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I. General Information and Procedure
1. 1 General information

All reactions were carried out in oven-dried glassware with magnetic stirring under
air unless otherwise mentioned. All other reagents were used without purification as
commercially available. All reactions were monitored by thin layer chromatography.
Purification of reaction products were carried out by flash chromatography on silica
gel. Chemical yields refer to pure isolated substances. Solvents were purified and
driedaccording to standard methods prior to use. Powdered 4A molecular sieves were
activated at 200 °C for 2 h. Catalysts C1-C8 were prepared according to the methods
reported in the literaturel!-2l. C9 were purchased from Energy Chemistry.

'H NMR spectra were recorded on 500 MHz or 600 MHz spectrometer. The
chemical shifts were reported relative to internal standard TMS (0) in CDCl;. The
following abbreviations may be used to describe peak patterns where appropriate:
br=broad, s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet. '3C NMR spectra
were recorded on 125 MHz or 150 MHz spectrometer, referred to the internal solvent
signals (77.0 for CDCl;).Analytical HPLC was recorded on a HPLC machine
equipped with Agilent 1100 series quaternary pump with a UV diode array detector.
The chiral stationary phase was Daicel Chiralcel AD-H and OD-H column.Optical

rotations were determined using a Rudolph Autopol V polarimeter at 25 °C.

1.2 General procedure for the preparation of catalysts

9-Amino-(9-deoxy)-epi-quinine (S1)!

Quinine (2.0 g, 6.33 mmol) and Ph;P (2.2 g, 8.43 mmol) was placed under
vacuum and purged with N, three times, anhydrous THF (30 mL) was added
and the solution was cooled to 0 °C. Diisopropyl azodicarboxylate (1.55 mL,
7.87 mmol) was added followed by the dropwise addition of a solution of

diphenyl phosphoryl azide (1.65 mL, 7.66 mmol) in anhydrous THF (13 mL).
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The mixture was then allowed to warm to room temperature and stir for 16 h, at
which point the mixture was heated at 50 °C for 2 h. Ph;P (2.4 g, 8.96 mmol)
was then added and mixture was stirred for a further 2 h at 50 °C. The solution
was allowed to cool to room temperature before H,O (0.7 mL) was added and
then stirred for a further 3 h. The mixture was then concentrated in vacuo and
the crude residue was dissolved in CH,Cl, (30 mL) and diluted with 2 M HCI
(30 mL) and the aqueous phase was washed with CH,Cl, (2 x 30 mL). Excess
concentrated aqueous ammonia was added to the aqueous phase followed by
extraction with CH,Cl, (3 x 30 mL), the combined organic phases were dried
over Na,SQ,, filtered and concentrated in vacuo. Purification by column
chromatography afforded amine S1 as a white solid (1.9 g, 93%). 'H NMR
(600 MHz, CDCls) &: 8.76 (d,J=6Hz, 1H), 8.02-8.05(m, 1H), 7.28-7.67 (m,
5H), 5.86-5.92(m, 1H), 5.07-5.10(m, 2H), 4.70(br, 1H), 3.97 (s, 3H), 2.96-
3.01(m, 4H), 2.29-2.32(m, 1H), 1.55-1.63(m, 3H), 1.13-1.17(m, 1H), 0.95-
0.99(m, 1H), 0.88-0.90(m,1H).

N-[3,5-Bis(trifluoromethyl)phenyl]-N’'-[(82,9S)-6"-methoxy-9-

cinchonanyl]thiourea (S2)“l

Amine S1 (1.9 g, 5.89 mmol) was placed under vacuum and purged with N,
three times, dissolved in anhydrous THF (20 mL). Solution of 3,5-
bis(trifluoromethyl)phenyl isothiocyanate (1.2 mL, 6.60 mmol) in anhydrous
THF (10 mL) was added dropwise at room temperature and the resulting
mixture was stirred for 16 h. The reaction mixture was concentrated in vacuo
and purified by column chromatography to afford thiourea S2 as an off white
solid (3.2 g, 91%). 'H NMR (600 MHz, CDCl;) &: 8.67 (d, /=4.7 Hz, 1H), 8.09

(s, 2H), 8.07 (br 1H), 7.93 (d, J=9.3 Hz,1H,), 7.59 (1H, br s), 7.56 (1H, d, J=4.8
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Hz), 7.43 (d, J=9.3, 1H), 6.38 (br, 1H), 5.84-5.87 (m, 1H), 5.07-4.96 (m, 2H),
4.01 (s, 3H), 3.73-3.57 (m, 1H), 3.54-3.40 (m, 1H), 3.36-3.25 (m, 1H), 2.93-
2.77 (m, 2H), 2.45-2.31 (m, 1H), 1.79-1.56 (m, 3H), 1.54-1.40 (m, 1H), 0.94-

0.80 (m, 1H). Proton NMR were consistent with literature data.

