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(6bS*,14aS*)-2-methyl-
14,14adihydrochromeno[3',4":5,6] pyrano[3,4-
c]quinolone-1,7(2H,6bH)-dione (11a). Yellow solid, mp
191-193 °C, yield 92%. *H NMR (300 MHz, CDCls): §
3.20-3.29 (1H, m, Hyp), 3.42 (3H, s, NCH3), 4.13 (1H, t, J
=11.30 Hz, HJ), 4.55 (1H, d, J = 4.3 Hz, H.), 4.54-4.60
(1H, m, Hg?), 7.01-7.04 (1H, m, Ar-H), 7.09 (1H, dd, J =
7.5,0.9 Hz, Ar-H), 7.16-7.39 (4H, m, Ar-H), 7.58 (1H, td,
J=8.5,1.5Hz, Ar-H), 7.79 (1H, dd, J = 8.0, 1.5 Hz, Ar-
H); C NMR (75 MHz, CDCls): & 30.1 (NCHs), 30.9
(CH), 40.2 (CH), 63.8 (OCHy), 99.8 (C), 114.4 (C), 115.1
(CH), 116.7 (CH), 122.8 (CH), 122.9 (CH), 124.1 (CH),
125.3 (C), 128.2 (CH), 129.6 (CH), 132.4 (CH), 137.0 (C),
152.8 (C), 160.5 (C), 163.0 (COO0), 166.9 (CON). HRMS
(ESI): calcd for CyHisNOs (M*) 333.0996, found
333.0992.

(6bS*,14R*,14aS*)-2,14-dimethyl-14,14a-
dihydrochromeno [3',4':5,6]pyrano[3,4-c]quinoline-
1,7(2H,6bH)-dione (11b). Yellow solid, mp 199-201 °C,
yield 95%. *H NMR (250 MHz, CDCls):  1.57 (3H, d, J
= 6.3 Hz, CH3), 2.87 (1H, dd, J = 10.4, 4.9 Hz, Hy), 3.44
(3H, s, NCH3), 4.31 (1H, qd, J = 10.6, 6.3 Hz, H.), 4.57
(1H,d, J=4.8 Hz, H¢), 7.00-7.13 (2H, m, Ar-H), 7.21-7.36
(4H, m, Ar-H), 7.58 (1H, td, J = 8.5, 1.5 Hz, Ar-H), 7.80
(1H, dd, J = 7.9, 1.4 Hz, Ar-H); **C NMR (62.5 MHz,
CDCls): 6 19.0 (CHs), 30.1 (NCHs3), 31.7 (CH), 46.2 (CH),
70.6 (OCH), 99.6 (C), 115.2 (CH), 115.9 (C), 116.7 (CH),
122.8 (CH), 124.0 (CH), 124.1 (CH), 126.4 (C), 128.1

(CH), 129.0 (CH), 132.3 (CH), 138.1 (C), 153.0 (C), 160.4
(C), 163.0 (COO), 166.8 (CON). HRMS (ESI): calcd for
CaiH17NO, (M) 347.1152, found 347.1151.

(6bS*,14aS*)-2-ethyl-14,14a-
dihydrochromeno[3',4":5,6]pyrano [3,4-c]quinoline-
1,7(2H,6bH)-dione (11c). Yellow solid, mp 198-200 °C,
yield 90%. *H NMR (300 MHz, CDCl3): $ 1.28 (3H,t, J =
7.1 Hz, CH3), 3.22 (1H, ddd, J = 11.6, 4.9, 4.3 Hz, Hy),
3.97-4.15 (3H, m, NCHy, Ha), 4.53-4.59 (2H, m, H,, Hgr?),
7.02-7.19 (3H, m, Ar-H), 7.26-7.32 (2H, m, Ar-H), 7.38
(1H, d, J = 8.5 Hz, Ar-H), 7.58 (1H, td, J = 8.8, 1.6 Hz,
Ar-H), 7.79 (1H, dd, J = 7.9, 1.4 Hz, Ar-H); 3C NMR (75
MHz, CDCls): 8 12.7 (CHs3), 30.9 (CH), 37.5 (NCH>), 40.2
(CH), 63.8 (OCH>), 99.9 (C), 115.1 (C), 115.2 (CH), 116.7
(CH), 122.9 (CH), 124.0 (CH), 124.1 (CH), 125.7 (C),
128.2 (CH), 129.8 (CH), 132.4 (CH), 136.9 (C), 152.8 (C),
160.5 (C), 163.1 (COO), 166.2 (CON). HRMS (ESI):
calcd for C21H17NO4 (M*) 347.1152, found 347.1152.

