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Experimental Section
General

Melting points are uncorrected. Mass spectra were recorded at an ionization potential of
70 eV. 'H and °C NMR spectra were recorded at 500.13, 300.13 and 125.77, 75.47 MHz.
NMR spectra were obtained on solution in CDCl; using TMS as internal standard. The

chemicals used in this work were in synthesis grade and were used without purification.

Tetramethyl 2,7-bis(cyclohexylamino)-5,10-dioxo0-4,5,9,10-tetrahydropyrano[2,3-
g]lchromene-3,4,8,9-tetracarboxylate (4a):

Brownish red powder (0.55 g, yield 86%). mp 257-258

| °C.IR (KBr) (vma/cm™): 2933, 2859, 1751, 1673, 1602,

O Q 1446. MS, m/z (%): 643 (M*+1, 2), 611 (3), 585 (5), 553

(3), 525 (4), 486 (5), 402 (5), 327 (5), 297 (5), 269 (5), 170

(5), 96 (20), 83 (30), 55 (80), 41 (80), 31 (100). '"H NMR

@ © (300 MHz, CDCls): 6y (ppm) 1.35-1.96 (20H, m, 10CH, of

| 2cyclohexyl), 3.66 (6H, s, 20-CHj3), 3.71 (6H, s, 20-CH3),

3.79 (2H, bs, CH-NH), 4.64 (2H, s, 2CH-CO,Me), 8.57 (2H, bs, 2CH-NH). °C NMR (75

MHz, CDCls): 6c (ppm) 24.3, 25.4, 33.5, (C-cyclohexyl), 35.2 (CH-CO,;Me), 50.3 (CH-

NH), 51.2, 52.8 (20-CHj3), 70.7, 117.7, 147.8, 158.3 (C-alkene), 169.1, 172.2, 176.9

(3C=0). Anal. Calcd for C3,H33N201,: C, 59.81; H, 5.96; N, 4.36; Found: C, 59.76; H,

5.84; N, 4.28.

Tetramethyl 2,7-bis(tert-butylamino)-5,10-dioxo-4,5,9,10-tetrahydropyrano[2,3-
g]chromene-3,4,8,9-tetracarboxylate (4b):



Dark red powder (0.41 g, yield 70%). mp 238-240 °C.
IR (KBr) (Vma/cm™): 2947, 2839, 1757, 1679, 1604,
1441. MS, m/z (%): 531 (M*-59, 20), 419 (50),
359(15), 327 (13), 295 (15), 57 (75), 41 (100). 'H
NMR (300 MHz, CDCls): 8y (ppm) 1.45 (18H, s,
2C(CHs)3), 3.67 (6H, s, 20-CH3), 3.72 (6H, s, 20-
CH3), 4.68 (2H, s, 2CH-CO,Me), 8.73 (2H, bs, 2NH).
5C NMR (75 MHz, CDCls): 8¢ (ppm) 30.2 (C(CHs)s) 35.0 (CH-CO,Me), 51.3 (C-NH),
52.8, 53.5 (20-CH3), 71.4, 117.5, 147.8, 159.6 (C-alkene), 169.1, 172.1, 177.0 (3C=0).
Anal. Caled for CogH34N,01,: C, 56.94; H, 5.80; N, 4.74; Found: C, 56.86; H, 5.74; N,
4.82.

Tetramethyl 5,10-dioxo-2,7-bis(2,4,4-trimethylpentan-2-ylamino)-4,5,9,10-
tetrahydropyrano[2,3-g]chromene-3,4,8,9-tetracarboxylate (4¢):

Brownish red powder (0.51 g, yield 73%). mp
211-213 °C. IR (KBr) (vma/cm™): 2952, 2843,
1750, 1672, 1591, 1437. MS, m/z (%): 704
(M*+2, 3), 645 (50), 533 (30), 419 (80), 389 (23),
361 (25), 327 (15), 297 (13), 250 (73), 218 (30),
142 (25), 57 (75), 31 (100) . '"H NMR (500 MHz,
CDCl3): 6u (ppm) 0.96 (18H, s, 2C(CHs)3), 1.49
(12H, s, 4CH3), 1.82 (4H, s, 2CH,), 3.64 (6H, s,
20-CH3), 3.71 (6H, s, 20-CHj3), 4.69 (2H, s,
2CH-CO>Me), 8.75 (2H, bs, 2NH). °C NMR (125 MHz, CDCls): 8¢ (ppm) 31.3, 31.7
(2CHas), 31. 8 (C(CHj3)3), 32.0 (CHy), 35.4 (CH-CO,Me), 51.6 (C(CH3)3), 53.1, 53.3 (20-
CHs), 57.5 (C-NH), 71. 8, 118.2, 148.3, 160.1 (C-alkene), 169.6, 172.4, 177.4 (3C=0).
Anal. Calcd for CsgHs59N»Oqo: C, 61.52; H, 7.17; N, 3.99; Found: C, 61.46; H, 7.23; N,
3.84.




Tetramethyl 2,7-bis(2-ethoxy-2-oxoethylamino)-5,10-dioxo-4,5,9,10-
tetrahydropyrano[2,3-g]chromene-3,4,8,9-tetracarboxylate (4d):

| o) Brownish red powder (0.40 g, yield
00O o 62%). mp 240-241 °C. IR (KBr)
NH (Vma/em™): 2952, 1750, 1678, 1605,

| 1452. MS, m/z (%): 619 (M*™-31, 15),
H 593 (100), 561 (80), 532 (30), 490 (20),
\/O\[H o S0 SN 415 (21), 387 (25), 341 (25), 267 (45),
@) 193 (70), 142 (100), 59 (15), 31 (7).
'H NMR (500 MHz, CDCls): 8y (ppm) 1.29 (6H, t, *Juu=6.9 Hz, 20CH,CH3), 3.66 (6H,
s, 20-CH3), 3.76 (6H, s, 20-CHs), 4.13-4.27 (8H, m, 2NH-CH,, 20CH,CH3), 4.68 (2H,
s, 2CH-CO,Me), 8.78 (2H, bs, 2NH). *C NMR (125 MHz, CDCls): 8¢ (ppm) 14.6
(OCH,CH3), 35.7 (CH-CO;Me), 43.4 (NH-CH,), 51.9, 53.2 (20-CH3), 62.2 (OCH,CH3),
73.9, 118.3, 148.0, 158.8 (C-alkene), 169.0, 169.6, 171.9, 176.9 (4C=0). Anal. Calcd for
C36Hs50N2012: C, 61.52; H, 7.17; N, 3.99; Found: C, 61.48; H, 7.20; N, 3.86.

z

Tetramethyl 2,7-bis(benzylamino)-5,10-dioxo-4,5,9,10-tetrahydropyrano[2,3-
g]lchromene-3,4,8,9-tetracarboxylate (4e):

Dark red powder (0.55 g, yield 83%). mp 215-
217 °C. IR (KBr) (Vmadem™): 2952, 2921,
1746, 1683, 1600. MS, m/z (%): 627 (M*-31,
3), 601 (5), 569 (5), 511 (2), 494 (5), 451 (5),
197 (20), 165 (3), 133 (5), 91 (100), 65 (5), 31
(30). '"H NMR (300 MHz, CDCl3): 8y (ppm)
3.72 (6H, s, 20-CH3), 3.74 (6H, s, 20-CHs),
4.52-4.67 (4H, m, 2CH,NH), 4.70 (2H, s, 2CH-
CO,Me), 7.28-7.35 (10H, m, arom), 8.92 (2H, bs, 2CH,-NH). *C NMR (75 MHz,
CDCl3): 6c (ppm) 35.2 (CH-CO;Me), 45.2 (CH,NH), 51.4, 53.0 (20-CH3), 72.1, 117.4,
127.7, 127.8, 128.8, 137.7, 147.6, 158.6 (C-alkene, arom), 168.9, 171.7, 176.6 (3C=0).
Anal. Calcd for CssH30N,01,: C, 62.00; H, 4.59; N, 4.25; Found: C, 62.09; H, 4.62; N,
4.19.




Tetramethyl 2,7-bis(2,6-dimethylphenylamino)-5,10-dioxo0-4,5,9,10-
tetrahydropyrano[2,3-g]chromene-3,4,8,9-tetracarboxylate (4f):

Brownish red powder (0.48 g, yield 70%). mp
264-266 °C. IR (KBr) (vVma/cm™): 2931, 2855,
1697, 1643, 1530, 1451. MS, m/z (%): 627 (M*-
59, 50), 597 (20), 568 (10), 427 (40), 284 (20),
274 (10), 168 (20), 144 (20), 105 (90), 79 (100),
59 (50). '"H NMR (300 MHz, CDCl): 8y (ppm)
2.19 (12H, s, 4CHs3), 3.67 (6H, s, 20-CHj3), 3.78
(6H, s, 20-CH3), 4.66 (2H, s, 2CH-CO,;Me), 7.13
(6H, m, arom), 9.91 (2H, bs, NH). Anal. Calcd for C36H34N,012: C, 62.97; H, 4.99; N,
4.08; Found: C, 62.88; H, 4.94; N, 4.12.

Tetraethyl 2,7-bis(cyclohexylamino)-5,10-diox0-4,5,9,10-tetrahydropyrano[2,3-
g|chromene-3,4,8,9-tetracarboxylate (4g):
Brownish red powder (0.57 g, 82%). mp 236-238
°C. IR (KBr) (Vma/cm™): 2931, 2854, 1726, 1676,

0 O © 0 1602, 1435. MS, m/z (%): 653 (M*-45, 3), 627 (5),

0 O._NH 552 (5), 471 (5), 430 (3), 341 (5), 297 (5), 269 (5),
)HN | o | O 120 (5), 83 (30), 55 (100), 41 (80). "H NMR (500
o Ao o MHz, CDCLy): 8y (ppm) 1.23-1.99 (32H, m, 10CH,

of 2cyclohexyl, 40CH,CH;), 3.81 (2H, bs, 2CH-

NH), 4.12-4.18 (8H, m, 40CH,CHj3), 4.65 (2H, s,
2CH-CO,Me), 8.55 (2H, bs, 2CH-NH). ?C NMR (125 MHz, CDCl3): 3¢ (ppm) 14.5,
14.8, (2CHs3), 24.8, 25.8, 34.0 (C-cyclohexyl), 35.9 (CH-CO,Et), 50.8 (CH-NH), 60.2,
61.9 (20CH,CH3), 71.5, 118.2, 148.3, 158.8 (C-alkene), 169.2, 171.4, 177.6 (3C=0).
Anal. Calced for C36H4N2O1g2: C, 61.88; H, 6.64; N, 4.01; Found: C, 61.93; H, 6.70; N,
4.10.