3-((3,5-bis(trifluoromethyl)phenyl)amino)-4-methoxycyclobut-3-ene-1,2-dione

(S3) 18
@)
(@)
(@)
/N
H

To a solution of 3,4-dimethoxy-3-cyclobutane-1,2-dione (2.00g, 14.1mmol)
in MeOH (20ml) was added 3,5-bis(trifluoromethyl)aniline (2.40ml, 15.5mmol,
1.1equiv) at rt. The mixture was stirred at rt for 3 days. The reaction mixture
was filtrate and washed with MeOH. Obtained yellow solid was dried in vacuo
to give desired product 2a (4.59, 13.5mmol, 96%). 'H NMR (600 MHz,
DMSO) &: 4.22(s, 3H), 7.78(s, 1H), 8.05(s, 2H), 11.19(s, 1H). Proton NMR

were consistent with literature data.

3-((3,5-bis(trifluoromethyl)phenyl)amino)-4-(((R)-(6-methoxy-quinolin-4-
yD((1S,2S,4S,5R)-5-vinylquinuclidin-2-yl)methyl)amino)-cyclobut-3-ene-1,2-

dione. (S4) [

To a solution of 9-Amino-(9-deoxy)-epi-quinidine (1.0 mmol) in 5 mL
CH,Cl, was added S3 (1.0 mmol). The reaction mixture was stirred for 48 h at
room temperature. The desired product was obtained through filtration or by

silica gel column chromatography. Yellow solid, 84% yield. 'H NMR (600



MHz, CDCl): 6 = 8.56 (s, 1H), 7.95 (d, J=12Hz, 1H), 7.70 (s, 1H), 7.41 (s,
1H), 7.31-7.35(m, 2H), 6.22 (br, 1H), 5.82-5.88 (m, 1H), 5.19 (d, /=18Hz, 1H),
5.12 (d, J/=12Hz, 1H), 3.97 (s, 3H), 3.42 (br, 1H), 3.21 (br, 1H), 2.82-301 (m,
3H), 2.28 (br, 1H), 1.69 (s, 1H), 1.56 (br, 2H), 1.07-1.28 (m, 3H). Proton NMR

were consistent with literature data.



Table 1. Screening of the asymmetric organic salts?

-~
N ph

+

Iz />>\

1a
Entry Acid

1 PhCO,H

2 AcOH

3 TfOH

4 diphenyl
phosphate

5 diphenyl
phosphate

PhCHO

2a

Temp
“C)

It

10

catalyst(C1+acid)

4 AMS, DCM

Time

(h)

36
36

28

36

72

g v

N z
H

Ph
3a
Yield © ee
(%) (%)
86 49
79 61
92 32
96 72
77 52

@ Reactions were performed with 0.05mmol of 1a, 0.06mmol of 2a, 20 mol% of
catalyst C1 and 20 mol % acid in 0.5 mL DCM. ? Yield of the isolated product. ¢
Determined by HPLC analysis on Daicel Chiralcel AD-H column.




2. General procedure for the enantioselective Pictet-Spengler reaction

A mixture of N-protected tryptamine 1 (0.05 mmol), aldehyde 2 (0.06 mmol), catalyst
C2(20% mol), 4 A molecular sieves (0.1-0.2g, powdered) in 0.5 mL toluene and
DCM was stirred at room temperature. The reaction was monitored with TLC. After
the reaction was completed, the reaction mixture was directly purified by flash
column chromatography (ethyl acetate / petroleum ether = 1/15 to 1/10, with 2% TEA)
to give the desired product 3.