(6bS*,14R*,14aS*)-2-ethyl-14-methyl-14,14a-
dihydrochromeno [3',4':5,6]pyrano[3,4-c]quinoline-
1,7(2H,6bH)-dione (11d). Yellow solid, mp 206208 °C,
yield 88%. *H NMR (300 MHz, CDClz): § 1.28 (3H, t, J =
7.1 Hz, CHg), 1.56 (3H, d, J = 6.3 Hz, CH3), 2.83 (1H, dd,
J=10.5, 4.8 Hz, Hyp), 3.94-4.17 (2H, m, NCH), 4.30 (1H,
qd, J=10.3, 6.3 Hz, Ha), 4.55 (1H, d, J = 4.5 Hz, H), 6.99-
7.39 (6H, m, Ar-H), 7.58 (1H, td, J = 8.5, 1.3 Hz, Ar-H),
7.80 (1H, dd, J = 7.8, 1.3 Hz, Ar-H); **C NMR (75 MHz,
CDClz): 6 12.8 (CHs), 18.9 (CHs), 31.8 (CH), 37.7



(NCHy), 46.2 (CH), 70.6 (OCH), 99.8 (C), 115.1 (C),
115.2 (CH), 116.8 (CH), 122.8 (CH), 123.9 (CH), 124.1
(CH), 126.8 (C), 128.2 (CH), 129.3 (CH), 132.3 (CH),
137.0 (C), 153.0 (C), 160.5 (C), 163.2 (COO), 166.3
(CON). HRMS (ESI): calcd for CxHigNOs (M+H)
362.1387, found 362.1387.

(6aS*,12bS*)-3,8-dimethyl-6,6a-
dihydropyrano[3',4':5,6] pyrano[3,4-c]quinoline-
1,7(8H,12bH)-dione (11e). Yellow solid, mp 144-146 °C,
yield 93%. *H NMR (300 MHz, CDCls): § 2.26 (3H, s,
CHs), 3.12 (1H, ddd, J = 11.4, 5.1, 4.2 Hz, Hy), 3.33 (3H,
s, NCH3), 3.95 (1H, t, J = 11.0 Hz, Ha), 4.29-4.33 (2H, m,
He, Hr?), 5.82 (1H, s, Ar-H), 6.98 (1H, dd, J = 8.1, 0.6 Hz,
Ar-H), 7.07 (1H, dt, J=7.5, 0.9 Hz, Ar-H), 7.15-7.18 (1H,
m, Ar-H), 7.26-7.30 (1H, m, Ar-H); 3C NMR (75 MHz,
CDCls): 6 30.0 (CHs), 30.3 (NCH3), 38.0 (CH), 40.2 (CH),
60.5 (OCHy), 97.1 (C), 100.1 (CH), 115.0 (CH), 124.1
(CH), 125.3 (C), 128.1 (CH), 129.3 (CH), 135.8 (C), 161.9
(C), 163.8 (C), 164.8 (COO0), 169.2 (CON). HRMS (ESI):
calcd for C17H15NO4 (M*) 297.0996, found 297.0993.

(6R*,6aS*,12bS*)-3,6,8-trimethyl-6,6a-
dihydropyrano[3',4':5,6] pyrano[3,4-c]quinoline-
1,7(8H,12bH)-dione (11f). Yellow solid, mp 150-152 °C,
yield 95%. *H NMR (300 MHz, CDCls): 6 1.42 (3H, d, J
= 6.3 Hz, CH3), 2.26 (3H, s, CH3), 2.74 (1H, dd, J = 10.3,
5.0 Hz, Hy), 3.40 (3H, s, NCH3), 4.12 (1H, qd, J = 10.8,
6.3 Hz, Ha), 4.38 (1H, d, J = 4.9 Hz, H¢), 5.81 (1H, s, Ar-
H), 6.97-7.11 (3H, m, Ar-H), 7.23-7.29 (1H, m, Ar-H); 1C
NMR (75 MHz, CDCl3): § 18.9 (CHs), 19.9 (CHa), 30.1
(NCHa), 31.1 (CH), 46.2 (CH), 70.1 (OCH), 96.9 (C),

