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1: General Information

All the melting points were recorded in open capillaries. The purity of the compounds was
monitored by TLC on silica gel and was purified by recrystallization with ethonal.'H NMR
spectra were recorded on a Bruker-400MHz spectrometer using TMS as an internal standard. IR
spectra were obtained using a FTS-135 spectrometer instrument. Mass spectra was recorded on a

JEOL SX 102/DA-6000 (10 kV) FAB mass spectrometer.



2: Optimization Table

Tablel. Reaction yield and melting points of newly synthesized compounds 3a-k.

Entry R! R’ R® R’ Yield (%) Mp(obs)/(litr) °C
3a H H H H 98 191-192/193-194%
3b Cl H H H 97 118-120/120-121%
3c Br H H H 93 195-198/195-196%
3d H Et,N H H 96 243-248/222-224%
3e H OH H H 97 259-262/261-263%
3f H  Morpholine H H 96 243-244
39 H  CH(CHa), H H 95 106-109
3h H H H OCHj 97 215-216/218’
3i CHs H H H 95 163-164/166"

3] H OCHs H H 96 190-195/192-194%
3k H F H H 98 200-203




Table 2. Reaction yield and melting points of newly synthesized compounds 5a-j.

Entry R R’ R* R® Yield (%)  Mp(obs)/(litr) °C
5a H H Et COOMe 96 121-122/124%
5b H H Et COOEt 95 92-93/93-94%
5¢ H H Et CN 98 180-182/184-185*
5d H Et,N Et COOMe 94 149-152/151-153%
5e H Et,N Et COOEt 98 80-82/77-78%
5f H Et,N Et CN 98 225-226/229%
59 H CH(CHs), Et CN 92 125-127
5h H Morpholine Et CN 96 262-264
5i H OMe Et CN 95 221-223/224-226%
5] H Cl Et CN 98 189-192




3: Spectral data of reported compounds

2-0x0-2H-chromene-3-carboxylic acid (3a)

White crystalline solid: IR (KBr): v = 1716 (C=O)cm™, 1676 (C=0)cm™: *H NMR (400 MHz,
DMSO-dg), (8/ppm): 13.24 (s, 1H), 8.74 (s, 1H), 7.88-7.91 (d, 1H, J=4.0 Hz.), 7.74-7.70 (t, 1H,
J= 8.0 Hz), 7.44-7.37 (dd, 2H, J= 12.0 Hz). *C NMR (100 MHz,DMSO-dg) (8/ppm): 163.9,
156.6, 154.4, 148.3, 134.2, 130.1, 124.8, 118.3, 117.9, 116.1. MS.m/z = 189 (M-1). Anal. Calcd
for C10HsO4: C,63.16 %:; H, 3.18 %. Found: C, 63.12 %:; H, 3.13 %.

6-chloro-2-oxo-2H-chromene-3-carboxylic acid (3b)

White crystalline solid: IR(KBr): v = 1716 (C=O)cm™, 1676 (C=O)cm™, 'H NMR (400
MHz,DMSO-de): (8/ppm): 13.4 (s, 1H), 8.69 (s, 1H), 8.03 (d, 1H, J =2.56Hz), 7.73-7.76 (dd, 1H,
J=4.0 & 8.0 Hz), 7.48 (d, 1H, J = 9.72 Hz). *C NMR (100 MHz,DMSO-ds): (5/ppm): 164.2,
156.5, 153.5, 147.5, 134.0, 129.4, 128.8, 119., 119.8, 118.6. MS.m/z = 227 (M+3), Anal. Calcd
for C1oHsClO,: C,:53.48; %; H, 2.24 %. Found: C,53.41 %, H, 2.21%.

7-(diethyl amino)-2-oxo-2H-chromene-3-corboxylic acid (3d)

Yellow crystalline solid: IR (KBr): v = 1709 (C=O)cm™, 1672 (C=0O)cm™. *H NMR(400
MHz,CDCls-dg): (8/ppm): 12.33 (s, 1H), 8.62 (s, 1H), 7.43 (d, ,1H, J = 9.2 Hz), 6.69 (dd, ,1H, J
= 2.4 Hz, 9.0 Hz), 6.51 (s, 1H), 3.45-3.51 (m, 4H), 1.50 (t, 6H, J = 7.2 Hz). *C NMR (100
MHz,CDCls-dg): (6/ppm): 165.5, 164.4, 158.0, 153.7, 150.2, 131.9, 110.9, 108.5, 105.5, 96.8,
45.3, 12.3: MS. m/z = 261.7 (M+1). Anal. Calcd for C14H15sNO;: C, 64.36 %; H, 5.79 %, N, 5.36
%. Found: C, 64.27 % H, 5.685; N,5.25 %.

