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Chiral HPLC Conditions for:
(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-[3,4-fl-
indolizine (1)

Chiralcel OD column (4.6 mm x 25 cm)

Mobile phase: 65:35 hexane/EtOH + 0.1% TFA

Flow rate: 1 mL/min

Detector: 335 nm

Injection size 10 jiL

Retention times:

(S)-1, 13.2 min
(R)-1, 16.2 min.

Sample preparation

0.01g compound 1 dissolved in 5 mL ethanol and then diluted with 15 mL Mobile phase.

EE determination was made by dissolving 0.2502g compound 1 in 125 mL ethanol and
diluting to a volume of 500 mL with the mobile phase. HPLC trace labelled I is a direct
injection of this solution. The sample for HPLC trace 2 has 0.1% of R-1 added (1.0 mL of
a solution of 0.0251g R-1 (ee >98%) dissolved in 100 mL ethanol). The sample for HPLC
trace 3 has 0.2% R-1 added. HPLC trace 4 is racemic compound 1.
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HPLC 1

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1)

* RUN # 1529 JUN 12, 1997 09t08:56

START

3~

STOP

RUN# 1629

ARERY.
RT

3.580
3.936

12.268

AREA
10502
46066

q648960

JUN 12, 1997 0910856

TYPE
BU
UU
UB

WIDTH
.121
.200
.646

TOTAL ARER- i.6542E+07
MUL FACTOR-1.0000E+90

RRERX
.02266
.09896

99.87846
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HPLC 2

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.1% R Enantiomer

* RUN # 1530
START

JUN 12, 1997 09047,11

11 .360

STOP

RUN# 1530

ARER%
RT

3.738
4 .156

11 .360
13.266

ARER
14361
27102

131093
44843936

JUN 12, 1997 0907,11

TYPE
PU
UB
BU
UB

WIDTH
.124
.193
.886
.637

TOTRL ARER=4.5016E+07
MUL FACTOR-1.0000E+00

RRER%
.03190
.06020
.29121

99.61670
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HPLC 3

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.2% R Enantiomer

RUN# 1531

AREAX
RT

3.718
3.862
4 .144
8.327

13.196
16 .34

JUN 12, 1997 10=07t28

9.327

16.431

ST OP

JUN 12, 1997 10a07:28

RRER
Z0128
32788
64306

114096
45088064

83034

TYPE
BU
UU
UU
UU
UB
BP

IWIDTH
.111
.154
.248

1 .002
.642
.713

ARER%
.01433
.07222
.14164
.25130

99.30765
.18288

TOTAL RRER-4.5402E+07
MUL FACTOR-1 .0000E+00

* RUN # 1531
START
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HPLC 4

Racemic-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-
pyrano-[3,4-f]-indolizine (1)

* RUN # 1532 JUN 12
START

7.263

9.578

1.3 7;A

75 1~2

STu

RUN# 1532

AREA%
RT

4.185
7.263
9.578

13.206
16.232

JUN 12, 1997

RREA
19923
39170
41623

23246000
22810976

TYPE
PU
PU
PU
PB
BB

WIDTH
.253
.535
.q66
.667
.843

10129t27

ARER%
.04316
.08486
.09018

50.36216
49.41966

TOTAL AREA-4.6158E+07
MUL FACTOR=1.0000E+00

, 1997 10,29127
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Chiral HPLC Conditions for:
(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-[3,4-f|-
indolizine (1)

Chiralcel OD column (4.6 mm x 25 cm)

Mobile phase: 65:35 hexane/EtOH + 0.1% TFA

Flow rate: 1 mL/min

Detector: 335 nm

Injection size 10 jiL

Retention times:

(S)-1, 13.2 min
(R)-1, 16.2 min.

Sample preparation

0.01g compound 1 dissolved in 5 mL ethanol and then diluted with 15 mL Mobile phase.

EE determination was made by dissolving 0.2502g compound 1 in 125 mL ethanol and

diluting to a volume of 500 mL with the mobile phase. HPLC trace labelled 1 is a direct

injection of this solution. The sample for HPLC trace 2 has 0.1% of R-1 added (1.0 mL of

a solution of 0.0251g R-1 (ee >98%) dissolved in 100 mL ethanol). The sample for HPLC
trace 3 has 0.2% R-1 added. HPLC trace 4 is racemic compound 1.