100.1 (CH), 115.2 (CH), 124.0 (CH), 126.4 (C), 128.0
(CH), 129.0 (CH), 138.1 (C), 161.9 (C), 164.9 (C), 165.2
(CO0), 167.0 (CON). HRMS (ESI): calcd for C1sH17NO4
(M*) 311.1152, found 311.1153.

H
(6aS*,12bS*)-8-ethyl-3-methyl-6,6a-

dihydropyrano[3',4':5,6] pyrano[3,4-c]quinoline-
1,7(8H,12bH)-dione (11g). Yellow solid, mp 147-179 °C,
yield 85%. *H NMR (300 MHz, CDCl3):  1.28 (3H,t, J =
7.1 Hz, CHs), 2.17 (3H, s, CHa), 3.22 (1H, m, Hy), 3.97-
4.15 (3H, m, NCHy, Ha), 4.53-4.59 (2H, m, H, Hg?), 5.18
(1H, s, Ar-H), 7.02-7.29 (4H, m, Ar-H); 3C NMR (75
MHz, CDCls): 6 12.7 (CHs), 19.8 (CH3), 30.3 (CH), 37.5
(NCHy), 40.2 (CH), 63.3 (OCHy), 97.2 (C), 100.2 (CH),
115.0 (CH), 123.9 (CH), 126.8 (C), 128.1 (CH), 129.3
(CH), 136.9 (C), 161.9 (C), 165.0 (C), 165.2 (COO0), 166.4
(CON). HRMS (ESI): calcd for CigHi7NOs (M+)
311.1152, found 311.1150.

(6R*,6aS*,12bS*)-8-ethyl-3,6-dimethyl-6,6a-
dihydropyrano [3',4":5,6]pyrano[3,4-c]quinclone-
1,7(8H,12bH)-dione (11h). Yellow solid, mp 159-161 °C,
yield 90%. *H NMR (300 MHz, CDClz): § 1.26 (3H,t, J =
7.1 Hz, CHg), 1.42 (3H, d, J = 6.3 Hz, CHj3), 2.26 (3H, s,
CHs), 2.71 (1H, dd, J = 10.4, 4.9 Hz, Hy), 3.91-4.16 (3H,
m, NCH,, Ha), 4.37 (1H, d, J = 4.7 Hz, H.), 5.81 (1H, s,
Ar-H), 7.00-7.10 (3H, m, Ar-H), 7.22-7.27 (1H, m, Ar-H);
13C NMR (75 MHz, CDCls): 8 12.8 (CH3), 18.8 (CHs3),
19.9 (CHs), 31.2 (CH), 37.7 (NCHy), 46.2 (CH), 70.1
(OCH), 97.1 (C), 100.1 (CH), 115.0 (CH), 123.9 (CH),
126.8 (C), 128.0 (CH), 129.3 (CH), 136.9 (C), 161.9 (C),
165.0 (C), 165.2 (COO), 166.4 (CON). HRMS (ESI):
calcd for C19H1sNO4 (M+H) 326.1387, found 326.1385.
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(M+H)+ 322215.59 C22H10NO4 362.13868 362.13871 -0.03 -0.08
(M+Na)+ 538153 C22H19NO4 384.12063 384.12045 0.18 0.47
--- End Of Report ---

11d S 5 HRMS b




g g BB & il
- & ~ 2 & @
= 2 o= o
2 i -
i
i
T
50
8 E E B 5 B
g § E & g B
s g & = s &
g £ 5 & & o
L w
O B N
I ]
[ ¢}
| tn
=~ O i TMe
] i
i
| |
i
i
i
T T : : : - ‘
180 100 50