7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carboxylic acid (3f).

Orange crystalline solid: IR (KBr): v = 1716 (C=0)cm™, 1676 (C=0)cm™. *H NMR (400 MHz,
DMSO-de): (8/ppm): 12.41 (br, 1H), 8.58 (s, 1H), 7.68 (d, , 1H, J = 9.0 Hz), 7.03 (dd, 1H, J =
2.2, 8.9 Hz), 6.85 (d, 1H, J = 2.2 Hz), 3.72-3.75 (m, 4H), 3.42-3.44 (m, 4H). **C NMR(100 MHz,
DMSO-ds): (8/ppm): 164.8, 159.0, 157.8, 155.7, 149.6, 131.8, 111.7, 110.5, 109.4, 98.9, 66.1,
47.03. MS.m/z = 276 (M+1),277(M+2). Anal.Calcd for C;14H13NOs: C, 61.09 %; H, 4.76 %; N,
5.09 %. Found:C, 60.96 %; H, 5.04 %, N, 4.85 %.



2-0X0-7-(propan-2-yl)-2H-chromene-3-carboxylic acid (3g).

White crystalline solid: IR (KBr): v = 1740 (C=O)cm™, 1680 (C=O)cm™: ‘H NMR(400
MHz,DMSO-ds): (8/ppm): 13.12 (br,s,1H), 8.71 (s,1H), 7.82(d, ,1H, J = 8.41 Hz), 7.3-7.33(m,
2H), 3.01-3.04(m,1H), 1.24 (d, 6H, J = 7.0 Hz). *C NMR (100 MHz,DMSO-ds): (8/ppm):
164.5, 157.4, 156.6, 155.2, 148.8, 130.5, 123.9, 117.6, 116.4, 114.1, 34.2, 23.7. MS.m/z = 233
(M+1). Anal. Calcd for C13H1,04: C, 67.23 %, H, 5.21 %. Found: C, 67.29%; H, 5.31%.

8-Methoxy-2-ox0-2H-chromene-3-carboxylic acid (3h)

White crystalline solid: IR (KBr): v = 1685(C=0)cm™, 1676 (C=0)cm™: 'H NMR(400 MHz,
DMSO-dg ): (8/ppm): 13.29 (br, s, 1H), 8.71 (s, 1H), 7.41-7.44 (m, 2H), 7.30-7.34 (t, 1H, J=8.0
Hz) , 3.90 (s, 3H,-OCHs). *C NMR(100MHz,DMSO-ds): (8/ppm): 164.0, 156.4, 148.6, 146.2,
143.8, 124.7, 121.1, 118.5, 116.2, 56.6, Ms.m/z = 221 (M+1). Anal.Calcd for C;;HgOs: C, 60.01
%; H,3.66%. Found: C, 60.03 %, H, 3.62 %.

6-Methyl-2-oxo0-2H-chromene-3-carboxylic acid (3i)
White crystalline solid: IR (KBr): v = 1736 (C=0)cm™, 1679 (C=0)cm™: *H NMR(400 MHz,
DMSO-ds): (8/ppm): 13.23 (br, s, 1H), 8.65 (s, 1H), 7.68 (s, 1H), 7.54 (d, 1H, J = 8.4 Hz), 7.33
(d, ,1H, J = 8.48 Hz).2.36(s,3H). *C NMR (100 MHz,DMSO-dg): (5/ppm)164.9, 157.6, 154.4,
148.3, 135.2, 130.1, 124.8, 118.3, 117.9, 116.1. MS.m/z = 205 (M+1). Anal.Calcd for: C11HgOq:
C, 64.71 %; H, 3.95 %. Found: C, 64.70 %; H, 3.93 %.