Tetraethyl 2,7-bis(benzylamino)-5,10-dioxo-4,5,9,10-tetrahydropyrano[2,3-
g]chromene-3,4,8,9-tetracarboxylate (4h):

Dark red powder (0.54 g, 75%). mp 211-212 °C.
IR (KBr) (Vma/cm™): 2964, 1742, 1701, 1645,
1602. MS, m/z (%): 669 (M*-45, 3), 643 (5), 536
(5), 505 (5), 479 (5), 194 (5), 152 (5), 133 (6), 91
(100), 58 (5), 45 (20), 31 (5). '"H NMR (500
MHz, CDCl;): 8u (ppm) 1.25-1.27 (12H, m,
40CH,CH53), 4.14 (8H, m, 40CH,CH3), 4.60
(4H, bs, 2CH,NH), 4.66 (2H, s, 2CH-CO;Et), 7.35 (10H, m, arom), 8.95 (2H, bs, 2NH)..
BC NMR (125 MHz, CDCls): 8¢ (ppm) 14.1, 14.4 (2CH3), 35.6 (CH-CO,EY), 45.2
(CH,NH), 60.0, 61.6 (20CH,CH3), 72.2, 117.8, 127.6, 127.7, 128.7, 137.8, 147.6, 158.5
(C-alkene, arom), 168.6, 171.8, 175.7 (3C=0). Anal. Calcd for C3gH33N,015: C, 63.86;
H, 5.36; N, 3.92; Found: C, 63.91; H, 5.42; N, 3.86.

Tetraethyl 2,7-bis(2,6-dimethylphenylamino)-5,10-dioxo-4,5,9,10-
tetrahydropyrano[2,3-g]chromene-3,4,8,9-tetracarboxylate (4i)
Dark red powder (0.48 g, 65%). mp 245-248 °C.
IR (KBr) (vma/cm™): 2972, 1731, 1678, 1642,

O O 1584. MS, m/z (%): 697 (M*-45, 5), 669 (10),
@) | o | NH 625 (11), 597 (8), 452 (10), 299 (5), 196 (4), 156
)HN 0 O (28), 105 (50), 79 (50), 31 (100). "H NMR (500

O 0o O._~ MHz, CDCly): 84 (ppm) 1.20 (6H, ; Jun=6.9 Hz,

20CH,CH;3), 1.30 (6H, t, “Jgu=6.9 Hz,

20CH,CH3;), 2.22 (12H, s, 4CHs3), 4.10 (4H, m,

20CH,CHs), 4.21 (4H, m, 20CH,CHs), 4.65 (2H, s, 2CH-CO;Et), 7.09 (6H, m, arom),

9.81 (2H, bs, 2NH).. °C NMR (125 MHz, CDCL): 8¢ (ppm) 14.4, 14.7, 18.8 (3CH3),

35.9 (CH-CO;EY), 60.7, 62.0 (20CH,CH3), 73.5, 118.2, 127.7, 128.6, 128.7, 133.9,

149.1, 158.2 (C-alkene, arom), 169.8, 171.9, 176.8 (3C=0). Anal. Calcd for
C4oH42N2012: C, 64.68; H, 5.70; N, 3.77; Found: C, 64.72; H, 5.80; N, 3.73.



Tetra-tert-butyl 2,7-bis(2,6-dimethylphenylamino)-5,10-dioxo0-4,5,9,10-
tetrahydropyrano[2,3-g]chromene-3,4,8,9-tetracarboxylate (4j):
Dark red powder (0.60 g, 70%). mp 225-227 °C. IR
A/ (KBr) (Vmax/cm™): 2978, 2926, 1740, 1668, 1614.
00O 0
O. _NH MS, m/z (%):709 (M*-146, 3), 653 (5), 496 (10),
| ) 455 (3), 372 (5), 287 (5), 271 (5), 213 (10), 57 (60),

o O\F 41 (100). '"H NMR (300 MHz, CDCls): 8y (ppm)
1.20 (6H, t, *Tuu=6.9 Hz, 20CH,CH3), 1.39 (18H, s,
20C(CH3)3), 1.53 (18H, s, 20C(CH3)3), 2.19 (12H, s, 4CH3), 4.70 (2H, s, 2CH-CO,'Bu),
7.10 (6H, m, arom), 9.85 (2H, bs, 2NH).. *C NMR (75 MHz, CDCls): ¢ (ppm) 18.4
(CH3), 27.7, 28.5 (20C(CH3)3), 36.6 (CH-CO,EY), 73.0(C-alkene), 80.6, 81.6
(20C(CH3)3), 109.2, 118.0, 127.1, 128.1, 134.4, 135.2, 147.7, 158.9 (C-alkene, arom),
168.5, 169.8, 173.3 (3C=0). Anal. Calcd for C4sHssN,Oy2: C, 67.43; H, 6.84; N, 3.28;

Found: C, 67.49; H, 6.79; N, 3.31.



1000

= LEGEH0L
' 088601
B8'60ZL
9¥'00€l
_ 90'LEwL
(e10l i - A
 Zezool
LG LGLAL
L9'Esal
LG B5RE
6 EE6L
St ERLE
elui A
e
8P 15
g ® g B8 8 © o B8 8 8 8 2 2

SOUENIWSUERL | %,

3000

oo

Wavenumbers (cm-1)



DI-GHADARI-52-87.1@.28

File ! DI_68.X65 Date 8-/27-18 Time 82:14:46

WHHwﬂlvaﬂu Bp=31 Bi=87978. RT=1.77 CT=256
8% 31 w5 _
5%
R 7 a3 "
25 ;h‘ ; _ 178 258 <269

_ﬁ.. __h _=_ m____._.F_ﬂ. i _: ..__“__.‘: ; ____E. - M:.. ; "_:_ __ el r -, __ 3 ____. _ T - __ __L___“L e
Mmmw_wm =14) A 98 114 ﬁmm Hmm Hﬁm 198 21R Mwm Nmm 278
5
=1 A

i 297 .
—— ___ __ | _ _ _ ‘ __ l rﬁ . _ ? .._.; | __._h | ;

E ] B

b ki b bl Rtk i Lk Wl b i

168 £88 wmm wwm 348 wmm umm ﬁmm 128 Aﬁm 468

Thu
58
257 1

585

553 g

Il

611

L

e

il Al it s | ._...:._.: il nana

g It i [

538 mmm 578 598 mhm mmm mmm mﬂm mmm ﬂym

SB=38 SE=778 DB=38 DE=778 N=8
S List >

5=[97->187]

B=B Pos=? Tot=7

=2 T=8.8 Fact[138->88¢




e P , R VAR [T R | S L \ 1 N 1 . "
(] _ L le= Y
W3/2H PEROD PET WITH ol O .E__ = e E z
w3800 GOELS "0 Waehd =l 2= | L 2 -
M g5 gez- 21 jal &) |8 = A -
wdd Grg'0- 24 \ f \
TH {5 G2FE E]
wod £Te T dld
Ul L6 L]
w3 00°02 X _.. ¥ J,ﬁ
sJayanesed 1010 el 01
oot X j ‘
: : I
W OE0 B Hﬁ
o B85
W3 MW — #
ZHH 00000E1  04€ 5 |
f:1ae ] 15 ; #
sJajaueged BUTEEAI0L - 24
T 9BEEZEY0OE 1045
a6 0o 2- |27 |
2980 0951 id
HI 1IN
snaszsss |y TIHNEHD samwemas
3% DDDOOOOD 2 it
o proae Eld
2950 009 30 =
I 00 KD L) -+
Voage 9 !
208 1Z02LE0 2 o [
M GIFEEZ O 536014
400G 218 HIS
1 =]
ot 28
£1003 N3N0
B9LTE aL
oEbr S0Hd Vi
Hi-G8 OB @0 §  [OHBDGE
138ds HOHLEN] 1 L |
e L / /..
SE118002 Taeg \\ 7 _J ] \ i | _
SJajemriey UDTIIEIADIY - 24 [ T ot L b =]
Wi umg Pay @ 2 g
1 N0k - g S m »
@ [inE et e & o = S
TSROPYN TN

Sudlagbiiy BIB] JUISN]

HAN HE
25

10



B/ TH ZG0EE EER HIZH

w2 /wdd GDVE " HI M
L 24
=il 29t CEl- d2d
o B} BES3E (E]
el GG1ETE did
ul g e =]
W3 Q0TS L)

suajauesed 3819 yuu OV

ol Bl

[ ag

TH 01 a
8 B35

LE] K4

THN DEELLSEEE 15
BEEGE 15
SJpianeued DUTEERI0N - 23
T GOODCIET D€ 2045
B opet Eb T
BP D021 21
[ &l
J8EN 0048 20d42¢
H R

Qi e E9Hdle

we 2 TINNYH] mermmres

Il ESREGLF G [{IF
BP 007 2- e
%0 5@ Id
JEE [l
snssamww [ § TENTHD secawsmw
335 00320000 3 2in
328 N0ADOGEDTD LED
I@E DOOOOCOD 2 L1}
A 070CE a1
296N 00 % 30
50 [0 i Lo
ErliZ i
395 BOGEEER§ oy
IH EEFFLE D L )
TH I GBS M5
[ 50
EGl G
L=l LINAATE
S£550 Li]]
oEfhs B0
Wi-OF 000 B G CWE I | 1 |
13805 Wi LSHE / i ¥ | ___ _
1.0 L i ( _.\ __.J _ [ 1
51 E00E Taien - o - e
S aTameJEg UBLITEIADNY - F4 g e B e o = B Bra =
: o T¥E 083 3 2 £ 258 ’
BE Mg T 3 VT [T=RE R = ) - o =] [ TSRV}
lepELD ELL]