(R)-2-benzyl-1-phenyl-2,3,4,9-tetrahydro-1-H-pyrido[3,4-b]indole(3a)

o0

\
H
O

This product was obtained in 93% yield as a white solid after chromatography and 89%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=254nm, t(major)=10.87min, t(minor)=12,25min]. [a]p>= -63.1(¢=0.97,
CH,Cl,); HRMS (ESI-TOF) caled for Cp4H,3N,[M+H]*:339.1856; Found: 339.1862.
TH NMR (500 MHz, CDCl;) 62.65-2.70(m, 1H), 2.79-2.83(m, 1H), 2.90-2.96(m, 1H),
3.23-3.27(m, 1H), 3.37(d, J=13.5Hz, 1H), 3.90(d, J=13.5Hz, 1H), 4.65(s, 1H), 7.10-
7.14(m, 2H), 7.18-7.19(m, 1H), 7.25-7.28(m, 1H), 7.32-7.35(m, 3H), 7.36-7.39(m,
4H), 7.47(m, 2H), 7.53-7.54(m, 1H). 13C NMR (125 MHz, CDCl;) & 141.46, 139.57,
136.29, 134.86, 129.02, 128.76, 128.70, 128.23, 128.08, 127.21, 126.92, 121.49,
119.35, 118.30, 110.78, 108.95, 64.60, 58.33, 48.35, 21.18.

(R)-2-benzyl-1-(4-(trifluoromethyl)phenyl)-2,3,4,9-tetrahydro-1H-pyrido|3,4-
blindole (3b)

Q0

CF3
This product was obtained in 95% yield as a white solid after chromatography and 80%

ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
7



0.8mL/min, A=225nm, t (major)=8.6 min, t (minor)=10.6 min]. [a]p?*= -42.3(c=1.4,
CH,Cl,); HRMS (ESI-TOF) calcd for C,sHpF3;N, [M+H]*: 407.1730; Found:
407.1742. '"H NMR (600 MHz, CDCLy) 52.69-2.73(m, 1H), 2.82-2.85(m, 1H), 2.89-
2.94(m, 1H), 3.21-3.32(m, 1H), 3.43(d, J=13.8Hz, 1H), 3.84(d, J=13.8Hz, 1H), 4.73(s,
1H), 7.11-7.16(m, 2H), 7.21(d, J=7.2Hz, 1H), 7.25-7.35(m, 1H), 7.54(s, 1H), 7.56-
7.64(m, 4H). 3C NMR (150 MHz, CDCls) 145.85, 139.12, 136.39, 133.60, 130.43,
130.21, 129.33, 128.69, 128.38, 127.18, 127.07, 125.75, 125.73, 125.01, 123.21,
121.90, 119.61, 118.47, 110.91, 109.48, 63.78, 58.38, 48.01, 20.91.

(R)-2-benzyl-1-(p-tolyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3¢)
oS

N

H

CHj

This product was obtained in 76% yield as a white solid after chromatography and 74%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 95:5,
0.8mL/min, A=254nm, t (major)=13.1 min, t (minor) =17.9 min]. [a]p>= -57.3(c=1.0,
CH,Cl,); HRMS (ESI-TOF) caled for Cy4H,sN,[M+H]*:353.1956; Found: 353.1962.
TH NMR (600 MHz, CDCls) 6 2.42(s, 3H), 2.73-2.77(m, 1H), 2.83-2.87(m, 1H),
2.94-2.99(m, 1H), 3.30-3.33(m, 1H), 3.55(d, J/=13.8Hz, 1H), 4.09(d, J=13.8Hz, 1H),
4.71(s, 1H), 7.13-7.18(m, 2H), 7.21-7.23(m, 1H), 7.24(d, J/=7.8Hz, 1H), 7.32(s, 1H),
7.40(d, J=7.8Hz, 2H), 7.49-7.54(m, 2H), 7.56-7.58(m, 2H), 7.82(s, 1H), 7.85-7.89(m,
3H). 13C NMR (150 MHz, CDCls) 6 138.34, 137.88, 137.33, 136.32, 135.08, 133.39,
132.82, 129.52, 129.06, 127.92, 127.73, 127.29, 127.28, 127.21, 125.97, 125.54,
121.50, 119.38, 118.34, 110.85, 108.96, 64.39, 58.48, 48.36, 21.25, 21.22.

(R)-2-benzyl-1-(4-fluorophenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3d)

\
N
H

<

F



This product was obtained in 89% yield as a white solid after chromatography and 84%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,

0.8mL/min, A=254nm, t (major)=10.8 min, t (minor)=13.8 min]. [a]p*= -43.3(c=0.9,

CH,Cl,); HRMS (ESI-TOF) caled for Co4HpFN,[M+H]":357.1756; Found: 353.1760.