7-Methoxy-2-oxo-2H-chromene-3-carboxylic acid (3))

White crystalline solid: IR (KBr): v = 1745 (C=0)cm™, 1675 (C=0)cm™: *H NMR(400 MHz,
DMSO-ds): (8/ppm):12.98(s,1H), 8.73(s, 1H), 7.83 (d, 1H, J = 8.6 Hz), 7.03 (m, ,2H), 3.89 (s,
3H). *C NMR (100 MHz,DMSO-ds): (8/ppm): 165.12, 164.62, 157.67, 157.36, 149.54, 132.03,
114.31, 113.77, 112.08, 100.75, 56.71. MS.m\z = 221 (m+1). Anal.Calcd for: C1;HgOs: C, 60.01
%:; H, 3.66 %. Found: C, 59.98 %:; H, 3.63 %.

7-Fluoro-2-oxo-2H-chromene-3-carboxylic acid(3K)
White crystalline solid: IR (KBr): v = 1735 (C=0)cm™, 1693 (C=0)cm™ *H NMR (400 MHz,
DMSO-ds): (8/ppm):13.39 (s,1H), 8.7 (s, 1H), 7.79 (dd, 1H, J = 2.9, 8.3 Hz), 7.58-7.68 (m,



1H),7.48-7.52 (m,1H).*C NMR (100 MHz,DMSO-d): (8/ppm): 163.7, 159.1, 156.7, 156.3,
150.9, 147.2, 121.6, 121.3, 119.4, 118.9, 118.8, 118.2, 118.1, 115.1, 114.9. MS,m/z = 206 (M-2).
Anal.Calcd for: C19HsFO4,C, 57.71 %; H, 2.42 %. Found: C, 57.69 %; H, 2.40 %.

Ethyl-2-oxo-2H-chromene-3-carboxylate (5b)

White crystalline solid: IR (KBr): v = 1706 (C=O)cm™, 1676 (C=O)cm™'H NMR(400
MHz,DMSO-ds) (5/ppm): 8.76 (s, 1H), 7.93 (d, 1H, J = 6.52 Hz), 7.76-7.75 (m, 1H), 7.46-7.46
(m, 2H) 4.32 (g, ,2H, J = 7.08 Hz), 1.32 (t, 3H, J = 7.08Hz).”*C NMR (100 MHz,DMSO-ds):
(8/ppm):165, 163, 153, 151.3, 128.7, 128.3, 127.2, 126.1,123.2, 121.4, 60.4, 14.1. MS.m/z = 219
(M+1). Anal. Calcd for C12H1004: C, 66.06 %; H, 4.62 %. Found: C, 65.98 %;H, 4.59 %.

Ethyl-7-(diethyl amino)-2-oxo-2H-chromene-3-carboxylate (5e)

Yellow crystalline solid: IR (KBr): v = 1716 (C=0)cm™, 1676 (C=0)cm™. 'H NMR (400
MHz,DMSO-ds): (8/ppm): 8.54 (s, 1H), 7.61-7.64 (d, 1H. J = 12 Hz), 6.75-6.78 (d, 1H, J = 12.0
Hz), 6.53 (s, 1H), 4.20-4.25(q, 2H, J=8 Hz), 3.4-3.5(q, 4H, J=8.0 Hz), 1.26-1.30(t, 3H, J=8.0
Hz), 1.12-1.16(t, 6H, J=8.0 Hz). *C NMR (100 MHz, DMSO-ds): (8/ppm): 165.2, 163.7, 152.5,
151, 144.2, 128.1, 123.6, 117.8, 110.1, 106.5, 60.05, 49.1, 33.84, 14.04, MS.m/z = 290.2 (M+1).
Anal.Calcd for C16H19NO4: C, 66.42 %; H, 6.62 %;N, 4.84 %;. Found: C, 66.39 %; H, 6.61 %;
N, 4.81 %.

7-(diethylamino)-2-oxo-2H-chromene-3carbonitrile (5f)

Yellow crystalline solid: IR (KBr): v=1716 (C=0)cm™,2230(C=N) 'H NMR(300 MHz,DMSO-
de): (8/ppm): 8.30 (s, 1H), 8.91 (s, 1H), 7.71-7.74 (d, 1H, J = 9.0 Hz,), 7.02-7.05 (d, 1H J=9.0
Hz), 4.20-4.13 (m, 4H), 1.12 (t, 6H, J = 9.4 Hz). *C NMR(100 MHz,DMSO-ds): (8/ppm): 163.6,
160.1, 152.3, 145, 128.1, 118, 110.1, 106.3, 100.3, 59.8, 49.1,15.2 MS.m/z = 242(M+).
Anal.Calcd for C14H14N20;: C, 69.41 %; H, 5.82 % ; N, 11.56 %. Found: C, 69.31 %, H, 5.80 %;
N, 11.47 %.