SURIMMBIES BIE] FURLATY

HWN {HE)2ET
2a

11



SHGC

| | |
| | o -' G
| 1
| ¢ Q, m
m & @ -
|
| | |
— &
_ &
|
| [
|
|
_
|
m | |
| |
|
|
_ | 7 |
'l { |
|
| |
} — -
A T T T Ty
T 32 ¥ | £ 4 i

=TT =1,

T Tt

T

{ I e s e e e

-

op
ik

150

12



LE'6501

-
FUUUERF

1000

. S = I ——
: e ———— - __GB'SDE'L
| e
s __BS6BIPL  ggipp
¢ R ) _ 6v #0091
E—— —= — 90'620L
o b
% -
; \G6'LSLL
i3
P
3
{
|
‘ o '?_‘___1 s FAAVN T4
=
=
s RARERE
. eb09zE
: 4
|
~
L 4b
L 2
w o w o w o w9 2 2 992 @9 8 g &
0 = ] 2 hi4 = e] @ It} [y} ~ 3 © 0 ™
SOUBPILLISURL| %,

13

2000

avanuBens. oo )

3000

4000




>

DI/GHADARI-52-G-87 .18 .21
Yile ¢ DI_68.X29 Date 8/26-18 Time 17! 6:41

188 5=[75-2>96]1 Bp=41 Bi=51618. RT=1.59 CT=237
| o, 41 57
e P 2
51 WA
25
preesmeisprstrmonpreraprreehibr _f_r .m..r___.___ “.:____L e e iy Ty T |__
1661 1 <8 49 68 88 189 pmm 148 Hmm 188 28R Nmm Nﬁm
(VIR I
GH 413 475 .
25 595 327 359 ! _ _ r
Tq!jqq._.._E._..:a...jxi et e L..m_._ T _.__ b e __ G i s i 1
188 2o 278 298 318 338 umm 378 398 ﬁ:.w 438 amm .n..u_w Am_m
lw.f”r.-_ 1 m—.-wuu “ I
L8y W :
PSS ; H |
it abink et ki _,.._._ RS b Wkl s ik ik T A | il By s | R ”_ Lhabhd b’ | o b 1 V
LA LZ2H 548 568 mmm mmm mNm 648 @ma 688 wma 728 ﬂﬁm

SB=38 SE:=7YHA DB=B DE=778 N=08 Z=2 T=0.8 Fact[435->688]1 =8
S List

» 3=L?5->961 B=B Pos=3 Tot=3

14



/T pogEr LB1 WITH
wijudd PoEIE 0 Wl
IH OE vEBE- 23
WOt (PO~ de4
I ¥E PREE 14
udd gr1 0L did
wa &1 M Al
ul oo %3

sJejawe.aed 1010 gEN 01

Mt .|

0 =1}

IH O 0 -l
1] b

H3 i

kW 0O0D0E T DUE £5
3e553 16
saaqsueded BULSEAID - 24
THH 9E6EZET QO0E [F =
w00 - e
Jasn 05751 id
Wi 1IN
szz=zaew 14 TINNYHD ===swasc
185 OOOUGHND 2 it
¥ 0 DBEE Ell
Jasn Qg 4 ag
Jash B ra L]
1822 ]

4% 1E0EL6) € L
4 GireE2 SIHAL S
14 005 EVBL HiE

] 50

ol SN
BT ININTDS
B2 al
aeb? D0t W
Hi-BE OFF v 5 OHA0H
1330% Wiz LGN
DE'wl sy

91z 1e0d2 T@IEd
SJ3yIEeJRy woIISINbIY - £
1 [ERli L]

vE Dbl X3
aepR BN

SUalsp.Ies B1S0 JuddJn]

SL00° 0=

r 9

PP (L S
sl 12
=3 |2

A=

[ A=

L50LE

BG2L'E

{99 F ——

wdd

r

realaiur

54}
|
i
o
L=}

wdd

4b

15



WI/TH 26082 558 WIZH o ; Y ¢ ;
#2/402 EDOTE ‘o Wwiedel ¥ 52 05 S ol g2l 0sl =141 ooz

T 05 Gl &4 et
wid al Bi- d2d
T L1 RESEN [ ]
wid gR1 BN gbd
LN k3
Y 0002 L}

i pameand 910 e u._

L] ad
(1] [: 4]

TH OOl B {
) 5 t
wi L]

Iuw DERiCOR GL 45
SEGLE IS

Fodjiuestd Buissadouy - 24

7 SO0ZHED DOE £045
B0 00 @ (15"
BR 00N g
B 002 i
888 00 L8 20ald
HE 2N
PRI 20Ha0d0
svrmsren 2 NNV ==csss=s
T ESGCRIF 6L 1345
B8 00'c- e
ELEE i id
I 1IN

mmmmsemn | i TIHNTHD ==ssssss

HE 0DINOODD" 0 2iP
WS OMOCED 0 1]
5 GO00ead 2 i
W 0 00E L
2850 Oo'9 a0
2asn Qg id .1}
g [
13 QOSGLER L o
i BERFIED S0
i 119 GBS s
z - !
gl ™
bW ML
SEgEn B
petidby D0 il
Wi-HE 0EE W 5 OMODEd |
13ats LTED ¥ f. \\/ I &, \\mw
a0k ezl _ _.‘ A 7 1 | J | __ /_ | _.q | I
022 | pod2 2180 . PR e e
Savimeaeg LTSN - 25 i GHER UEaE Ny 55 SLEEBRIRRY
_ oncess 8 SNES Bges 29258 88 2B2I3BEeR
& i 3 %] bR DD WO D WY Wl S o D [ =S O N == U0 L - U0 O D
14RDEVD e,

Budjandi g ®1E] Julaan)

HWM {HT) JET
9-25

16

4b

wed



0001

{1-W3) s1Isquinuanep),

000e

000E

£8'60Z

Z8'2L91

F LBSL

BE LEVL

AT

ETOPPE

@DUBRILUSUE] | ¥,

17



-

DI/GHADARI-52-H/87 .18 .21

b e Hep e .._.xE._ - a_m:n_ ..._._L.._._4_.+W._._..#._._.._‘“._.Fr_t__._I}._J

Treey :1_._ T _J!I_i‘!ziqﬂlz.:.!._.-inli—sixiﬂ_!:.._..._1(.._._._._..__

File : DI_68.XZ8 Date 872618 Time 16:59: 17
1088 m [148->1581 Bp=31 Bi=67128. RT=2.49 CT=325
o=, wH 57 ” *16
58 - . ! 2143
% 1 T ]
_w._.._r.__.m .m___._._._ :q_,_w__:.:."_._mr".__ __4.._:_:.; M Dttt ,r. ol hrreperery rrrepes b _ |
tap, 385078 98 118 139 158 170 198 214 30
., | 419
28 ] 361
254 | 297 327 389
|_|_ m__—n_.:4 - #_,: . ___-, - q.,_:_“—].. :_ N 3....._.:
Hmmwwmm e als) wNm 340 wmm 388 ﬁmm 428 448 4¢
=Y AR
58 533 645
Zav 4 _
__._ ey TrreTeT remrrreephbre Ty “__ i o iy i)

mum mmm mqm mma 618 638 654 mﬂm 698

718

738

i L

L

AL 278

Yhid  7YH

SB=3@ SE=778 DB=38 DE=778 N=8 Z=2 T=8.8 Fact[194->90h41 *1il,

S List > S=[148->1581

B=H Pos=1

Tot=1

18



g L4 ] g o wad

4c

i oarsaisie el o sasa sy loes iy pieaale v i o ndipagaiiie Soasaas e n ol i aa e baiaibs
U3/2H GEEER 062 HIZH
w3/wid EGIEG 0 WM o @) [ P - e 5
B I e i = _.: I~ Rl ._,u,__ 2 g
wod f892°'0 £] Ny = = o
H Br"0GES i B 18 Mm 3| 2 =
w0t geg’ b did / f _\ _
w3 g2 0F A1 i
wi ga° 02 X
SJATFESRD 1070 HAN 06 d.l ﬁ
o d Jﬁ
[} :al
TH 0ED al
0 55
LE] L]
THW TE2O0ET 005 &
BaL2E I5
sJajsweJed Gutssadodd - 24
THW GEEIEEL 006 045
8P DOE- d
Jasn oS0 Td
Hi FINN
szzszsss |} TIHHYHD ====sm=e=
125 QRDDOSEG O WHHIW
195 00000000 O 153H0W
185 DODOO0NG S 1]
¥ 1862 ET
JuEN 054G 30
J@sh Q0w Br NO
2 Ene fal:]
36 JOFDREHE ov
IH ZESLSE' D 53014
IH BLE OEEDT NS
1] 50
B SN
E1303 JUELN
QE56e alL
oesz O0Hd N
EV/HT oWD w8 ©  OHBOHd
32843 HNHLSNT
L= st ) > _/ * ‘ 7
£02tA002 L | \
SJ3TMEIRG UOTITEINDIY - 24 S e e wow = s - -
® &8 2 = 2 & 3 E
i oMaOHe 8 228 =@ ] 2 g
Bz M3 B R n_.ﬂ-_ .W o il 'y B m
TuegEug IHYN

SJEIAWESEY BIEQ JURLIN]

LE/B/48 W BEZ 1€ ETI0D UT HWNHI HEG

19



it i = ¢ o0 < . ... s s

4c

TH 5 £6OY 24
o GESR 24
™ ZrpEEEE [X]
w3d 1327212 did
i - _ i%il.é%
u3 00’62 ]
Suljaaeagd 3000 HeN O
o'l ]
[ @
IH DO a1
1] 855
LF] Li]
M DBELLSE 52T &
BRLZE 15
FumjawRaed BUTSEA0.L = 24
THe SOO0SE) 005 2045
ap 0% 51 (1%}
an 055k 21
ar ot'd 2.
Jasn o0 0f £l
HI 20M
giTies E0keief]
wmwmnmen F TIRNYHT == m-—— -
IhW EFIEQLLSEL (0]
B9 00E i
305A 016 td
o {5y ]
- = [i THVH] sesesasa
28s QD00OSE0 0 AL
8% Q0000000 0 153408 —
986 BEGGGEEE 0 V130
3BE QOOOODED 1]
86 00000000 § 1 1i]
¥ 2'Bh2 3
EELLN ] m o
JaEn 059 gk L]
60 L]
338 GEGIHG I L
T FrrdlE0 5300 4
H B0 DEDOE WG
L S0
HIE N
ET03 JLEDY
B3 81
CcBdbz A Tie
o \7/ \\// \\7 | |
Jaads HWNHLENT _ m
2iFi aun | f i
LO218002 Taneg - - e e
Saanmeing WO SINY - o4 mELgn Speg  dydy = 5 2 833 g
1 N30k MEIZ0 RslNa & o i B b ] no 988 2
i e Mo W=k OWuwo e 3N O = v — w M
TuRQELS ELL]