'TH NMR (500 MHz, CDCl;) 4 2.68-2.73(m, 1H), 2.81-2.86(m, 1H), 2.90-2.96(m, 1H),
3.22-3.27(m, 1H), 3.39(d, J= 8.5Hz, 1H), 3.89(d, J=8.5Hz, 1H), 4.67(s, 1H), 7.04-

7.08(m, 2H), 7.10-7.15(m, 2H), 7.20-7.23(m, 1H), 7.26-7.28(m, 1H), 7.32-7.36(m,

4H), 7.39-7.43(m, 2H), 7.53(d, J=6.0Hz, 1H). 3C NMR (125 MHz, CDCl;) 8 163.50,

161.54, 139.39, 137.24, 136.31, 134.47, 130.59, 130.53, 128.68, 128.29, 127.16,

127.02, 121.67, 119.47, 118.37, 115.70, 115.53, 110.82, 109.18, 63.61, 58.18, 48.16,

21.03. IR: 705.58, 747.30, 896.02, 1265.33, 1421.86, 2305.65, 2685.53, 2986.91,

3054.20, 3943.98.

(R)-2-benzyl-1-(4-chlorophenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3e)

O

Cl

This product was obtained in 83% yield as a white solid after chromatography and 72%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=225nm, t (major)=11.3 min, t (minor)=13.4 min]. [a]p>= -35.8(c=1.0,
CH,Cl,); HRMS (ESI-TOF) calcd for C,4H,,CIN, [M+H]": 373.1466; Found:
373.1475. TH NMR (500 MHz, CDCl3) 6 2.68-2.70(m, 1H), 2.80-2.84(m, 1H), 2.89-
2.91(m, 1H), 3.21-3.25(m, 1H), 3.39(d, J=8.5Hz, 1H), 3.86(d, J=8.5Hz, 1H), 4.64(s,
1H), 7.12-7.16(m, 2H), 7.20-7.23(m, 1H), 7.27-7.30(m, 1H), 7.34-7.36(m, 6H), 7.38-
7.40(m,2H), 7.54(d, J=7.5Hz, 1H). 3C NMR (125 MHz, CDCl3) 6 140.08, 139.24,
136.32, 134.11, 133.78, 130.32, 128.92, 128.66, 128.30, 127.10, 127.05, 121.72,
119.49, 118.37, 110.83, 109.24, 63.64, 58.23, 48.09, 20.99.

(R)-2-benzyl-1-(2-fluorophenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3f)



Q3
s

This product was obtained in 82% yield as a white solid after chromatography and 32%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 70:30,
0.8mL/min, A=225nm, t (major)=6.9 min, t (minor)=8.0 min]. [a]p>= -29.4(c=1.0,
CH,Cl,); HRMS (ESI-TOF) calcd for Cp4H,FN,[M+H]™:357.1757; Found: 353.1763.
TH NMR (500 MHz, CDCl;) 8 2.72-2.73(m, 1H), 2.83-2.86(m, 1H), 2.92-2.94(m, 1H),
3.24-3.27(m, 1H), 3.51(d, J=8.5Hz, 1H), 3.90(d, J=8.5Hz, 1H), 5.22(s, 1H), 7.12-
7.20(m, 4H), 7.24-7.25(m, 1H), 7.28-7.32(m, 2H), 7.34-7.41(m, 4H), 7.48(s, 1H),
7.50-7.53(m, 1H), 7.55(d, J=6.0Hz 1H). 3C NMR (125 MHz, CDCl;) & 162.38,
160.43, 136.29, 130.59, 129.41, 128.70, 128.25, 126.98, 124.74, 124.71, 121.67,
119.42,118.29, 115.51, 115.34, 110.82, 109.64, 58.45, 56.28, 47.80, 20.94.