2-0X0-7-(propan-2-yl)-2H-chromene-3-carbonitrile (5g)
White crystalline solid: IR (KBr): v = 1722 (C=0)cm™, 2232(C=N), *H NMR(300 MHz,DMSO-
ds): (8/ppm,): 8.91 (s, 1H), 7.73 (d, 1H, J = 7.9 Hz), 7.40 (t, 2H J = 8.8 Hz), 3.02-3.09 (m, 1H),



1.25 (d, 6H, J = 6.86 Hz). *C NMR (100 MHz,DMSO-dc): (8/ppm): 158.0, 157.6, 154.8, 153.7,
130.3, 124.5, 116.0, 115.2, 114.8, 101.3, 34.3, 23.6. MS.m/z = 214 (M+1). Anal. Calcd for
C13H11NO,: C, 73.23 %; H, 5.20 %; N, 6.57 %. Found: C, 73.22 %:; H, 5.35 %; N, 5.61 %.

7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carbonitrile (5h)

White crystalline solid: IR (KBr): v = 1731 (C=0)cm™,2203(C=N), ‘H NMR(400 MHz, DMSO-
de): (8/ppm): 8.64 (s, 1H), 7.57 (d, 1H, J = 9.0 Hz), 7.04-7.09 (m, 2H),6.9(d,1H, J =2.2)
3.73(q.4H, J = 5.0Hz,14.0Hz),3.47(t,4H, J = 4.6Hz) *C NMR (100 MHz,DMSO-ds): (5/ppm ):
165.8, 157.8, 157.0, 153.6, 131.7, 115.4, 114.3, 111.7, 101.4, 97.9, 57.17, 23.5, 19.6,
13.9.MS.m/z = 257 (M+1). Anal. Calcd for C14H1oN203: C, 65.62 %; H, 4.72 %; N, 10.93 %.
Found: C, 65.51 %; H, 4.69 %; N, 10.89 %;

7-methoxy-2-0xo-2H-chromene-3-carbonitrile (5i)

White crystalline solid: IR (KBr): v = 1707 (C=O)cm™, 2229 (C=N)em™. 'H NMR(400
MHz,DMSO-ds): (8/ppm): 8.84 (s, 1H), 7.73 (d, ,1H, J = 8.7 Hz), 7.05-7.12 (m, 2H), 3.91(s,
3H). *C NMR (100 MHz,DMSO-ds): (8/ppm): 165.8, 157.8, 157.0, 153.6, 131.7, 115.5, 114.3,
111.7, 101.4, 97.9, 56.9. MS.m/z = 202 (M+1),202(M+2), Anal.Calcd for C;,HsNO3: C, 64.18
%; H, 2.69 %; N, 7.48 %.Found: C, 64.11 %; H, 2.71 %; N, 7.43 %.

7-chloro-2-oxo-2H-chromene-3-carbonitrile (5j)