(G1997 American Chemical Society Journal Uf Urganic Chemistry V62 Page 6588 Henegar Supplemental Page 7

HPLC 1

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1)

* RUN # 1529 JUN 12, 1997 09,08:56
STRRT

33 5l

STOP

RUN# 1529

ARERX
RT

3.680
3.936

12 .268

AREA
10502
46066

46484960

JUN 12, 1997 09s956

TYPE
BU
UU
UB

WIDTH
.121
.208
.646

TOTAL ARER=4.6642E+07
MUL FRCTOR-1.0000E+00

RRERX
.02266
.09898

99.87896
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HPLC 2

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.1% R Enantiomer

JUN 12, 1997 09z47s11

11 .360

STOP

RUN# 1530

ARER
RT

3.738
4.156

11 .360
13.266

AREA
14361
27102

131093
44843936

JUN 12, 1997 0947:11

TYPE
PU
UB
BU
UB

WIDTH
.124
.193
.886
.637

RRERX
.03190
.06020
.29121

99.61670

TOTRL AREA-4.5016E+07
MUL FACTOR-1.0000E+00

* RUN # 1530
START
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HPLC 3

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-fl-indolizine (1) + 0.2% R Enantiomer

JUN 12, 1997 1007t28

9.327

16 .43q

ST OP

RUN# 1531

RRERX
RT

3.718
3.862
q q.1q
8.327
13.196
16 q3q1

JUN 12 1997 10,07g28

AREA
20128
32788
64306

114096
45088064

83034

TYPE
BU
U U
UU
U U
UB
BP

WID0TH
.111
.154
.248

1 .002
.642
.713

R RERX
.01133
.07222
.14164
.25130

99.30765
.18288

TOTAL RRER-=.5402E+07
MUL FRCTOR-1.0000E+00

*
ST

RUN # 1531
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HPLC 4

Racemic-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-
pyrano-[3,4-fl-indolizine (1)

* RUN # 1532
START

JUN 12, 1997 10t29s2?

7.263

9.578

ST OP

RUN# 1532

AREA%
RT

4.185
7.263
9.578
13.206
16.232

JUN 12, 1997 10%29s27

ARER
19923
39170
41623

23246000
22810976

TYPE
PU
PU
PU
PB
8B

WIDTH
.253
.535
.166
.667
.843

TOTAL AREA-4.6158E+07
MUL FACTOR=1.0000E+00

AREAX
.04316
.08486
.09018

50.36216
49.41966
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Chiral HIPLC Conditions for:
(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-[3,4-fl-
indolizine (1)

Chiralcel OD column (4.6 mm x 25 cm)

Mobile phase: 65:35 hexane/EtOH + 0.1% TFA

Flow rate: 1 mL/min

Detector: 335 nm

Injection size 10 pL

Retention times:

(S)-1, 13.2 min
(R)-1, 16.2 min.

Sample preparation

0.01g compound 1 dissolved in 5 mL ethanol and then diluted with 15 mL Mobile phase.

EE determination was made by dissolving 0.2502g compound 1 in 125 mL ethanol and
diluting to a volume of 500 mL with the mobile phase. HPLC trace labelled 1 is a direct
injection of this solution. The sample for HPLC trace 2 has 0.1% of R-1 added (1.0 mL of
a solution of 0.0251g R-1 (ee >98%) dissolved in 100 mL ethanol). The sample for HPLC
trace 3 has 0.2% R-1 added. HPLC trace 4 is racemic compound 1.
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HPLC 1

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1)

* RUN # 1529 JUN 12, 1997 09t08,56
START

STOP

RUN# 1529

AREA%
RT

3.560
3.936

12.268

AREA
1502
46066

46484960

JUN 12, 1997 0910856

TYPE
BU
U U
UB

WIDTH
.121
.200
.646

TOTAL AREA-4.6542E+07
MUL FACTOR-1 .0000E+00

ARER%
.02256
.09898

99.87846
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HPLC 2

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.1% R Enantiomer

* RUN # 1530
START

S11 .360

STOP

JUN 12. 1997 09117i11

RUN# 1530

ARER%
RT

3.738
4 .156

11 .360
13.266

AREA
1i361
27182
131093

44843936

JUN 12, 1997 09097,11

TYPE
PU
UB
BU
UB

WIDTH
.124
.193
.886
.637

TOTAL AREA-4.5016E+07
MUL FACTOR=1.0000E+00

AREA%
.03190
.06020
.29121

99.61670
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HPLC 3

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.2% R Enantiomer

RUN# 1531

ARER%
RT

3.718
3.862
4 .144
8.327

13.196
16 134

JUN 12, 1997 10=07s28

8.327

16 434

5T OP

JUN 12, 1997 10t07:28

AREA
20128
32788
64386

114096
4S088064

83034

TYPE
BU
vUU
UU
U U
UB
BP

WIDTH
.111
-154
.248

1 .002
.642
.713

RREAX
.04133
.07222
.14164
.25130

99.30765
.18288

TOTAL RRER-4.5402E+07
MUL FACTOR-I .00E+00

* RUN # 1531
START
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HPLC 4

Racemic-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-
pyrano-[3,4-f]-indolizine (1)