SJBlaeRITE RIS JURJST)

£3/6/48 ¥ 862 1B £1000 ul UWNIEL H2G

20



e _BLIZ0L zgapn

- 205t

88'6601

8LTSYI
—

L0°S09L
- 9881

- 08'LLg

gt T - -_“ T
y—"1
—————— -
== - o

j.‘
!
?
5
| _;’/l
| SE'Z96Z
N 4> 1)
| e geolgE

|
H

=

\/O\H) 0
& |

4d

1000

2000

Wavenumbers (cm-1}

3000

I
& & 3

LT Y L 5 B

| LN L L
¥ 8 R ®

SoUBNIWSURI | 3

21



DI/GHADARI-5Z-K-87 .18 .21

File ! DI _68.X26 Date 8726718 Time 16:43:15
198 W [115->126] Bp=142 Bi=94478. RT=2.89 CT=283
142 :
752 31 ' *16 o3
58 - _u..m.H 238 267
25 4 : 59 _
_.? . h—z_.._ - “:.__ e ._q h“ﬁ i ~ : __:1_ m—_11 : il — ok _._’ ___ . 1y r ._._h“.. breron
1698 38 58 78 9 116 138 Hmm 178 A B 258 278
75 1 oufw Qs
58 1 o
254 { 298 341 387 415 __ 499
____.ﬂ _ .__r__ : _____. " B 2| _m_r e _ e _. ﬁ,_d,&. — ) _ _ .r_._ S
ﬂmmﬂwmm 388 320 348 3680 388 488 4280 —© m mmm 528
. . 9 "
sl 561 593 S _
58 532 5= o o __
= .
it #mic 1 | B | et bl Rt Lans! b ] o e | i ¥ | il i I ol ] ol i ek el |

mwm mmm Mﬂm mmm 618 638 659 mﬂm mmm 718 738 V58 778
SB=38 SE=7?78 DB=368 DE=778 N=B Z=2 T=0.8 Factl[163->7531] =16
S List >

8=[115->126]

B=A Pos=1

Tot=1

22



[ 4 9 H 113 wdd

v e rer e ey raa g e lesaasaas gy sriiai skt ici i vpeniaaila i bt bid i il gy TR EE NN T

WY 2962 92 WIZH
-g?uu m“mw.mmo ._u._nw.“ w wwfe|w s - w.
wdd ger 0 d2s o R_o& -4 I W .M
I FEPALG 13 g F2lad = = 2
wod 92511 did
wl G2'g Al ; I
w3 0o’ 02 x3
SJayaweded J07d geN 0OF
AN Y
oo " # :
0 1]
™ OED m
0 ass
LE] LI
IH% FEZ0DEL " DOG 45
BOLEE IS
ssajaweJed BUissadndg - 24
Iud GHBOCE) 006 vods
Br D0 E- d
JaEn oS0l id
Hi FINN
ammmamne [} TINNYH] ===emnmm C—
335 DOODOGTO O HHMIN
A% pON00000 0 153404
A0 JOL00000°9 il
M 2'ged aL
398N 05°9 E'i]
Ja8N O0F EF H
[N = ]
W5 (P01 E oy +
TH ZESLSED 53014 O— L8]
I4 BLG OEEDT HMG
3 50 =
=1 )
ETI0D IM3AT0S
SEGS9 aL
oefz 08N
ER/HE oND BW S DMB0Md
13908 WL LSMI
e 2 A 2 | |
L0218002 “ayeg
SJEjIUREd LOTITSINDIY - 24 - W L B B D e B B S B ~ @
ha T L [ I SRR R TR TR T ) b - =)
; — HEE REgpsz8iid & 5 E
12 i BES DEIgEpRNE S = 4
Tusheug IV

BJATIWEIEY RIL] JUAIINT

{V/B/L8 W BBZ 1B 1000 UT HWNHE ¥-25

4d
23



SI/TH pAR0S SEET WIJEH

uifucd £3098 0F HIMdd
TH 09'als 24
wid p2ip d2d
PO T 1]
wid SEE E12 dba
[ = I A7
3 0002 X1
SJFleEsed 1000 waN 0

i ad

a 2]

™ o0l :h]
a 855

LE] L]

THe GBELLSL"GET £
BAL2E 15

S0 80eJe0 BUTSE80J =~ 24
THH GODOZER 006 2045
8P 055k £l
ap o0& &R 2
ae oo o e
JEEN 0008 S0dd
HE 20
FIEEICL] £06d0d]
........ 2§ THNVH] asessezs
I EPSEQLLS2F 1'F 1
B0 00E e
88N 018 id
X =]
seswmzan }) CJINNYHD semessen
ELERVT WM
735 00000000 0 153
LR Y1130
396 DOADDOED O e
282 HOAGOCDO" T 18
RN ER
Jasn 959 !l
JWsh 95991 L]
2058 o

335 BEGHGFG'D o
M FPFIIE O ST
IH 620 0EOIE HES
L] )

OEE 5N
El202 INIAT0S
B2 oz
pefabz B
EL/HD oMD ®e §  [MEOEd
13ads WELSHT
52°ER auty
£0218002 ~aien

SJd@ e IEY WO ESTAETY - 24
1 NIk

22 DRiclx 3
TURDELS N

SSaMeRRL R1B] JUSJIT]

o = 001 s2t 0G3 &L ooz wdd
L I 1 1 i L L | - i o | i
OK/!
—
]
—- WoB MM @ e = = hommaN
= G & =B 8 d333 ® & 8 884 ]
i o B WD N3 - m = & 0 Lad = ~ & m o 3
o o o] [P iy [= i - I Uy W} - [ m N DWW A
-— R n w oo o n & o o 4] o R

LE/B/LE W BES 18 E£120D Ul HHNIET %26

24



294901

LSEQLL

= ) ___8guepl

51262

GE'ZS6Z

_86°9LEE
.. 96 6ZHE

e R

060091

— wroviL

88'€891

2000

Wavenumbers (cm-1)

25

£

£5-

e

i

1T I ] T TT T TT1 1 T

O @™ © ¥ N O W@ @ N O W @ 5 N ¢

S o2 0006008 2P 8IIBI LI
souBIWSUE | 9,

4000

1000

3000



DI/GHADARI-52-T-87.18.28
File : DI _68.X66 Date B8-/27/10 Time B2:21:59
S$=[91->1291 Bp=91 Bi=215838. RT=2.14 CT=299

i 91 , 194
eI . e -
50 ' 133
25, 31 | 165 ﬁ
_L_ _.M_“.___!.“_ri._,__,.r_...._... _L_#.aq]_ﬂ_ai., Hovrpe .___ R _._:._ _ .____ | — e R et MU Y
iom, 3058 78 98 118 138 150 170 198 218 238 250 278
THx A
58
D5 451
Al e i et Ml Wt Mlaalt s Wil etz Wt iutdd waianis M __ il ki s L___ T
28 3@ 328 348 368 380 499 420 448 4
188
[ 6a1
58y -
PG 569 bZ7
™ le.,.. _:.._.1:4_..1_.:.1....“T..4._:_,____1.._ | q.—f i __u_. i i Mkl W i b ikl v e ek o e |

538 GL58 5YA 598 618 638 65 678 698 7
SB=3A SE=778 DB=3#H DE=778 N=6B Z=2 T=0.8 Fact[124-
S List > 5=091->149]1 B=8 Pos=4 Tot=4

26



U7y GrGRlERT HOZH
3wl BODYE O Hoid
I4 98¢ 90g- 2
wid gEe (- di=
TH 5E°GHEE k=
wdd g2 it dbz
ul pE g 42
uz 1 og X3
SJajouesEd Qord HeM 00

ool Jd

o : ]

ZH DE' 3 a7
] 155

LE] L]

IHW DOOOOET DOE £
SEC60 15
SAR1EEJRD BUTESAI0L4Y - 24
IH4 9EBEZED O0E 1045
8o oo d o
JEEN QLG d
HI Em
===zmzz 1) JIMMEHD ssssssss
IEE QOOO000D 2 a
W 0'0BE Ell
2880 0§ )
s 0o P2 HD
I B b

9% 1202EE0 2 oy
TH BIPEEE O 5300l 4
IH DD 2IBL HKE

3 o]

ol L
£1303 JLE v
g9:2E (i}
OEQ2 Dl Wt
Hi-#f OHH we & QH9O0Hd
13005 WHLEH]

Bi Pi Aty
SoHoGa0Z Taien
SJalEURIRY UDTIISINOIY - Fa
1 NG

=] L L
1aRpeuy E L

BT AVERG RIB] JUBSN]