White crystalline solid: IR (KBr): v = 1716 (C=O)cm™, 1676 (C=O)cm™ 'H NMR(400
MHz,DMSO-ds): (8/ppm): 7.55-7.57 (m, 1H), 8.95 (s, 1H), 7.77-7.85 (m, 2H), **C NMR (100
MHz,DMSO-ds): (8/ppm),: 165.7, 157.6, 154.9, 153.0, 131.69, 126.30, 117.50, 111.65, 101.38,
97.83. MS.m/z = 208 (M+3). Anal.Calcd for CyoHsNOy: C, 58.42 %; H, 1.96%:; N, 6.81%.
Found: C, 58.49 %: H, 1.92 %; N, 6.80 %.
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DAD1 A, Sig=254,4 Ref=
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75000? ‘§;
1 N
70000 -
] ’\/\/'A\—a’\/\/\_/‘/\
65000 -
/"’M—/\/-\A ,_,\)/*f\\/\f\/‘——’\/\/»/\/\"'\/“/\w//\w
60000\' S B s RS A L R ool RN o A A | [N S I A RN TR R A S )
0 1 2 3 4 5 6 min
*MSD2 SPC, time=2.301:2.519 of D:\DATA\SYNGENE_2008\NOV08\8254913.D MM-ES+APCI, Scan, Frag: 50, "Negative'
E o
304 3
254
20 @
155
104 o o
54 T| 8
0% — : - T
) T T 1 T
200 400 600 800 1000 miz
4. Mass Spectrum of 2-oxo-2H-chromene-3-carboxylic acid (3a)
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¢ UV Detector: 254
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2.235e-!
(1) Range: 2.235e-1
121
r‘: H o)
|
Cl
1.5e-1 ‘}i X OH
| NS
1.0e-1 [ H 0~ ~0
|
5.0e-2 : | H
| “‘
o"e"'!/\'"!""l T JI\T'"\I"'I"I"I' | AN UL I | ™7 T Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50
Peak Number Time AreaAbs Area %Total
1 120 8e+003 94.94
2 1.3 3e+002 3.26
3 141 2e+002 1.80
PeakID Time Peak ID Time
1 120 2 1.3
: (Time: 1.20) 1:MS ES+ 2:(Time: 1.31) 1:MS ES+
3.8e+007 6.6e+00€
100 227.3 1oo3 227.3
50 o 50
228.3 228.3
G e —T T —— m/z 0+t LH T T — m/z
500.0 1000.0 500.0 1000.0
PeakID Time Peak ID Time
3 141 1 120
: (Time: 1.41) 1:MS ES+ 1:(Time: 1.20) 2:MS ES-
101,32 3.9e+006 1.8e+00°¢
100 100 17942
203.2
50 " 50 219.3
275.4 367.6 30?.6377_5 564.8
0 l |.,l.|lll.l.|l ( — m/z 0 ﬁ'|l l \'.( i —m/z
500.0 1000.0 500.0 1000.0

8. Mass Spectrum of 6-chloro-2-oxo-2H-chromene-3-carboxylic acid (3b)




18

ppm

R S |
1666V
cmmm LTS .0 m
I , LEOT T -
| o pLert W =09
- £1°608 ™ €0STT vl 2
<~ 1oses R .= S 2
8 8 esevz V
. Ele0k gzzolL = o Fie? ¢
3 = £¥80°C
7 —BESELL  yeuzeL > mwﬁm.m T~ w -5
L662L 90LEel oot S 80bpec U/f
7 L 60'69€L 8 jmw.ml\\\\\m = T
, e wam ° o  8LBF'E \ F
, == : ] Q  ¥zIS'E
90265} o g
T YTl &
_— ————/0'60.} = -
m E
5 87 £
m(m\i o G
© \O 2 T L£96'9 ——
.hm.i o FOLL'Y ———
74 o) 5 & roogte — F o~
g X
g2 § eetoi—0 .
23 N T6¥9°L — =LO
T I ~ P ~ o
0 r
c £ DT
= S6LG" E— & = WJ.M
: I Z, h m 6LG"8 m (Z0
L vLr0se i | © - o
3y g | > E
T 26'9908 g | 5 :
2 &
. leslze ) -
ﬁ N~
Y
o © E ﬂ
3 £
& S
| [ &} E
»,\, ) | [<5] E
3 Bz & csereet B P60
- ad E
8 8 8 R 8 8 9 8
; £
o :

ouepliwsuel | o, £

10. *H-NMR Spectrum of 7-(diethyl amino)-2-oxo-2H-chromene-3-corboxylic acid (3d)
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11. 3C Spectrum of 7-(diethyl amino)-2-oxo-2H-chromene-3-corboxylic acid (3d)
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Agilent 6320 Ion Trap

Data File: D:\DATA\NOV-08\5182-44.D Instrument:
Method: = AT3070FA.M Sample Name:  GI848915
Intens. |
x107 e A
0.81 > | ‘\
0.6 I %
0.4+ . S
0.2 / i TN
1 2 OREAN T4 5 Time [min]
[~ 5182-44.D TIC +AT MS 2 : ]
intens K WS, 3.1min #103)
x106_
243.7
H (@]
H
A OH
2.0-
N
Et,N 0 o
H
1.5+
1 261.7
1.0
0.5
3258
217.8 283.7 3519
0.0 ; I : 5 1 i s ) L A ? ;
150 200 250 300 350 400 450 miz

Instrument code : SC/AD/10-008

Analysed By :

Page1 of 1

&/ - -
12. Mass Spectrum of 7-(diethyl amino)-2-oxo-2H-chromene-3-corboxylic acid (3d)
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14. 'H-NMR Spectrum of 7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carboxylic acid (3f)
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15. *C Spectrum of 7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carboxylic acid (3f)
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[ DAD'. A, Sig=220,4 Ref=off (D:\DATA\MAR2011\87808-080-11.D)
{ mAU 1