(R)-2-benzyl-1-(2-methoxyphenyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3g)

e
S

This product was obtained in 77% yield as a white solid after chromatography and 58%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 98:2,
0.8mL/min, A=254nm, t (major) = 26.1 min, t (minor) =29 min]. [a]p>= -32.1(c=1.0,
CH,Cl;); HRMS (ESI-TOF) caled for C,5sHysONo[M+H]™:369.1957; Found:
353.1761. TH NMR (500 MHz, CDCI3) 6 2.64-2.69(m, 1H), 2.76-2.79(m, 1H), 2.86-
2.89(m, 1H), 3.24-3.26(m, 1H), 3.40(d, J/=13.5Hz, 1H), 3.88(d, J/=13.5Hz, 1H), 3.95(s,
3H), 5.26(s, 1H), 6.91-6.94(m,1H), 6.98-7.00(m, 1H), 7.04-7.10(m, 2H), 7.18-7.20(m,
1H), 7.23-7.27(m, 2H), 7.30-7.33(m, 2H), 7.36(d, J=6.0Hz, 2H), 7.48-7.50(m, 1H),
7.57-7.59(m, 1H), 7.67(b, 1H). 3C NMR (125 MHz, CDCI3) & 157.50, 138.43,
136.29, 133.59, 131.41, 128.70, 128.41, 128.23, 127.25, 127.19, 121.98, 120.74,
119.71, 118.67, 112.42, 111.29, 111.14, 105.51, 58.85, 56.40, 55.70, 48.29, 21.07.

(R)-2-benzyl-1-(4-nitrophenyl)-2,3,4,9-tetrahydro-1H-pyrido|[3,4-b]indole(3h)
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N
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<

NO,

This product was obtained in 91% vyield as a light yellow solid after
chromatography and 50% ee as determined by HPLC [Daicel Chiralpak AD-H,
n-hexane/i-propanol= 70:30, 0.8mL/min, A=225nm, t (major)=7.2 min, t
(minor)=8.1 min]. [a]p?’= -12.9(c=1.2, CH2CI2); HRMS (ESI-TOF) calcd for
C24H220N3[M+H]+:384.1667; Found: 384.1669. 1H NMR (500 MHz,
CDCI3) & 2.73-2.78(m, 1H), 2.87-2.91(m, 2H), 3.18-3.23(m, 1H), 3.50(d,
J=13.5Hz, 1H), 3.81(d, J=13.5Hz, 1H), 4.79(s,1H), 7.13-7.18(m, 2H), 7.23-
7.25(m, 1H), 7.29-7.30(m, 1H), 7.35-7.39(m, 5H), 7.56(d, J=7.5Hz 1H), 7.58(d,
J=7.5Hz, 2H), 8.18(d, J=9.0Hz, 2H). 13C NMR (125 MHz, CDCI3) & 149.47,
147.62, 138.79, 136.44, 132.67, 129.72, 128.65, 128.40, 127.27, 126.95,
123.86, 122.06, 119.67, 118.49, 110.93, 109.71, 63.06, 58.38, 47.61, 20.59. IR:
705.29, 739.04, 896.01, 1265.35, 1349.48, 1421.74, 1524.46, 1635.76, 2305.46,
2987.06, 3054.44, 3451.23.

(8)-2-benzyl-1-(pyridin-2-yl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole (3i)

QS

This product was obtained in 76% yield as a yellow solid after chromatography and
83% ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol=
70:30, 0.8mL/min, A=225nm, t (minor)=8.9 min, t (major)=28.8 min]. [a]p®= -
63.2(c=1.0, CH,Cl,); HRMS (ESI-TOF) calcd for Cy;HpN3; [M+H]": 340.1808;
Found: 340.1798. TH NMR (600 MHz, CDCI3) & 2.76-2.80(m, 1H), 2.89-2.91(m, 1H),
3.00-3.05(m, 1H), 3.32-3.36(m, 1H), 3.58(d, J/=14.4Hz, 1H), 4.02(d, J=14.4Hz, 1H),
5.11(s, 1H), 7.15-7.20(m, 2H), 7.22-7.24(m, 1H), 7.32-7.35(m, 2H), 7.39(t, J=7.2,
7.8Hz, 2H), 7.48(d, J=13.2Hz, 2H), 7.60(d, J= 7.2Hz, 1H), 7.75-7.78(m, 1H), 7.91(d,
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J=7.8Hz, 1H), 8.39(d, /=4.8Hz, 1H), 9.63(s, 1H). 3C NMR (150 MHz, CDCl3) §
162.55, 148.39, 139.23, 137.57, 136.85, 134.03, 128.59, 128.43, 127.11, 126.98,
122.76, 122.37, 121.46, 119.13, 118.34, 111.01, 108.37, 65.77, 59.10, 48.42, 21.31.
IR: 705.37, 739.22, 896.07, 1141.22, 1200.29, 1265.36, 1421.84, 1681.12, 2305.57,
2987.00, 3051.31, 3445.91.