282100

P—

=

£9rBl

11GE9E

Geded E

| i

oSt 0

T GEds ©

I
13

0851

=

9995

aono t

ot wad

|
L

/

PLEST
FPESS b
0804

EBEFS ¥

GIGiS P

[e] A0 of

EGTS
LL9r9° 1

N HY
i-2¢

F

FESLZ £

BBEVE £

BEPGE ¢~

~

m
jiu}
Fa
o
et

wdd

27



W3,/TH @5082 BER HOZH & - ;
ma/udd BOGIE 1t kel b 05 oo 051 Do wdd
H 15 SkF]- 24 ST, PR ] N CHRN. PR, ¢ b | R 1 L | R EL et | - R (Rt | Sl WS i . | L _
wdd ;91 §1- 2
I BESST 4 p i [
e 551 BiE gl 4 i i k ' s e
Ul GOPL ] L L | m A ’ 3 . Wik ki
w3 00 g xJ
SJ37ameaed 101d yNN OF
o1 o
o aa
W00 a1
o 55
LE] HOM
THN DERLLP G 45
SES5T 15
SaaiduesE0 Buissaocdd - 72
IHW GOG2EIER OOE €045
BR 00 Bl EINd
ap 0o 21 2ild
e - £
2@EN 007 LA 20d0d
HI aXN
QEIITRM 29HAD
mrrmmaas £ JIMHWHD secamae=
T ESEIGP Gl 1045
e oh2- e
JEEM G TR I
JEF 1N
wwmmmmmn [ IINHTH] sessemns
138 ODO2SOD0D 0 2
25 MDD IR
235 Q000000072 W
® 07 00E al
ELEN £
Jasn poR‘ie L]
BroZ 2.}
8% BRCETSE 1 ay
TH GERFLI D 53014
TH O TI9 GRELE G
£ 50
ETH SN
) i o] LH3ET0E
SEGEa oL
celodz S0Hd el
Hi-08 088 us & OHECH: _ ! |
13ads HIHISNT \ !l ! _ | /
B2'rl aun | 7 __._ £ J ﬂ _.__
EOIDED0E T#Ep ! b Lo Y -y Y
SJFIAUEJES UDTYISIADIY - 24 = _F.% bq._ E % u m H ...f.._r t.,“ ™ ...u._..._ _,_.M ﬂ r._w.._ m % ,..m_ m..,._ W
: e 2 N Bul  rmoa o3yl B B ooha "
Gr OMX 3 Lad ) O =3 10 LS LONS BT ] S R Vs [ | BT — Lt (== R J]
LIRpeL IWEN

EJIIMOEURY EIE[ Juadsan]

HeN [HY)IET
1-2§

28



{}-Wo) SIeqUINUaREA
000z 000E 000t

__BYPELL

o 6reEl

Lo0ESk

\P6'L691

™
2

5SS

T

B0°LEGE

LL'G58E

FoUBYILUSUEY | %,

29



1662
o
L.
25

16882

T

2 P
25

186
Thi
14 P
G

N

[

DI-GHADARI-52-D-87 .18 .28

File  DI_68B.X52 Date 8727718 Time B8: 8:.28
.ﬁﬁﬁHmmJVHﬁﬁu_mﬁuﬂm Bi=26598. RT=Z.32 CT=382

; 79 185

31 =3

- 144 168 274}
E—.«lsm___._._ L _,_._ k "_._.__. ol p_._:“ __.m__ > ._m__.__ 3 .:___ : .c_p_._.—“_. “.E_r_ ______"r prefiet __._._._r_._l_._....“..._._ Lyt | :F.._..q_.___.._:_r_.....iiqjirl_
38 58 78 98 118 138 158 178 198 21@ 230 250 278
- 424 -
284

71__r T I i M M e e i b il bl i) ﬂ_.___l__ rrrr el e ™
2880 308 328 348 368 380 488 428 440 468 -
| 627

1 LAE m_m__.....

1 Wi _

PR S v i il S| e S Wit it el e i e |
538 558 57A 598 618 638 658 678 698 VIB Y3IA 7SR 77A

§B=38 SE=788 DB=30 DE=78@ N=8@ Z=2 T=0.8 Fact[ - 1 »1

8 List >

5=0128->1481

B=H Pos=1

Tot=1

30



Q g 4 g B [} wadd

i Tlr|r|r|h|LlL||r||L|r o [ SURLL i I | M i L 1 M
w3/ FIG5E 9L HITH el | .ﬂ, s = el £ 3
wiyudd 96965 0 Wikdd el |2 o] a R 2 ]
4 0@ E92- 24 ] b w_ =4 5 v .L_r... 2 @
wos 5.8 0= g2 __ | _ _
M 05 EIEE i | I __
wad Opg 11 dis
U (7 ERE )
w3 p0° D2 € ’J I J ﬂ 5__1 T
saayauErJed 107d Hel 08
1 \ ;
el > f \\\\JHYJA‘J
o :2}
o DED &1 _
1} B55
L] [ | |
2 DODDOET DOE 45 | |
9EG5S 1S |
sJajaeeged Bulssailad - 24 |
i SREEEEDO0E 1045
§e 00 2= 17d
2380 0G°GY Id
Hi 1IN _
eazzzawe [} TIMHPHD wem=z=zar _
235 NO0OGGND € W i
W 0 08E a _
aasn 00'9 a0
3880 D00 P9 WO
1822 T
aas 2024602 o
4 BipgEs 0 5014
TH DOG 208L HHS
1 500
0% Sk
E1202 JUEL i
FUEE ol
nebe Saliedcl et
HI-Gf OHE wu G DHE0E:
13805 HIMHLEM] | il k_ g_ '
Y wit) ! ._,, f \ | | \
UEEraIle a0 | _ | i il i
5 31a8RJEd UO1JTSINDIY - 2= !
[T~ = ] [ T R ng Lab L BB g oo o
1 N30k mEE B Mzl ok e Faiond e r 3
BE N3 bR EHEeEE 4 H o & &R R
LJepeL Arvhi
SuajIRIEg BI00 WSS
Hik HT

0-25

31



g
'::,
S
1
2z
[ N Sv Lyl
—_— e ueul
= — Lo'88ll PSPLZL
ST gevotl
e 8l 'SEVL
—— pZ'9L0l
qz._——:_:.'_\__ e —_— . — T_———Ez.zugl‘ \\
,——"__-__-:___ o ‘-\‘-
3 LoLezLL

B9BLYE

____BLysET

191862

2000

Wavenumbers (cm-1)

3000

’/

_'é_:l-

—

= =

-

3 :
=I II11IIL"II| I|FI|1[I||1'|IL|T||I 708 1 0 ¢F 1 L

= 8 8 2 3 2 2 -4 R @ 2
20UBNILISUE] | %,

32



DI-GHADARI-52-B-87 .18 .28
File : DI_68.X53 Date 8-27/18 Time BB: 7:51
5=0188->1221 Bp=5%5 W— =33298. RT=Z.82 CT=295

188

75, 31 55 =8

50 | .

25 | * | 83 1 oh 263
" ,__ _:_ .L_ | :rw ot __._AL}_._... ik h__ * Ebid boord | l o SN | e | _r_:

ikl ikl ety HH

_.. Liaiioy bl Frreerprerhrrer T Ty T T T T T T T T T T T Laddd L o bl R ka1

38 58 78 989 118 138 158 Mﬂm #mm Num Nmm Nmm Nﬂm

168
Th A
58x { 297 ( -
25 ; mpw 341 430 471

_ 1 ___ 1l ; | _

[ ¥ | atih 51 s - i A 2 et St b e i e K i i e i g

108 mm mm& mwmsimmm umm mwmw 488 428 ﬁ*ﬂ ﬁmm A/I
1]

Thi
L8 653
Wiy D52 581 :

S __ N Al I 2

L b P ot e ekt kit e ikt b itk ok ke b i A L st bl I M g et o gk T St AL |

538 558 578 598 m»m 630 658 mﬂm mmm ﬂum ﬂmm ﬂmm YA

SB=38 SE=778 DB=38 DE=778 N=8 Z=2 T=0.8 Fact[184->735] =8
S List > 5=0[180->1221 B=B Pos=1 Tot=1

33



c 4 g a8 0% wdd
wa s en el a s o s g el esaanaa e Lo baas e i vssseaa by
w1/ TH SEILY 20E WOZH
w3 fudd GLP0D 0 NIhdd S y | =
TH ¥G G 24 e ?_E_ B "1 - 2
udd 1550 d2d wim|mion; 4| = = =
IH 86" P210 b [T %_a_ 8 15 a &
uot (re gl did \ \
w1 G} L A2 | |
w) 0002 %3
suajauesed jo7d HN OF J___..
0ok 3d |||I|i(:J
o 8 %
TH DE'O a1
] 885
L E] MM
THW FECOOEF 005 E
BaLZE 15 k
sJajauned Burssadodd - 24
THW SREOEEF 005 1045
BR 00 E- e
2850 05 0F ]
HI N
mmmmmmen [ IINNVH] ememeee
385 QO0O0SI0 0 HEROW
288 QOOOGO00 O 1536w
295 O0000C00 E 4}
A 862 3
2Jasn E_m u
3950 00k BF L]
I 'Bze 2
288 [DPOELE E By
o ZEQLSED 534074
24 BLS CEED} HMS
1] 50
e SN
EID02 LNIAT0S
9€559 oL
0gbz 08 N
EF/HE dNO W G OHB0Hd
12ads WNHLSNT ;
Lv'EL aur| \
L0218002 “a1eqg T f
SUBjAUEJRg UDTJISINDDY - 24 PLR i s S i S SO W os B B B @
PO M R Mo Lo U DL @ s s in =
: noow  SASDEEPEEE 2ezd S g
v ONXS ng o dia ey 2EReX ]
TUEQeUS ELLL

SJA1AWEIRH BB JUBIIN

LE/B/L8 ¥ BEZ 3@ ETDJ0D UT dWNHI B-25

34



W3/TH BSEOS TOSH IH

u3fwddl FOEEG TH Wk
H I GEEE- 24
ued F00°EL- d24
IH g araiE 14
uid par GiE did
W A2
LR X1

Sodibw@ad 1010 e 07

ol ]

1] 5o
HWI g1
(] @ss

LE} LI

IHW OBELLGEG2T &
BaL2E 15
sJnjme et Bulssantsg - 24
I SDODZER 005 2045
ar 0g Gl Eid
8P 0651 2id
B0 0p o 2
23sA 00° 0B 20d0d
Hi ZNN
Gizyen kil
........ i THKYH] memmumas
HW EFIEDLL B2 {:E.
ap 00’ e
3N Q16 e
;e 1IN
samemnenn [} TINNYH] sesmames
A Q00005100 NHMIW
A28 00000000 0 1530n
8% BEEEGEEE 0 Y113
I8 GOGO00ED° 0 iin
L pii)
LR E 1Y
38N 058 30
JFEN 063 9T Li)
=] o

IWE GESHCPS 0 oy
IH FRFGlE 0 534004
4 BEO DEDOE HHE
L 50

ogw e
EIO ILEL
BareE ol
oebdbs 0
EEAHE ong w8 G OHAOM
12ads WOH SN
HEEl BTy
L021E002 “aeg