250 -

et N 0 o / |

ceadeia
I
S

i
169-4 o/ W |
1 0
| ~
0w =
F 3 e 1
g9 -j /ﬁ( \\
§ N -
1 , ,
CotocmEs ¢ 2 ‘It é min
[ Pazk|  RT | Area | Area |
| do | min | | % |
e e —— | 2o mmnnas |
| |2.678 |103.311 |100.000 |
i MSD1 BPC, MS File (D:\DATA\MAR2011\87808-080-11.D) MM-ES, Pos, Scan, Frag: 100, "Pos"
: 3 3
[ 70000 -
| 60000%
50000 -
40000 4
30000 3 J'
20000 ‘1
10003 43 P M S Al e PRAPRINR i - T ]
| | S E— i ' i

*MSD1 SPC, time=2.617:2.781 of D:\DATAWAR2011\87808-080-11.0 MM-ES, Pos, Scan, Frag: 100, "Pos”

B
o
276.1

N
o
P VST Ve R o B LU AW ) VS i L Y S i

[ 105.1 1002
2771
" 539.2

w
o
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T ¥ T ; T
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16. Mass Spectrum of 7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carboxylic acid (3f)
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17. IR Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carboxylic acid (3g)
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18. 'H-NMR Spectrum of 2-0xo0-7-(propan-2-yl)-2H-chromene-3-carboxylic acid (3g)
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19. *C Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carboxylic acid (3g)
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“Maximum Chromatogram of C:\CHEM32\1\DATA\Y2011\MAR-11\A105810A.D, Signal id A
If mAU 2
‘ ] o H 0
| 1750 |
1 ] H
| 1500 ‘ X~ “OH
1250 - ‘ N
1000 - | (H5C),HC 070
750 - ; || H
500 -
250 - B 5 ozves 3B 82222 SN
b Y o Sgemd |G Sy vome,
0 P 4 . 6 8 min
| Peak| RT | Area | Area |
| No | min | | % |
R | == R [
11 12.208 15.059e+00010.063 |
|2 12,296 |2.450e+001/0.307 |
13 12.601 12.020e+001]0.253 |
14 12.998 14.080e+001]0.511 |
s 13.191 13.349e+00110.420 |
6 13.331 [1.087¢+000]0.014 |
17 13.441 17.431e+00010.093 |
I8  13.555 [2.233¢+000]0.028 |
19 13.689 16.130e+001]0.768 |
(10 13.870 17.296e+003]91.420 |
11 14.118 11.090e+002]1.366 |
12 [4.209 18.621e+0011.080 |
113 |4.455 14.438e+001]0.556 |
14 14.598 18.921e+001(1.118 |
15 14.783 14.141e+000]0.052 |
116 14.961 11.007e+001]0.126 |
117 15.080 [2.181e+001]0.273 |
118 15.162 17.337e+00010.092 |
19 5.251 13.733¢+001]0.468 |
120 15.612 12.677e+001]0.336 |
121 15.743 12.471e+00110.310 |
22 |5.835 11.275¢+000]0.016 |
123 15.917 [1.043e+001]0.131 |
24 16.094 11.515e+001]0.190 |
125 16.159 18.235e-00110.010 |
~ MSDTTIC, MS File (C:\CHEM32\1\DATA\Y2011\MAR-11\A105810A.D) MM-ES+APCI, Pos, Scan, Frag: 150, "TIC SIGNAL-{
g
500000 m{‘.
\ .
0 e P 8 ,;‘:LIT‘/\J \“7‘_7” —_— e
0 2 4 6 8 _mi
*MSD1 SPC, time=3.824:4.038 of CACHEM32\1\DATA\Y2011\WIAR-11\A105810A.D MM-ES+APCI, Pos, Scan, Frag: 150, "T
80 - Ne
; 3
60 ~
]
40
1 12
20 S
1 N
[ =" = TR L
| 200 400 600 800 miz
20. Mass Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carboxylic acid (3g)
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22. 'H-NMR Spectrum of 8-Methoxy-2-0x0-2H-chromene-3-carboxylic acid (3h)