(8)-2-benzyl-1-(thiophen-2-yl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3j)

o
This product was obtained in 79% yield as a white solid after chromatography and 65%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 70:30,
0.8mL/min, A=225nm, t (major)=7.8 min, t (minor)=11.2 min]. [a]p>= -16.7(c=1.0,
CH,Cly); HRMS (ESI-TOF) calecd for C,H,N,S [M+H]*: 345.1308; Found:
345.1302. "TH NMR (500 MHz, CDCl;) 6 2.72-2.77(m, 1H), 2.82-2.91(m, 2H), 3.26-
3.31(m, 1H), 3.50(d, J/=14.0Hz, 1H), 4.02(d, J/=14.0Hz, 1H), 5.50(s, 1H), 7.02-7.03(m,
1H), 7.12-7.19(m, 3H), 7.25(d, J=7.5Hz, 1H), 7.30-7.34(m, 2H), 7.36(t, J/=7.5Hz, 2H),
7.46(d, J=6.0Hz, 3H), 7.53(d, J=7.5Hz). 3C NMR (125 MHz, CDCl;) & 145.97,
139.24, 136.21, 133.94, 128.72, 128.28, 127.23, 127.03, 126.26, 126.24, 126.19,
121.71, 119.41, 118.47, 110.88, 108.58, 59.17, 58.20, 47.86, 20.81.

(R)-2-benzyl-1-cyclohexyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole(3k)

o0

\
H
O
This product was obtained in 82% yield as a white solid after chromatography and 78%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=225nm, t (minor)=5.9 min, t (major)=6.4 min]. [a]p>= +21.89(c=1.0,
CH,Cl,); HRMS (ESI-TOF) calcd for C,4H9N, [M+H]": 345.2318; Found: 345.2322.
TH NMR (600 MHz, CDCl3) 8 0.88-0.95(m, 1H), 1.05-1.10(m, 2H), 1.14-1.30(m, 5H),
1.68-1.87(m, 7H), 2.30(d, J=13.2Hz, 1H), 2.53-2.57(m, 1H), 2.98-3.05(m, 2H),
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3.23(d, J=9.0Hz, 1H), 3.31-3.34(m, 1H), 3.610(d, J=13.2Hz, 1H), 3.76(d, J= 13.2Hz,
1H), 7.14-7.18(m, 1H), 7.18-7.21(m, 1H), 7.27(t, J=7.2Hz, 1H), 7.32-7.38(m, 5H),
7.56(d, J=7.8Hz, 1H), 7.67(s, 1H). 3C NMR (150 MHz, CDCLy) § 140.13, 135.57,
134.56, 129.14, 128.14, 127.33, 126.92, 121.40, 119.21, 118.14, 110.59, 107.70,
104.38, 62.15, 57.59, 43.79, 42.72, 41.93, 31.17, 31.00, 27.12, 26.60, 26.54, 26.45,
26.41,25.73, 17.15.

(R)-2-(naphthalen-2-ylmethyl)-1-phenyl-2,3,4,9-tetrahydro-1H-pyrido|[3,4-
blindole (31)

oS
ke

This product was obtained in 90% yield as a white solid after chromatography and 99%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 70:30,

0.8mL/min, A=225nm, t (major)=7.6 min, t (minor)=13.2 min]. [a]p*= -61.89(c=1.0,

CH,Cl,); HRMS (ESI-TOF) caled for C,gHysN, [M+H]*: 389.2012; Found: 389.2018.