11d 5,5 DEPT 135 &b

f

—— 730460
|— 721802

r
I

0.06630

/f LA
~) VU TR
AU
- D — !
5 ¢ = ‘ i
s - I Bl N .
1y [ §owo gy i
2y 2 S 8 &
! T T T T T T T T
10.0 5.0 oo

11e S 55 'H NMR b




RAW

N

Fi

L'_f,‘\ /6

nn
-.500

297

tion

onposi

&

Theoretical

L

Absolut

o
£

]
P
]
i

®
[

HRMs cib

5

1lle cos

2008 ——_
8e0e -

99088 ——
uzoy

80509

0659, ——_
[y —

LV LL

1EVL6 ———
160004

866Fhh ———_
8L0%2L ——

298°62E —\
1818200 ——_
uLeL —

9ze'sel

668191 J//
S$8'€9L ———
88 9L ——

e —

Me

11e oS 5 °C NMR b

150

S200E —
oo —
U8 ——__
Lizoy

80509

680°004

00'sLL

BHOWZL ——.
e ——.
UCE =

DEPT 135 b

5

1le cus’



oLerE —
BL¥EY'L

£hELF —\; \
Y
88LUEY —
a068e'y ——.\ 1
0s248's —— "
629.6' \
£0£00°¢ Jr/
15610°L J,_/
0220, — |
6E5H0°L ——
89LF0L —

868.0°L
£8E80°L

gHH0LL 7
HLOLL |\\
S9LETL |M\
L — _‘,
298820 —)
000922 —

+ 280

= 285

=+ 1.00

= 286

086
113

=092

5.0

11f o8 55 'H NMR b

10.0

Ltb\ -7

rei-av2.RAW
- 311.500

323.500 ] - Range: 311.000

D:\XCalibur\daca\l?01\17011804h
[301.500

File
Full ms

1o0f1

Scan No.
Mass

Composition

Delta

Delta
[mmu)

Theoretical

Mass

Relative

Absolute

[ppm]

Intensity

Intensity
424786

311.11530

11f c.s s HRMs b

8s6El
52661 N

({1313
25)

WTey

s —
g8 —

20Ul

16¥LL

69596 ——_
ss00L

81SH
G20'%2L —
:..ﬁ[ﬂ
990'8z1
cwees —

691'8gl

656'181 N
SEEPIL —
LE2'S8L

£66°98L ——

50

11f oS 5 B®C NMR b



—eae 2 w
g 3 2
SHx = = 2 g G SR
SEe - g p= g €2 §¢§
I k= < Sie =
[
o \,/,/\N/_]\AE
Ind T
1 I Its
Me” T 0T S e
H
1
1
1
1
]
1
[
[ g T
o —
50

11f oS 5 DEPT 135 b

000

s
SN

[
m‘,n ' f T T = =
o0 ﬂ‘,ﬂ
119 <8 5 'H NMR b
File : D:\Xcalibuz\data\l70l\l'lOllBOéhrei—axﬂ.'RAw s
Full ms [301.500 - 323.500 ] - Range: 311.000 - 311.500 LJ’V* - P{?
Scan No. 1 of 1
Mass Absolute Relative Theoretical Delta Delta RDB Composition
Intensity Intensity Mass [ppm] [mmu]

311.11530 424786 57.0 311.131522 0.3 0.1 11.0 Cie How o, N,

119 < 5 HRMs b



139.144
—— 77463

Ll .
[nd 1
o T N o
| ﬂ tn
Me™ =T RO EYH
H

63.395

19.894

SRR

12726

i i .
119 <8 5 ®°C NMR &b

115,061
100.134

63.39550

19.89798

127210

T T T T
180 100

119 <5, DEPT 135 &b

10.0 5.0

11h 8 55 'H NMR digb

\ e
| ‘ |
i J |f ( /
i il T
_— 1 ) ©
H F u ] I '
L1 e Lol !
Hi i e T
b = g i B =
£= z % ks 5l =
; T g T I
0.0



MS Spectrum Peak List

lon Amund Formula Calculated Mass Measured Mass Difference Diff (ppm)
(M+H)+ 18786.29 C19H19NO4 326.13868 326.13847 0.21 0.65
(M+Na)+ 52243 C19H19NO4 348.12063 348.12068 -0.05 -0.13
--- End Of Report ---
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