28

12€6'8E
€0vL'6€
06vE'6€
8.GG°6€
¥99.'6€
8V.6'6€
Lz81°0v
86129 ——

8LLT9L) —
G29S'8LL

svhiel —
6L YL —

8898Vl ——0
€6.2°9V1
€8€9'8YL —

L2h¥ 951

6VE0'VOL

OCH,

ppm

180 160 140 120 100 80 60 40 20

200

23. 13C Spectrum of 8-Methoxy-2-0xo-2H-chromene-3-carboxylic acid (3h)
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3: UV Detector: 254

5.14le-1
(1) Range: 5.1l4le-1
1.00 H )
E f H
4.0e-1] I N OH
‘I X
2 E | H 0”0
2.0e-1 I OCHg
5| |
1 ,‘ |
0.0- R Y B L i "‘I‘ T ( = (EREE R | g ™ Time
0.50 1.00 1.50 2.00 2.50 3.00 3.50
Peak Number Time AreaAbs Area %Total
1 1.00 2e+004 100.00
Peak ID Time PeakID Time
1 1.00 1 1.00
L: (Time: 1.00) 1:MS ES+ 1:(Time: 1.00) 2:MS ES-
1.7e+007 1.2e+005
06 221.3 100 235.2
243.3
ko 50 0 50
244.3 e 540.9
03—t i . ————— ,m/z 0 Illlhv| .'m’vur - ]' ——— 1 m/z
500.0 1000.0 500.0 1000.0

24. Mass Spectrum of 8-Methoxy-2-0x0-2H-chromene-3-carboxylic acid (3h)
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26. 'H-NMR Spectrum of 6-Methyl-2-oxo-2H-chromene-3-carboxylic acid (3i)
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*Maximum Chromatogram of C:\CHEM32\\DATA\Y2011\MAR-11\A106146.0, Signal Id A
mAU |
16004 |
1400 - “
1200 |
10004 [ @
E w3
SUO—: a :
600 If 2 |
wol | o it
3 r~ ™~ 28 o
200 - | l\ g 5 B | 5
o1\ ArAIY 4\ B0 N | S e
. — : ‘ : , ; ‘ ‘ : : ,
0 2 4 6 miry
| Peak| RT | Area | Area |
| No | min | | % |
H (0]
Jltem] e [ i i
11 |1.497 [2.752e+001/0.835 | H,C N OH
|2 11.977 [1.498e+00110.455 \
13 12.259 19.533e+002]28.936 | H o X
|4 12.399 |8.687e+001]2.637 \ H
I5  12.606 [1.211e+002]3.675 [
[6 12.759 |2.061e+003(62.557 |
17 13.612 |2.983e+00110.905 |

MSD2 TIC, MS File (CA\CHEM32\1\DATAYY2011\MAR-11\A106146.D) MM-ES+APCI, Scan, Frag: 50, "TIC SIGNAL-2"
s w
|
15000003 '&;L
1250000 2 i
ol |
1000000 - ol ‘.1
. ‘
7500003 I I\
500000 ;"\“‘\m h I\
250000 ! A NG = SN N
O ‘_ = T T T T T T T T T T T T T
0 2 4 6 min
*MSD2 SPC, time=2.211:2.375 of CACHEM32\T\DATA\Y2011\MAR-11\A106146.D MM-ES+APCI, Scan, Frag: 50, "TIC SIGNA
] =
] 123
8 i
6
+]
i =
2+ X
0 J \_J x 3 &
; . ; ; . : ; : : , : : . I . :
200 400 600 800 m/z
*MSD2 SPC, time=2.702:2.954 of C\CHEM32\1\DATA\Y2011\MAR-11\A106146.D0 MM-ES+APCI, Scan, Frag: 50, "TIC SIGNA
(=}
175 [
15 =
o
12.5 ~
10
7.5
5 e o
5 og
25 &5 ‘N
0 L L‘JL‘-\._: el
. . " . : . : . : . ; . : v - - ;
200 400 600 800 m/z

27. Mass Spectrum of 6-Methyl-2-oxo0-2H-chromene-3-carboxylic acid (3i)
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29. 'H-NMR Spectrum of 7-Methoxy-2-oxo-2H-chromene-3-carboxylic acid (3j)
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30. 3C Spectrum of 7-Methoxy-2-0xo-2H-chromene-3-carboxylic acid (3j)
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31. Mass Spectrum of 7-Methoxy-2-0x0-2H-chromene-3-carboxylic acid (3j)