* RUN # 1532
START

JUN 12, 1997 10'29s27

7.263

9.5768

STOP

RUN# 1532

AREA%
RT

7.263
9.578

13.206
16-232

JUN 12, 1997 1029,27

AREA
19923
39170
41623

23246000
22810976

TYPE
PU
PU
PU
PB
BB

WIDTH
.253
.535
.466
.667
.843

TOTAL ARER-4.6158E+07
MUL FACTOR=1 .0000E+00

AREA%
-69316
.08486
.09018

560.36216
49.41966
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Chiral HPLC Conditions for:
(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-[3,4-fj-
indolizine (1)

Chiralcel OD column (4.6 mm x 25 cm)

Mobile phase: 65:35 hexane/EtOH + 0.1% TFA

Flow rate: 1 mL/min

Detector: 335 nm

Injection size 10 pL

Retention times:

(S)-1, 13.2 min
(R)-1, 16.2 min.

Sample preparation

0.01g compound 1 dissolved in 5 mL ethanol and then diluted with 15 mL Mobile phase.

EE determination was made by dissolving 0.2502g compound 1 in 125 mL ethanol and

diluting to a volume of 500 mL with the mobile phase. HPLC trace labelled 1 is a direct

injection of this solution. The sample for HPLC trace 2 has 0.1% of R-1 added (1.0 mL of

a solution of 0.0251g R-1 (ee >98%) dissolved in 100 mL ethanol). The sample for HPLC

trace 3 has 0.2% R-1 added. HPLC trace 4 is racemic compound 1.
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HPLC 1

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1)

* RUN # 1529
ST ART

JUN 12, 1997

33 ;

STOP

RUN# 1529

ARER
RT

3.580
3.936
12.268

AREA
19502
46066

46484960

JUN 12, 1997 09,08,56

TYPE
BU
UU
UB

WIDTH
.121
.200
.646

TOTAL AREA-4 .6542E+07
MUL FACTOR-1.0000E+90

09s98156

ARER%
.02256
.09898

99.87846
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,1

HPLC 2

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.1% R Enantiomer

* RUN # 1530
START

11.360

STOP

JUN 12, 1997 0997a11

RUN# 1530

ARER%
RT

3.738
1 .156

11 .360
13.266

AREA
14361
27102
131093

44843936

JUN 12, 1997 09m4711

TYPE
P U
U 8
BU
U B

WIDTH
.124I
.193
.886
.637

TOTAL RREA-4.5016E+07
MUL FACTOR-1.0000E+09

ARER%
.03190
.06020
.29121

99.61670
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HPLC 3

(S)-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-pyrano-
[3,4-f]-indolizine (1) + 0.2% R Enantiomer

RUN# 1531

ARERX
RT

3.718
3.862
4 .1q4
8.327

13.196
16 .34

JUN 12, 1997 10z07128

16 131

STOP

JUN 12. 1997 1007z28

AREA
20128
32788
64306

114096
45088064

83034

TYPE
BU
UU
UU
U U
UB
BP

WIDTH
.111
.154
.248

1 .002
.642
.713

RRER%
.09433
.07222
.14164
.25130

99.30765
.18288

TOTRL RRER=4.5402E+07
MUL FACTOR=1 .OOOOE+00

* RUN # 1531
START



C1997 American Chemical Society Journal Of Organic Chemistry V62 Page 6588 Henegar Supplemental Page 20

HPLC 4

Racemic-4-Ethyl-3,4,6,10(4H)-trione-4-ethyl-7,8-dihydro-4-hydroxy-1H-
pyrano-[3,4-f]-indolizine (1)

* RUN # 1532
START

7 .263

9 .578

STOP

JUN 12., 1997 10t29v27

RUN# 1532

AREA%
RT

I .185
7.263
9.578

13.206
16 .232

JUN 12, 1997 10t29%27

AREA
19923
39170
'11623

23246000
22810976

TYPE
PU)
PU
PU
PB
BB

WIDTH
.253
-535
.q66
.667
.843

TOTAL AREA=4.6158E+07
MUL FACTOR=1 .0000E+00

AREA%
.01316
.08486
.09018

50.36216
9.41966


