— ————— T T T
i0 9 8 7 6 5 a4 2 1 ppm
[ N P— [ F— O Y
0.31  2.81 0.50 0.96 z.64 0.89 0.76
0.40 0.33 a.63 0.81 1.80 0.21
'H NMR (300 MHz) spectrum of 16a’
expl  s2pul
SAMPLE DEC. & VT
date MNov B 2011 dn H1
solvent COC13  dof 155.1
file sexport/home/~ dm nRn
wnmr1/2011/NOV/EXT~ dimm I3
ERNAL /ICT-SDSamant~ dmf 200
/pOMePoiar.fid PROCESSING
ACQUISITION .10
sfrq 289.850 fn not used
tn H1
at 1.8981 werr
np 23794 wexp
W 6006.0 whs
fb not used
bs 3 DISPLAY
W 2.0 s -47.7
W 2.0 wp 3625.5
tpwr 53 ws 3733
a1 scC a
tof 900.0 we 250
nt 180  hzmm 14.52
ct 180 is 48741.06
alock norfl 650.7
gain & rfp o
FLAGS th 2
i n ins 1.000
in n ai ph
dp
r
-
: P = -
T T —T —rr T T T T T ——
11 10 9 7 6 5 4 2 1 ppm
[a— R T — - (R e N tami
0.563 1.48 4.81 0.62 .26 6.22
2.58 0.82 0.89 .62 3.41 0.80

'"H NMR (300 MHz) spectrum of 17a
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p-GHe Hon Polar
expl apt
SAMPLE DEC. & VT
date Mav 8 2011 dfrg 299.943
solvent cdcld  dn H
file sexportshome ~ dpwr a1
wnnr1 /2011 MOV EXT~ dof [
ERNAL /ICT-SDSamant~ dm Oy
spOMeMonPolar-APT .~ dmn L
Fid  dmf 7200
ACQUISITION PROCESSING
sfrg 75.430 b z.00
tn G153 wifile
at 1.B15 proc Tt
np E3492 fTn not used
ki LBEET .8
fh 10400 werr
bs 4 wewp procplot
tpwr 53 whs
5.0 wnt
pl 0.0
dl 2.000
[+ 0.007
d3 g.001
tof 748.9 -
nt 16a0 & @
£t 708 7 g
alock n =S ~oo
qain 20 - rETw =
LaGs 2.z Y =
in n =0 3 & CEEEE
dp ¥ San G e 2
DISPLAY e 1En 5 & L | - =
sp =112, = = TN = = -4
Wp 15243 .0 - r: w -
ve 35 2 | g =
BC 2:3 F e2 "
We 5 I - -
hzm 50.37 =% an an
3 220908, 54 s o e
1 6967.2 e as e we = ©
rep S81%.0 1 E
th 4 i L l-‘_ A : ' 2
ins 100,000 N £ =
am ne  ph I
' |
i
|| |
. & YRR NI e W PN S - oot FIRIFHPRETATPRTOT. | Ty - i " TR sy "
i e B L e o o e HLANLAu o . ) £y O L L L B L L L AL B BB I (RN S B
180 160 140 12 100 &0 60 40 41} ppm
H
|
13
C NMR (75 MHz) spectrum of 17a
DEG. & VT
a1l e
c13  dor 155.1
me - nan
EXT~ dmm ©
lant~ dm¥ 200
Fid PROCESSING
Fr not weed
as o
H1 werr
381 wexp
734 wbs
5.0 wnt
sed DESFLAY
2 sp -a8.8
38 ¥ i
25 s
43 sc 0 . {
o wo 250 [
0.0 hZmm oz
600 is ZE7AL.08 r
134 rF1 9.9
n rfe o
& tn 2 i
ins 1.000
nooai ph ]
n
¥
Me ’
)
y A/ |
|
i
: : T ——r— — T
3 a 3 z 1 ppm
[EE— T S T
10.90 z.94
10.90 0.7

'H NMR (300 MHz) spectrum of 17a’
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Non Polar DHF
expz  s2pul
SAMPLE DEC. & VT f
.date  May 12 2011 dn M1 |
solvent chClad  dof 1551 . |
file exp  dm nnn ;
ACOUISITION dmm < |
sfrg 299.950 dmf 200
tn H1 PROCESSING
at 1.982 0.2
np 23812 fn not used
W 6006 .0 Il
b not used werr |
bs 2 wexp |
P 4.0 whs
v 4.0 wnt
tpwr Sy oISPLAY
a1 0 sp -
tof 9000 wp 31166 N
nt 1600 wvs 17604 f
ct 658 sc o {
alock n o we 250 |
gain 2 hzmm 12.47 {
FLAGS is zoazav.zi I
i1 rf1 850.7 i
in n rfp I
dp th 2
ins 22 . 000
ai ph r
I
|
|
|
Ol f
-
| [ [
I ' [
),l WL
e bt eI
: , - ———r e -
10 9 8 7
[ S S S
0.35 2.15  0.37 035
0.3z 0.59 0.3z 0.58  0.33 1 0.a0 u.83
Misx DHF
expz S5Z2pul
SAMPLE DEC. & VT
date May 12 2011 dn H1
solvent coC1E dof 155.1
File exp  dm nnn
ACQUISITION dmm
frg 299.950 dm¥ 20
in HL PROGESSING
at 1.882 b 0.20
ng 23812  fn not used
s 50065, 10
fo hot used werr
bs T wexp
e 4.0 whs
pw 4.0 wn
tpwr EH DISPLAY
dl (1] 5 =56.1
tof 200,90 we 3116.6
nt 1600 vs 6641
<k 162 sc [
alock n o wo 250
gain Z  hzmm 0. 1s
FLAGS is 77337.60
i norf1 550.3
in n rfp
ap ot z
ins 2z 000
ail ph
S »
S M L ! T
e — - — ; - - . — e e e S S —— :
10 9 8 7 6 4 3 2 1 ppm
- . e B e e e e T
0.33 2 2.46 0.32 0.37  =.ss 0.33 1.65 z.58
1.17 5.07 1.45 a.30 0.36 1.21 q4.55 0.aa 0.87

'"H NMR (300 MHz) spectrum of mixture of 20a + 20a'
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