H
B: UV Detector: 254 H 4.663e-1
(1) AN OH Range: 4.663e-1
1.11
o ‘: \
| H,CO
= k! H
3.0e-1 |
2 3 i
¢ 2.0e-1] 1
3 | i
1.0e-14 i\
= " \
0.02 T = B e AR T T G L B T —1 Time
0.50 1.00 1550 2.00 .50 3.00 3.50
Peak Number Time AreaAbs Area %Total
1 1.10 2e+004 100.00
Peak ID Time Peak ID Time
1 110 1 1410
: (Time: 1.10) 1:MS ES+ 1:(Time: 1.10) 2:MS ES-
4.8e+007 1.4e+005
100 2213 100 17T.2
243.3 | 219.4
L (
e 50- o° 50 [
244.3 355-4425.653 i
P
04— | Al — —— m/Z 0 lu%xvulllvl /' — — ‘m/z
500.0 1000.0 500.0 1000.0
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34. 3C Spectrum of 7-Fluoro-2-oxo-2H-chromene-3-carboxylic acid (3k)
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35. Mass Spectrum of 7-Fluoro-2-oxo-2H-chromene-3-carboxylic acid (3Kk)
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37. 'H-NMR Spectrum of Ethyl-2-0x0-2H-chromene-3-carboxylate (5b)
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3: UV Detector: 254 8.46e-1
(6) Range: 8.459e-1
1.16
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| H . COOEt
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i
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% o.72 [\ A o ]|
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0. 0y LIS WL \?‘\'1" d T T T T ' T r Time
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1 021 3e+002 0.68
2 072 1e+003 3.81
3 083 9e+003 22.53
4 091 5e+003 12.03
5 1.02 3e+003 7.51
6 1.16 2e+004 52.78
7 1.36 3e+002 0.66
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1 021 2 072
1:(Time: 0.21) 1:MS ES+ 2:(Time: 0.72) 1:MS ES+
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38. Mass Spectrum of Ethyl-2-oxo0-2H-chromene-3-carboxylate (5b) (Continued)
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38. Mass Spectrum of Ethyl-2-oxo-2H-chromene-3-carboxylate (5b)
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IR Spectrum of Ethyl-7-(diethyl amino)-2-oxo-2H-chromene-3-carboxylate (5e)
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40. 'H NMR Spectrum of Ethyl-7-(diethyl amino)-2-oxo-2H-chromene-3-carboxylate (5e)
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DAD1 B, Sig=254,4 Ref=off (D:\DATA\BMS-2011\MAR11\84943-173-27.D)
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41. Mass Spectrum of Ethyl-7-(diethyl amino)-2-oxo-2H-chromene-3-carboxylate (5¢)
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42. IR Spectrum of 7-(diethylamino)-2-oxo-2H-chromene-3-carbonitrile (5f)
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43. Mass Spectrum of 7-(diethylamino)-2-oxo-2H-chromene-3carbonitrile (5f)
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44. IR Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carbonitrile (59)
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45. *H-NMR Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carbonitrile (5g)
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46. 3C Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carbonitrile (5g)
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Method info :Column:Ymc pack pro RS(150*4.6)3.5
Mobile phase A: 10mM Ammonium Formate in Water
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47. Mass Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carbonitrile (5g) (Continued)
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47. Mass Spectrum of 2-oxo-7-(propan-2-yl)-2H-chromene-3-carbonitrile (59)
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49. 'H-NMR Spectrum of 7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carbonitrile (5h)
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50. 3C Spectrum of 7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carbonitrile (5h)
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51. Mass Spectrum of 7-(morpholin-4-yl)-2-oxo-2H-chromene-3-carbonitrile (5h)
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53. 'H-NMR Spectrum of 7-methoxy-2-0x0-2H-chromene-3-carbonitrile (5i)
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54. 13C Spectrum of 7-methoxy-2-oxo-2H-chromene-3-carbonitrile (5i)
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55. Mass Spectrum of 7-methoxy-2-oxo-2H-chromene-3-carbonitrile (5i)
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IR Spectrum of 7-chloro-2-oxo0-2H-chromene-3-carbonitrile 5))
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57. *H-NMR Spectrum of 7-chloro-2-oxo-2H-chromene-3-carbonitrile (5j)
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58. 3C Spectrum of 7-chloro-2-oxo-2H-chromene-3-carbonitrile (5j)
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59. Mass Spectrum of 7-chloro-2-oxo-2H-chromene-3-carbonitrile (5j)



