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(OCH:); t:t.7 (OCH3); 100.2 (C-8); 10s.9 (C-3); lla.0
(C-6); 114.'). (C-t3,15); I17.6 (C-10); 126,1 (C-tz,16); t21.6
(C-5); 15, .'7 (C-9); 162.i (C-14); 162.8 (C-2); t63.9 (C-1);
I'77.6 (C-z ). LCMS (ES-API) m/z:283 [M+H]- CriH rsO4.

L 2. 1 . 9. 7 - Ll e! h p x v - 2 :(41lupro4 lry ryl\ c h r 9J!J9!:4: o n e I
(Table 2, entry 9): white solid, mp \71-173 "C. 1R (KBr),

u, cm-': i8i I (aromatic C:C), 841 (aromatic C:C), 1022,
t'.294, t5t4, \456, i608, 1660. rH NMR (300 MHz, CDCIr)
6: 3.84 (31t, s, OCHI); 6.48-6.41(2H, rn, H-6,8); 6.64 (1H, s,

ti-3); 7.1! (2It, t, J:8.1 Hz, H-i3,15); 7.89 (1H, m, H-5);
190 (2H, nr, Il-12,16).ric NMR (75lrHz, CDCIr) 6 : 55.6
(OCHr); l(t1.3 (C-3); 108.0 (C-8); 110.0 (C-6); 115.7 (C-
5 l3); I ltr.0 (C-10); 128.9 (C-l l); lil8.9 (C-12,16); 130.1

(C-s); 161.a (Cl-9); 165.3 (C-14); 165 9 (C-2); t66.1 (C-1);
I74.8 (C-,1). LCIMS (ES-APf) m/z:271(M+H)- CroHrzFO:.

Z 2. 1. 1 0. i :MethBxt-2:ewlo n ex.@_lj
(Table 2, erntry l0): white solid, mp 152-153 'C. IR

(f(Br), v, crn-r: 831 (aromatic C:C),923 (aromatic C=C),
1026 (c-o..c), 123ti, 1384, 1442, 1502, r512, 1606 (C:C),
r 641 (C:r)). 'H NMR (300 MHz, CDC13) 5: 8.06 (1H, d, J:
8.1 Hz, H-5), (t.95-6.83 (2H, m, H-6,8), 6.09 (lH, s, H-3);
3.88 (3H, s, OCH:); 2.41 (1F1, m, H-11); 1.86-1.45 (10H, m,
Cl{2). ''C NMR (7:t Mllz, CIDCI:) 6: 25.6 (C-13,15)',25.1
((:-12,16),30.3 (C- t4); 42.5 (C-l l); :;s.6 (OCH3); 99.9 (C-
tJ); 107.5 (C-3); I13,9 (C-6); 117,5 (C-10); 126.1 (C-5);
I58.0 (C-e); 163.1 (C-1); 112.1 (C-2); 111.9(C-4). LCMS
(llS-API) nt/z: 259 [M+H]- C16H1eO3.

l, 2. l. 1 l. 6; f- I u o r o - 2J h e n v | -!: h r o m e n - 4 - o n e 5 k

(Table .!, erLtry ll): white solid, np 127-).28"C. lR (KBr),
1,, cr1-r: 767 (aromatic C:C), 835 (aromatic C:C), I176 (C-

c)-c), l3:;9, 15'70, t624 (C:C), 1660 (C:O). H NMR (300
]r4Hz, CDCI:) 5: 6,82 (lH, s, H-3);7..46-1.39 (lH, m, H-8);
'7.6r-'7.50 ,(4H, m, H-7,13,14,15); 1.93- 7.85 (3H, m, H-
5,12,16), "'C I.JMR (75 MHz, CDCIr) 6: 106.7 (C-3), 110.7

(C-5); 120.2 (C-8)r 121.7 (C.-7): t2',t.0 (C-10); t26.2 (C-

t2,16); I )9.0 (C-l:],15); 131.3 (C-14); 131.7 (C-11); 152.3

(C-9); r6r.1 (C-6); 163.1 (('.'2);\7t.5 (C-4). LCMS (ES-

kPl) m/z::l4l lM+lll- CrsHroFOz.