SJABwRSRg LOTITEINGY - 24

3 OM0Hd
Eg Db 3
LUENEUS E L]
EUS)BmRay BIE0 uadun]

SL oot Sz

gar vl

cl8 vk

£18°re —__

268°82 —

POO"PE —

P8R GE —

LB 7058 ——

602708 —

O s L
. B N | (=]
O B o B

el it f
LT = R T R o

LH/B/L8 ¥ BB2 1" E[D0D UD HWNDET BEG

BOE BrI—

808 85 ——

941 691 —0

BOE ¢li—
0BG LLT

wadd

35



DI "“HADARI-5Z2-U-87 .18 .28
ﬂﬁuf . DI_68.X67 Date 3727718 Time W2:38:26
w=[92- 1281 Bp=91 Bi=192888. RT=1.93 CT-286

188«

50 m: ;133 |

25 “ | 152 |
i ,______ra?. N[ [SSRNES) WP | USUURPY (RRSEEY (oY | ___iwr._aa_iﬁr s _h_:i__,_m_ R A

] o4 is) 98 118 138 158 178 198 214 24

u.mmu._.-. i R .3 5L e PO oy e OO RPN gt

=Y A

=1 A

254 1 47 L
i o B s e T

cau 208 J98 378 348 368 380 400 420 A 6@ 488 588 520

7hy ,

L b4 :

ey 1536 L Gt i
LJ:«].}.%%;...#.qz..,_.ijfijai%ziii ,iqiiéilbii_ e [ T e p—y frevetee)

538 SLy 571 598 618 638 658 YA 90 I 738 Y58 ?TA
SB=38 SE=V7H DR=38 DE=77v8 N=8 Z=2 T=8.0 Fac' [ 2492989 =16
S List > nw=102-21Z281 B=B Pos=5H Toi=h

36



WfTH SEIET #AT HITH
Exwan (15180 Wldd
IH 0 (B2- L]
wdd 0gG 0= des
24 25 GEEE [E]
wig pEC L di=
43 pHA ]
wa onop2 x
Sdzjemeand 070 wey QT

oo 4

] BD

IH 0E'D al
a H5E

HA L]

THe DOGRDET O0E £
HEGLS 15
SuziaeeJded Burssaioss - #4
THW SEEEJETOOE LIE
ap oo 2- Fld
Fash Oh 51 ]
Hi bam
zzzemmnz 1} VRHYH] ===cmeen
WE BORROD0G 2 i
N 00Be 3l
2850 0079 ELH
J550 DODFG M0
i'age et

285 [gldipd @ oy
2H BIFBER O S3M0I4
7H 0% Z18L S

I a0

ot SN
ETIO2 W3NS
Ba.2E oL
oedz 9064
HI-BE DBH W & OHA09e
13845 MH 1 5M]

FE 7l oET)
GooG00E Taneg
SANEJRY UOLITEINDIY - 24
3 CMINH

ir Mgz
TIRDEY EC

SAYMUELEY BI00 JUAJIR]

FEBOD (——

-

GiAre 1

BEgia ¥

SEBET P———

EBE0T b—
19699 p—"

LEIGE ¢

ahh HT
n-g2g

wan

[Esfiaju]

37



w1/ 7H BL0BZ BEA AJZM
udutkl GOIIE §T Mg
IH 15 EFFE- 24
wid 281 Ei- di 4
IH 01 GESST (E]
wid GLICRIE did
CERCTE N &l
w2 00 02 L&)

S avEJEd J000 Hey D1

ae't d
Q 2]
THOD'T 81
4] ass
CE] L]
IHH OBFZL30 5L 5
9ESGY IS

suzjeeRsed Butssadtad - 24

IHN GROCTET DOE clss
ap or el ElTe
ge o el 21
ar 0 g- 2

JEEN O0 ¢4 20dle

Hi 20N
QiTies Cd0dd

cagmnmns 2] TFEYH] sememce=

bods

d

id

. (Bel]]
smmmmmee ) TINDHD ssezzzes
Ja5 0002000070 e
385 DOO0ONED (811
185 QQONanoe & i
® 000 al
JEEN 00 B a0
JaEh 0OR 4 MO
BFOZ ad

oy

T BERKLE'D 536014
I 118 GRS WM
2 50

a2t S
E1503 FLEDY i
QEGEa a1
ceboedz S0HA Wil
HI-E9 083 w5 (HEdd
33305 RMHLSH]

= 41 =)
GOLOEDIE ErLi]

JHIEEEJRY WOTTEINOY - 24

b ONIHE
Bk ONAES
TaepRyg EL
Sudjaubaiy BIE] Juddan

£00'0

—_

CEF I

[
[
h

o

v

lEZ

/

Gl

919°9L —

fof Bt

ht.{

E9% LL

aot
|r|r.. ¥
HhM [HE] SET

n-25

8Ll LT -

603 {2f—.

=

| S T

Brg LF1

ooz
iz ihi

wog

HAr 851

|
|

|

[
@
@®
=]
B
~

ML =—

LLd

wdo

38



= _ ___lDEsZ)

_o0gzyeL

‘-\\
a2 LELL

T ey . s8vesi
%

:

\

|

4

-

|

o =

= __0s26Z

=
'\"—-.

 ve6EZE
<

o, 0S06LL

L8Ol

1000

1
2000

Wavenumbers (cm-1)

3000

5
2
=
=
= LW
27 :
d"_ A
@ F ;
& £ 4i
— K
i !
:||||||||| ||'I|||T‘|||||-||||I|'| Tt ||r [lll‘ll
[Ts] [} w3 o w3 (=] uwy
= =

souepiwsuel] %

39

4000




%

DI/GHADARI-52-E/87.18.21

mnum : DI_68.X27 Date 8726718 Time 16:51:18

=[89->1111 Bp=31 Bi=35978. RT=1.84 CT=265

168 ti1
wn
7h 1
582 1 b pmm
257 1 _ :
L ._.m____ m_LT_:m 4 _._._.. ; __._ xluotﬁr..r mm L_.“:i, . q.4—.4. brebeperergbbbepmht et prebryreeeprbvarre by
wmmx“wm 58 78 g 118 138 158 178 198 218 mwm Nmm 278
Thy A
o1 % s
25
1 ..m___. I _ I ] | bl | . | Il |
pmmxwmm 388 wmm wam mmm wmm mmm am. 448 468 i
754
(=7 P 671
25, 625 v
] ] .__._t._.. ._.___.q.._.._ql..m.__._____.11.__.1.u_....

mwm mmm m.wm_ mma mum 638 658 678 698 718
QB=3@ SE=798 DB=38 DE=788 N=8 Z=2 T=8.8 Factl -> ] *1
S List > S=[89->1111 B=B Pos=1 Tot=1

738 750 .m.._._._.m

40



w174 9EPGE OEE WIZH
w3/udt (8090 ki
IH 5 S 24
udd 519 [ L]
TH BE €895 LE]
uddl E9EE) did
uy ggr A
U3 9o 02 ¥
SJajawesed Ja0d uwe 00

aa' Id

a 25

i O0E'D o
1] [

LE| MO

THA [ECOOET " 0G 5
B82E 15
SriiamEsRd GulSEaN0d - 24
T4 GES0EEL 005 L1VE
B8R 00°E- 17
3350 DG °OE kd
HE BN
IIIIIIII —- gz.‘.—a Emm -
325 QDOOOSHD @ M
205 000GOn0E 0 L5360
388 ODOOODDO S 4]
2962 3
A2EN 05°Y E 1
3250 OhFAF MO
(== ad

288 (OPQRLTE oy
4 PEDLGE O S30] 4
TH BLSTOEEQR HHS

o 50

a1 SN
ET202 JLELNIH]
et 01

oefr Dilded el
ET/HT oD ou & (e0bd
j2ads L TEL
=1} aut |
(0258002 “aten
SudjarRdeg LOTYLEINDDY - 24
1] Oa06d

33 Dhicix 3
LTS IHYH

SUBIBIBIRY BIED TWELINE

4

ieaavsresncicnianeliig

aowa e sa L i s il

0k

swvinianariaabiia i iiiaiiiiiagg

____;J 50T ¥
)

AT
w0l L

i

828t

bEiZ 0

FLOE°D

}

teegg e—

ek ek e e ek e
LR P
gesBons
gir::tm.w.ﬁ
BT - B R

4
r

BEBBO ¥
QGEDT P
90051 ¥
0041V F
errelF
PEBLIP
TIB6E P
ZCEIZ'F
12822 ¥
Fazrz b
1L059°F
0LPED L -
BI0FE L
9pEGE L —

GLhLB 6—

LE/B/LB ¥ BEC 1@ E[I0] UT HWNHE 3-25

reuBajug

41

wdd



vl wbb 24
w0 0152 L]
I Er' £6ISE k4
wid 192 2i2 dlid
LE T &3
- 00 02 =
B3 amnaed 1000 e 01

ar'l
]

™00l
0

wifsse

LE]
T DBELLGL S2F
Bt 5
s e sed Burssaiosg - 24

THe GODDZEL DOG 2045
R R (4%}
B 0GRl 2w
00 L]

SN 0008 ek

L L)
BLEigem 2000
wmmsasas 2 MWD =eessaee

To EVOEDLL BED s
BP 00 L]

2950 056 T
i = L)
semasnun |j TIMNFK] =e=ee -

3% 00000510 0 M

336 HODO000" 0 153
ELTR w10
Jas 0Q0000ED O L)
a8 COOO00CD g

W 2'\6e U
2ash 69 30
Jasn 0FA° 91 L4

20559 Lo

3% GECHEIE D oy
W oerrdiE o 53014
™ G20 GEDOE S,

r 50
58 5N
EIXT INEA TS
BT oL
- a0 00k T
Eiful oND W G OHBOHd
33908 WO LSNT
20 -l
Loeianng Tanug
BJajawkdig GD1VISIADIY - 24
3 L]
[ D3

TuRGE I
EJaIRIRE PIR0 JUBLAT

[
RIS SR S T B B R

.

TEr'wl -
2R 8y ——

ELI

)

126G ——

I/
88 3

oo
o o

&L 0ok

ba&"

g U e aad

AN

081" LL
FPEF LL
889’ LL
B61°BET

£1/6/£8 ¥ BE2 18 E1200 uT

G2l

t
b
pler}
m
@
=

—
Ba
=]
o
o
o

GvEEER

HRNIET 325

gt

061 85} -———

S

el HE—

|

|

|

|
[
b
o
o
4
]

002 wdo

RS IRE SIA B A PG TSN St TN R TRStir SOl RIS FLs B

wod

42



{

e 267201
e SL6GLL

=

T T—=____¥LISZ
e —— -4 114

| = 878l

1000

L LEOPLL Lvag9L

 89'9262
|

L Isezze
| —
e B0GEVE
R

2000

Wavenumbers (cm-1)

3000

w
3 =2
— <
b o

Y F | T L O O TN I R I L R L L L LR IR LI LB
L = L [=] uy uy o s (=] o
= :.’J_ o L2} oy % =~ w w u

SOUEJHLWSUED | 9,

4000

43



p1-GHADARI-52-8/87 .
File : DI_68.X49
2=[120->1311 Bp=41

18 .28

Date 872618 Time 23:368:58

Bi=58618. RT=2.17 CT=386

1882 . _
41 | %16
THY - "
58 271 -
! 372 496
254 "
+ F..p_.__...d.__:_._;_.___..._.__T_k__.___._F.. T__.r_j__ T ______ L T

30 g 139 18@ 23@ 284 338 380

438 480 238

188

LS

Zx 653 \ﬁa T
WJr..._....._..._|_|.4_____..._..1__r|_|J_. 4 7

._._l__._.__._._.._q_._______-_._._._._..___.q__.

540 5589 648 698 748 798 84a 898

S List > S=[128->1311

B=B8 Po=s=5 Tot=5

| R e B

3
@B=3@ SE=711 DB=38 DE=1818 N=8 Z=1 T=A.8 Fact[248->958

44



L4 8 B 01 wdd
- I L " | L L 1 L L i L ' L
w3/IH poEdr 2l HIIH o 1 - m
wafudd S5£09 0 WM e o i g
I 34 GEE- 24 e A E S -]
wdd GRE - &2z
IH 05 ETEE 14
sdd grd 17 did
w3 B SE A3 — - — : :
w oo 02 %o .\\ jl j j J__w
soajaue e 1oid gWy O IJJ j_ | J
’ | |
ool I _c_
o ]
b Bss 1
LE} WK |
THi CODODER OCE E |
2E4C0 ]
caajaueled BuTsEal0ly - 24
IWW GREEZET DOE {IsF 3
ap g a= |5}
1880 05751 =}
K1 (311 ]
sazmmme= 14 TIRNTHI =z=s===s
288 DODOODD 2 n
¥ 0 0BE al
3980 009 0
183N 009" FS Py
1'g22 o
188 120060 ¢ i}
IH BlvEEE T 530! 4
2H DOS EERL HHS
T 50
ok Sk
ELHEY INEATDS
BILEE a1
oghz Do 1t
HI-88 068 W 5 [MEIHd
J3ads WIHISHT L i
55 E! auty /A \ / _/ | / ’
gi2ra00e ~a3e0 {1y _ \ _ﬁ
§Jalanedag UOTITSTRBOY - 24 i
P = = = R AT R bon o~ w ™
; 200 moblangy BBy g B g 2 E
it o3 EhRabRazIRNES 22 g 5 i
1 JRDEYL E ]
cJRl1auesld BIB] uaJung
Hil HE

4-25

45



T b2ERE KR ks D G52 0% ¢ ant 52l el 5i1 00z wdo

a@1/mdg

e . [T NCeY [l VT L [ SRS RV LSO R o P 7. T v T ] L B s s
wod 000 G- aes

M {5 F2EIE P

wid gon G did

wl 1LEb 43

w3 0002 %3

GJaiaEsRd 3010 HeN D6

arl d
0 a0
00T a1
(] 255
LE] HOK
LM DEFLLEF BL £
3EE55 15
sJatawEsed WTSS3I04d - £4
THH SDOZTEE O0E 2045
ar 0Bl Etd
BF 00 g1 2hd
ar oo - E4]
FaEN A 20d3d
] Ga
GEra[aw 2904041
mamasass P§ JINNYHT meme=mmma
THN ECE2ELF G HLE
a0 0o 2- (BC]
2360 GLR id
x KoM
remvmnn | TINPHD) sesssses
J#s COG20000" 0 2
383 LOCI0NED | 11
335 BOCIDN0 2 Hl
¥ O 00E EH
136M QOO B
3350 Qpa f2 Mg
Brog b
295 BOGRIZR T L
I BERRIZO 530614
I 1197 ERRLI HME
g sC
295 =]
a0 N2 TDE
EL5E ol
ngfdbz fal vt ]
Hi-B8 0BE & §  [H8Mk _ i
12408 LU= \u kY » f, - /
£ aung / i// __ b T\T\N\\.\_ﬁ\f / ‘\ﬂ\ \A \f . \//_
12218002 L ! ! ! .-..r.r.r.[r....lti.r:....[.r. L
GBI 130 UOLITSINOIY - 24 - PO N MY Mool L e e B I I Y Y | _Hnn_.bun-urraLJ..:..__L_hrr.rL.s_?rm_C.q.q_gf._E n
=] W~ - DO O W EE.p_us.r_.f_E_IP:LE.EECII.EE.VPE.Q{LEEEGE_H o
: e 2  S3JESUEY SRECSHBUTHESLRACRRERRZYYZOBaSEEE "
- ' s E o Bl & I o R s (T QT S~ . R T e i
r [inelx 3 —_ [ R ™ ~ MR = bow = D DO L R P RO R LT DD e tD Ll N s LD
LIEDEW ECTLS
LREREELNUNE S Lo U W1
Hewd  {HEFDET

4-25

46



Dimethyl 2-(cyclohexylamino)-5,10-dihydro-5,10-dioxo-4H-benzo[g]chromene-3,4-
dicarboxylate ( 10a):

(KBr) (vima/em™): 2936, 2859, 1732, 1680, 1637, 1598. MS, m/z
(%): 425 (M™+1, 3), 366 (100), 284 (75), 252 (73), 196 (20),
140(25), 10 (76), 59 (50), 41 (85). '"H NMR (300 MHz, CDCl5):
Oy (ppm) 1.42-2.08 (10H, m, SCH, of cyclohexyl), 3.67 (3H, s,
0O-CH3), 3.74 (3H, s, O-CH3), 3.86 (1H, bs, CH-NH), 4.74 (1H,
s, CH-CO,Me), 7.27-8.15 (4H, m, arom), 8.64 (1H, bs, CH-NH). *C NMR (75 MHz,
CDCl): d¢c (ppm) 24.4, 24.5, 25.4, 33.4, 33.7, (C-cyclohexyl), 35.0 (CH-CO,Me), 50.7
(CH-NH), 51.3, 52.7 (20-CH3), 72.3, 114.2, 123.8, 129.8, 130.0, 131.8, 135.1, 1354,
156.9, 158.2 (C-alkene, C-arom), 169.3, 172.9, 177.7, 177.9 (4C=0). Anal. Calcd for
Ca3H23NO7: C, 64.93; H, 5.45; N, 3.29; Found: C, 64.88; H, 5.49; N, 3.32.

; Brownish red powder (0.38 g, yield 89%). mp 177-178 °C. IR
O

dimethyl 2-(2,4,4-trimethylpentan-2-ylamino)-5,10-dihydro-5,10-dioxo-4H-
benzo[g]chromene-3,4-dicarboxylate ( 10b):

Dark orange powder (0.34 g, yield 75%). mp 183-185 °C. IR
H)gL (KBr) (Vma/em™): 2957, 2865, 1724, 1673, 1607. MS, m/z
o (%): 455 (M*-59, 50), 324 (45), 284 (100), 252 (25), 57 (24),
41 (25). "H NMR (300 MHz, CDCl3): &y (ppm) 0.99 (9H, s,
| C(CHa)3 ), 1.54 (6H, s, 2CH3), 1.89 (2H, s, CH>), 3.66 (3H, s,
O-CHs3), 3.74 (3H, s, O-CH3), 4.87 (1H, s, CH-CO,Me), 7.57-7.77 (2H, m, arom), 8.11-
8.14 (2H, m, arom), 8.80 (1H, bs, NH). ?C NMR (75 MHz, CDCls): 8¢ (ppm) 30.9, 31.2
(2CH3), 31.4 (C(CH3)3 ), 31.6 (CHy), 35.5 (CH-CO,Me), 51.2, 52.7 (20-CH3), 52.9 (C-
NH), 56.9 (C(CHa)3), 71.4, 122.1, 126.5, 126.7, 130.6, 131.5, 133.9, 134.5, 149.7, 159.9
(C-alkene, C-arom), 169.3, 171.2, 177.2, 182.7 (4C=0). Anal. Calcd for C25sHNO7: C,
65.92; H, 6.42; N, 3.08; Found: C, 65.87; H, 6.49; N, 3.11.