2' . 2. I . 1 2. t:- ehl ou.2g h e nfuJl r o n, e * : 4 - tt n e 5 I

(Tablt' 2, entry l2): white solid, mp I82-184 'C. lR
(KBr). v. r:m ': (r8.1 (aromatic C:C'). 908 (arorlatic C=C).
1132, 13)7, 1438, 1451,15(;7, 1601. 1651. 'U NVn llOO
l4Hz, CI){-)13) 5: 6.82 (lH, s, H-3); 7.56-7.50 (4I1, m, H-

fi,l3,l4,t5);1 65-7.61 (lH, rn, H-7);7.90-7.88 (211, n, H-
12,16); 8 l7 (r1, lH, J - 2.3 Hz, H-5). ''C NMR (75 MHz,
CDCIr) 6 : 107.3 (C-3); 119.7 (C-8); Da.1 (C-10);125.1 (C-

12,16);126.3 (C-t4), t29.1 (C-13,1:j); l3l.l (C-6); 131.2

(C-11); l3I .8 (C-5); 133.0 (C-7); Istt.4 (C-9); 163.7 (C-2);

177.1 (C-4). LCMS (ES-APl) nt/z'. 25'; [M+H]- CrsHroClOz

!1. 2. 1. 1 3. 6: Mett h o xv2lhetlL4rc m!: n - 4 - o n e 5 m

(Tablr 2, enfty 13): white solid, mp 160-162 "C. tR
(KBr), v cm-r: 658 (aromatic C:C), 1641, 846 (aromatic
(l:c), l(r30, 1255, 1361, 1488, 1618. rH NMR (300 MHz,
(lDclr) t:3.89 (311, s, OCH3); 6.19 (lH, s, H-3); 7.28 (lH,

dd,J= 6.1 &J=3.5
1.s1 (tH, d, J : 2

1,t3,t4,15). '3C NM
r0a.7 (c-3), 106.7 (
(C-r0); t26.1 (C-12,
131.7 (C-11); 1s0 8 (
(c-4). LCMS (ES-APr

Dengole et aL

H-8); 7,91-7,88 (2F1, m, H-l2,lt5);
Hz, H-5); '7.51-7.4t5 (4H, m, Il-

(75 MHz, CDCI3) 6: 55.8 (OCHI);
5); I19.4 (C-8); 123.6 (C'.-7); t2zt 4
6); 128.8 (C- I a); l3 I .4 (C- | 3.1:5):

-9); 156.9 (C-6): 163 0 (C-2), 17Ei.2

m/z'. 253 [M+H]' Cr6IIBOr.

JN

5o

9); 156.8 (C-6); t62.
LCMS (ES-API) nt/z: 83 [M+H]- C17H15Oa.

(Table 2, entry I
('KBr), v, cm-r: 558, 8

c), t268, t454, t584,
(300 MHz, CDCIr) 6

OCII:); 6.73 (lH, s, H
1.21 (IH, rn, H-8); 7.5
d, J : 9.0 Hz, H-5); 7

NMR (75 MHz, CDCI
(C-3); 10s.4 (C-s); 11
'7); t24,t (C-II); t2a

(Table 2, entry 15)| -.^v, cm : /ly (aromal
o-ct), ll6rr (c-o-c),
(c:o) 'H NvrR 1:00
6.76 (lH, s, H-3); 7.1

,l = 9.3 Hz, H-7); 7.58
J : 9llz, H-l l,l6). I

(OClH3); 10a.8 (C-3);
(C-8); 123.8 (C-7); I

12,16);150.9 (C-9); I
178,1(C-4). LCMS (E

chromen-4-one 5p

(Table 2, entry l6)
u,.m-': 693,713,842

dd,J:4.2 &2'7 Hz,
7.50 - 7.5tt (3H, m, tl
d, J : 8.1 Hz, H-5).

1oCH,); 10a.8 (C-3);
5); 122.r (C-8); 123.

Mllz,CDClr)6:8.0
J =' 1.8 llz, H-'7); '7 

.

H-8,13,15); 7.23 (l H

): white solid, rnp 194-196 "C. lR
7 (aromatic C:C), 10t4. 1196 (C-O-
r607 (c-c), 16,17 (c'-o) 'H NwIR
3.88 (3H, s, C,CH3); 3.90 (3H, s,

3); 7.01 (2H, d, J :9.0 Hz, FI-13,15);
( lH, d, J - 3.0 Hz,l7-7): 7.60 ( I H,

86 (2H, d, J :9,Q Hz, H-12,16). ''C
) 5: 55.4 (OCHI); 55,9 (OCHI); 104.8

.4 (C-13,15); 119.3 (tl-S): 123.5 (C-
(C-10); I2'7.8 (C-tz,16); l-s0.9 (C-
(c-la); t63.r (c-z"t; \78,2 (C-4).

white solid, mp l5l-lli2'C. IR (KElr),
C:C), 910 (aronratic C:C), 1024 (C-

488, r620 (C:C), 166t (C:C). t121
I\'lHz, CDCIr) 5: 3.90 (3H, s, OCHr);
7.3I (3H, m, H-ti,l3,l4); 7.48 (lH d,

(lH, d, J - 2.4 Hz, H-5); 't 92 (2H. d,

C NMR (75 MHz, CDCIr) 6: 55.e
I l6.l (C-5); 1lti.4 ({J-13,15); I l9.a
4.4 (C-11); 128.3 (C l0); t28.4 t:C-

7.0 (C-6); 162.1 (C-14); t66.3 (C-2):
-APl) m/z: 271 [M+Ht]- CroI{r:FOr

white solid mp 161-164"C. lR (KUr),
(aromatic C=C), 869 (aromatic C=C).

romatic C:C), l07l (C-O-C), tt92,
/9 (C:C), 1753 (C:O). 'U NVR llOO

.M

t263, t490, l5l1 (C

CDCtr) 6: 3.92 (3H,
, 1637 (C:O). 'Il NMR (300 Ml1z,

OCHI); 6.81 (llJ, s, H-3); 7.30 (lLH,

{-16); 7.39 (1H, d. J == 8 I Hz, H-14);
6,'7,12),'7.'76 (tll, s, tl-15); 7.83 (tH,
"C NMR (75 NtHz, CDCII) 6: 55.9
107.5 (C-12);1ti\.1 (C-la); I l9.s (C-

(C-16); t23.9 lC-7)., 124.4 (OCl"r);

l2a.s (C-10); 130.5 ( -15); 133.9 (C-l ); 149 7 (C-9); 150.9

(C-6); ls7.l (C-13); I

calcd, for CrrHrzF:Oa
|.2 (C-2)', t77.9 (C-4'.t. HRMS (ESI) :

M+Hl- 337.0681 , tburrd 337.0688.

2.2. t.
4-one 5a

(Table 2, entry 11

u, cm-': 613, 760 (

white solid, mp I5l-153'C. IR (K.Bt)

1251 , 1480, 1 57 1, l 6

0H, t, J: 8.1 ttz, H-5); 7.88 (lFl, d,

8 (tU, m, H-i6): 7,11-5-7,45 (3H. m,

s;, H-3); 2.55 (31-{, s, CH3). 'tC NMR
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2,2. Generrrl Procerlure for ttre Synthesis oICoumarins

Mixtue of phenols 6a-d (0.5g, 4.55 mmol), erhyl ace_
toacetate i0.60mL, 4.77 mmol) and r,-ascorbic acid (3.7g,
4 55 mmol) was heated either on a preheated oil bath or ui_
dr:r microw'ave irradiation, at l80oC for 10-15 min. After
completio r of reaction (TLC check), the reaction mixfure
was cooleJ to room temperature and tlie flask was sonicated
b:r adding wator (10 mL). 1'he crude product was filtered
o,/er sucttolr-pump and washed with excess of water (3 x l0
mL) to rerr,f,ve L-ascorbic acid. The solid obtained was ciried

2. 2. L 5, 7-,) ihycl rox1,- 4 -me thyl-ch ro me n - 2-o ne 7 a

.2..2. 2. 7 - H y at r o xy- 4 - m e t hy l- c hr o m e n- 2 - o n e 7 b

.1. 11. 3. 7 - M e t,h oxy - 4 - m et h y l- c h r o m e n - 2 - o n e j c

(Table ) entry 20): sky blue solicl, mp t62-t64.C. lR
spectrum (l(Ilr), v, cm-r: 795 (iiromatic C=C), 809 (arorlatic

r:oCHr), 1C0.7 (C-8), 111.8 (C.6), il2.1 (C-3), 113.5 (C-9),
125.5 (C-5 r, 152.5 (C-10), t5:i.2 (C-4), t6t.2 (C-j), t62.6
r:c.2).

.?, 2. 4. 7, 8 - Lt i.hy tl r o xy- 4 - m e thy l- c h r o m e n - 2 - o n e 7 d

(Table i, entry 2l): yellow solid; mp 236.C.IR spectr-um
(KBr), v, cn) ': 713 (aromatic C:C), i62 (aromatic C=C).
l0:20 (c-o c), t062, 1366, r4s2, 1s80, 1 64r, 165r, 1702

(C=O), 29'28,3312. )

3FI, CH3),6.08 (s, lH
1,04 (d, J - 8.4 Hz,
(bs, tH). ''c Nun 1z
(c-3), ll2.l(c-6), ll
143.3 (C-10), t49.4 (C

2.2.5. 5,7-I>ih

(Table.l, entry 22)
spectrum (l(Br), v, cm
C:C), 1369, 1452,1
NMR spectrum (300
6.17 (d, J =,2.4 Hz, I
7.35 (m,5lJ, Ar-H), i
Ar-oH). t'C NMR
6);99.1 (C-8), 100.5 (
t2t .3 (c-4'), t27.1 (c
ts6.7 (c-4), 157.0 (C-

3. CONCLUSION
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pronroted, solvent-free
of benzo-c-pyrones a

irradiation iis well as r

lent yields. The notabl
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