O
O

)

dimethyl 2-((ethoxycarbonyl)methylamino)-5,10-dihydro-5,10-dioxo-4H-

benzo[g]chromene-3,4-dicarboxylate (10c ):
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Yellow powder (0.26 g, yield 60%). mp 167-169
°C. IR (KBr) (Vmax/cm™): 2988, 2952, 1739, 1691,
1613, 1455. MS, m/z (%): 370 (M*-59, 100), 296
(27), 253 (40), 45 (75). '"H NMR (300 MHz,
CDCls): 6u (ppm) 1.23 (3H, bs,CH3), 3.63 (3H, s,
O-CH3), 3.70 (3H, s, O-CHs), 4.16 (4H, bs, OCH,CH3, CO-CH,-NH), 4.81 (1H, s, CH-
CO,Me), 7.70 (2H, bs, arom), 8.05 (2H, bs, arom), 8.74 (1H, bs, NH). °C NMR (75
MHz, CDCls): &¢ (ppm)14.1 (OCH,CH3) 35.6 (CH-CO;Me), 42.9(CO-CH,-NH), 51.5,
52.8 (20-CHs), 61.7 (OCH,CHs), 73.5, 122.0, 126.5, 126.7, 130.5, 131.4, 133.9, 134.6,
134.9, 149.4, 158.6 (C-alkene, C-arom), 168.8, 169.7, 171.9, 176.8, 182.6 (5C=0). Anal.
Calcd for C,1H9NOg: C, 58.74; H, 4.46; N, 3.26; Found: C, 58.79; H, 4.43; N, 3.32.

dimethyl 2-(2,6-dimethylphenylamino)-5,10-dihydro-5,10-dioxo-4H-
benzo[g]chromene-3,4-dicarboxylate (10d ):

Dark yellow powder (0.34 g, 77%). mp 215-217 °C. IR
(KBr) (Vma/em™): 2957, 2844, 1734, 1681, 1617, 1586. MS,
m/z (%): 447 (M", 2), 388 (100), 105 (25), 77 (35), 59 (20).
'H NMR (300 MHz, CDCls): 8y (ppm) 2.28 (6H, s, 2CH3),
3.71 (3H, s, O-CHs), 3.83 (3H, s, O-CHs3), 4.95 (1H, s, CH-
CO,Me), 7.15 (3H, bs, arom) 7.72 (2H, m, arom), 8.04 (1H,
d, *Jur=6.5 Hz, arom), 8.10 (1H, d, *Juu=6.5 Hz, arom), 9.90 (1H, bs, NH). "*C NMR
(75 MHz, CDCl3): ¢ (ppm) 18.4 (CH3), 35.8 (CH-CO,Me), 51.5, 52.8 (20-CH3), 73.1,
121.8, 126.5, 126.7, 127.4, 128.2, 128.3, 128.9, 132.9, 133.9, 134.5, 135.1, 148.3, 158.2
(C-alkene, C-arom), 168.5, 171.2, 175.9, 182.8 (4C=0). Anal. Calcd for C,sH,;NO7: C,
67.11; H, 4.73; N, 3.13; Found: C, 67.19; H, 4.76; N, 3.17.

diethyl 2-(cyclohexylamino)-5,10-dihydro-5,10-dioxo-4H-benzo[g]chromene-3,4-
dicarboxylate(10e ):

Orange powder (0.38 g, 84%). mp: 164-166 °C. IR (KBr)
(Vmax/em™): 2926, 2854, 1740, 1683, 1632, 1586. MS, m/z (%):
380 (M*-73, 50), 298 (25), 252 (25), 105 (20), 82 (18), 55 (73),
31 (100). 'H NMR (300 MHz, CDCls): &y (ppm) 1.10-2.17
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(16H, m, 5CH, of cyclohexyl, 20CH,CHj3), 3.54 (1H, bs, CH-NH), 3.88-4.4.24 (4H, m,
20CH,CHj3), 4.72 (1H, s, CH-CO,Me), 7.27-8.17 (4H, m, arom), 8.69 (1H, d, *J= 6.3 Hz,
CH-NH). >C NMR (75 MHz, CDCls): ¢ (ppm) 14.2, 14.5, (2CHs), 24.4, 24.6, 25.41,
33.5, 33.8 (C-cyclohexyl), 35.40 (CH-CO;Et), 50.7 (CH-NH), 59.9, 61.5 (20CH,CH3),
72.5, 114.3, 123.9, 129.6, 129.9, 131.8, 135.2, 135.4, 156.9, 158.0 (C-alkene, C-arom),
168.9, 173.2, 177.8, 177.9, (4C=0). Anal. Calcd for C,sH,7NO7: C, 66.21; H, 6.00; N,
3.09; Found: C, 66.27; H, 6.04; N, 3.15.

diethyl 2-(2,4,4-trimethylpentan-2-ylamino)-5,10-dihydro-5,10-dioxo-4H-
benzo[g]chromene-3,4-dicarboxylate ( 10f):
Brownish red powder (0.36 g, 74%). mp 164-166 °C. IR
o (KBr) (vmad/em™): 2993, 2957, 1720, 1673, 1606. MS, m/z
O‘ © | (%): 484 (M*+1, 4), 410 (60), 372 (15), 338 (45), 298 (100),
252 (30), 57 (27), 41 (30). 'H NMR (300 MHz, CDCls): &y
© 0~ 0 O~ (ppm) 0.97 (9H, s, C(CHs); ), 1.21 (3H, t, *Juu=7.0 Hz,
OCH,CH5), 1.29 (3H, t, *Tuu=7.0 Hz, OCH,CH3), 1.53 (6H, s,
2CHj3), 1.88 (2H, bs, CH,), 4.08-4.22 (4H, m, 20CH,CHs3), 4.84 (1H, S, CH-CO,Et),
7.73-7.76 (2H, m, arom), 8.09-8.12 (2H, m, arom), 8.81 (1H, bs, NH). °C NMR (75
MHz, CDCls): ¢ (ppm) 14.1, 14.5 (2 OCH,CH3), 30.9, 31.3 (2CH3), 31.4(C(CHz3)3), 31.6
(CHy), 35.8 (CH-CO,EY), 52.8 (C(CHj3)s3), 56.8 (C-NH), 59.7, 61.4 (20CH,CH3), 71.6,
122.1, 126.5, 126.7, 130.6, 131.5, 133.9, 134.5, 149.6, 159.7 (C-alkene, C-arom), 169.0,
172.0, 177.2, 182.8 (4C=0). Anal. Calcd for C,;H33NO7: C, 67.06; H, 6.88; N, 2.90;
Found: C, 67.11; H, 6.91; N, 2.93.

diethyl 2-((ethoxycarbonyl)methylamino)-5,10-dihydro-5,10-dioxo-4H-
benzo[g]chromene-3,4-dicarboxylate (10g ):

o ’ o Dark yellow powder (0.28 g; yield 62%). mp 156-

O. _N 158 °C. IR (KBr) (vmax/cm™): 2988, 2967, 1740,

O‘ | ﬁJ\O/\ 1719, 1689, 1609. MS, m/z (%): 457 (M*+1, 5),

456 (M*, 3), 384 (100), 310 (15), 282 (20), 253

© O 0O O~ (35), 59 (15), 31 (25). '"H NMR (300 MHz,

CDCls): 8y (ppm) 1.12-1.30 (9H, m, 30CH,CH5),
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4.21-4.34 (8H, m, 30CH,CH3, CO-CH,-NH ), 4.93 (1H, s, CH-CO;Me), 7.74 (2H, bs,
arom), 8.10 (2H, bs, arom), 8.83 (1H, bs, NH). *C NMR (75 MHz, CDCl): 8¢
(ppm)13.9, 14.1, 14.1 (30CH,CH3), 35.9 (CH-CO,;Me), 42.9(CO-CH,-NH), 60.1, 61.3,
61.6 (30CH,CH3), 73.7, 122.2, 126.2, 126.5, 130.6, 131.4, 133.0, 134.5, 134.9, 154.6,
158.5 (C-alkene, C-arom), 168.5, 169.0, 171.8, 176.9, 182.7 (5C=0). Anal. Calcd for
Ca3H23NOo: C, 60.39; H, 5.07; N, 3.06; Found: C, 60.42; H, 5.10; N, 3.11.

diethyl 2-(2,6-dimethylphenylamino)-5,10-dihydro-5,10-dioxo-4H-
benzo[g]chromene-3,4-dicarboxylate (10h ):

Brownish red powder (0.35 g, 74%). mp 172-174 °C. IR

0 (KBr) (Vma/cm™): 2978, 2895, 1723, 1672, 1597. MS, m/z

O ~NH (%): 475 (M*, 30), 402 (100), 105 (20), 77 (28). '"H NMR

O‘ | O~ (300 MHz, CDClLy): 8y (ppm), 1.25-1.39 (6H, m,

0 oo O 20CH,CH;), 2.28 (6H, s, 2CHj), 4.16-4.34 (4H, m,

20CH;CH3), 4.93 (1H, s, CH-CO;Et), 7.14 (3H, bs, arom)

7.70-7.74 (2H, m, arom), 7.99 (1H, d, *Juu=6.6 Hz, arom), 8.10 (1H, d, *Juu=6.6 Hz,

arom), 9.94 (1H, bs, NH). "“C NMR (75 MHz, CDCL): 8¢ (ppm) 14.1, 14.5

(20CH,CHj3), 18.4 (CHsj), 36.1 (CH-CO;Me), 60.2, 61.5 (20CH,CH3), 73.2, 121.9,

126.4, 126.6, 127.3, 128.1, 130.5, 131.4, 133.7, 133.9, 134.4, 135.8, 149.6, 158.0 (C-

alkene, C-arom), 169.0, 171.8, 176.6, 182.7 (4C=0). Anal. Calcd for C,7H,sNO7: C,

68.20; H, 5.30; N, 2.95; Found: C, 68.31; H, 5.27; N, 2.87.

di-tert-butyl 2-(2,6-dimethylphenylamino)-5,10-dihydro-5,10-dioxo-4H-
benzo[g]chromene-3,4-dicarboxylate ( 10i):
Dark yellow powder (0.34 g, 64%). mp 171-173 °C. IR
o /@\ (KBr) (Vma/em™): 2972, 2957, 1722, 1681, 1578. MS, m/z
O._NH (%): 430 (M*-101, 8), 374 (100), 105 (20), 77 (20), 57 (30),
O7< 41 (25). '"H NMR (300 MHz, CDCls): &y (ppm) 1.44 (9H, s,
O o X0 O
e

C(CHj3)3), 1.74 (9H, s, C(CH3)3) 2.17 (6H, s, 2CH3), 4.76
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(1H, s, CH-CO,t-Bu), 7.13 (3H, bs, arom) 7.72-7.76 (2H, m, arom), 8.02-8.12 (2H, m,
arom), 9.92 (1H, bs, NH). 'C NMR (75 MHz, CDCls): 8¢ (ppm) 18.4 (CHz), 27.8, 28.5
(20C(CHs)3), 37.5 (CH- CO,t-Bu), 74.0 (C-alkene), 80.5, 81.5 (20C(CHs)s), 121.4,
122.5, 127.5, 128.0, 130.6, 131.5, 133.7, 133.9, 134.0, 134.3, 135.6, 149.5, 157.7 (C-
alkene, C-arom), 168.6, 170.7, 176.8, 182.7 (4C=0). Anal. Calcd for C;;H33sNO7: C,
70.04; H, 6.26; N, 2.63; Found: C, 70.11; H, 6.28; N, 2.71.
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