TH NMR (600 MHz, CDCl;) 8 2.75-2.76(m, 1H), 2.86-2.91(m, 2H), 3.26-3.29(m, 1H),
3.87(d, /=13.2Hz, 1H), 4.34(d, J/=13.8Hz, 1H), 4.76(s, 1H), 7.13-7.19(m, 2H), 7.23(d,

J=7.2Hz, 1H), 7.35(s, 1H), 7.37-7.38(m, 1H), 7.39-7.45(m, 3H), 7.47-7.49(m, 3H),

7.49-7.51(m, 1H), 7.57(d, J=7.2Hz, 1H), 7.61(d, J/=7.2Hz, 1H), 7.81(d, J/=8.4Hz, 1H),

7.87(d, J=7.8Hz, 1H), 8.08(d, /=8.4Hz, 1H). 13C NMR (150 MHz, CDCl;) é 141.34,

136.31, 135.00, 134.71, 133.82, 132.40, 129.42, 128.63, 128.39, 128.18, 127.77,

127.22, 127.19, 125.55, 125.28, 124.69, 121.58, 119.40, 118.35, 110.85, 109.39,

65.22, 56.59, 48.19, 20.92. IR: 705.33, 746.45, 896.01, 1142.43, 1205.67, 1265.28,

1421.71, 1683.23, 2305.52, 2987.12, 3054.40, 3446.79.

(R)-2-(naphthalen-2-ylmethyl)-1-(4-(trifluoromethyl)phenyl)-2,3,4,9-tetrahydro-
1H-pyrido[3,4-b]indole(3m)

13



oS

CF3

This product was obtained in 92% yield as a white solid after chromatography and 69%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 80:20,
0.8mL/min, A=225nm, t (major)=6.6 min, t (minor)=12.5 min]. [a]p*= -51.89(c=1.2,
CH,Cl,); HRMS (ESI-TOF) calcd for CyoHpyN,F; [M+H]*: 457.1852; Found:
457.1858. TH NMR (600 MHz, CDCl3) 6 2.72-2.76(m, 1H), 2.85-2.88(m, 1H), 2.92-
2.95(m, 1H), 3.24-3.27(m, 1H), 3.46(d, J/=13.8Hz, 1H), 3.87(d, /=13.8Hz, 1H), 4.76(s,
1H), 7.14-7.19(m, 2H), 7.24(d, J/=7.2Hz, 1H), 7.30-7.32(m, 1H), 7.36-7.38(m, 4H),
7.57(s, 1H), 7.59(d, J=8.4Hz, 2H), 7.65(d, J=7.8Hz, 2H). 3C NMR (150 MHz,
CDCl;) 6 145.85, 139.12, 136.39, 133.60, 130.43, 130.21, 129.33, 128.69, 128.38,
127.18, 127.07, 125.75, 125.73, 125.01, 123.21, 121.90, 119.61, 118.47, 110.91,
109.48, 63.78, 58.38, 48.01, 20.91.

(R)-2-(naphthalen-2-ylmethyl)-1-(p-tolyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-
blindole(3n)

oS

CH,
This product was obtained in 81% yield as a white solid after chromatography and 76%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 95:5,
0.8mL/min, A=254nm, t (major)=12.8 min, t (minor) =21.3 min]. [a]p>= -39.1(c=1.1,
CH,Cl,); HRMS (ESI-TOF) calcd for Cy9H,7N, [M+H]*: 403.2152; Found: 403.2159.
'H NMR (600 MHz, CDCl3) & 2.39(s, 3H), 2.65-2.70(m, 1H), 2.80-2.83(m, 1H),
2.92-2.94(m, 1H), 3.24-3.27(m, 1H), 3.69(d, J/=7.8Hz, 1H), 3.92(d, J=7.8Hz, 1H),
4.64(s, 1H), 7.12-7.15(m, 2H), 7.20(d, 7.2Hz, 3H), 7.26-7.29(m, 2H), 7.33-7.39(m,
7H), 7.54(d, J=7.2Hz, 1H). 13C NMR (150 MHz, CDCl;) 6 139.68, 138.34, 137.80,

136.28, 135.17, 129.46, 128.97, 128.72, 128.23, 127.26, 126.89, 121.44, 119.32,
14



118.29, 110.79, 108.87, 64.42, 58.28, 48.46, 21.28, 21.21.

(R)-1-(4-fluorophenyl)-2-(naphthalen-2-ylmethyl)-2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indole(30)

Q@N

\
N
Qﬁ

This product was obtained in 93% yield as a white solid after chromatography and 87%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 70:30,

0.8mL/min, A=225nm, t (major)=7.3 min, t (minor)=12.2 min]. [o]p?*= -59.3(c=1.2,

CH,Cl,); HRMS (ESI-TOF) calcd for CysH,4FN,[M+H]*:407.1847; Found: 407.1843.

TH NMR (600 MHz, CDCl;) 6 2.76-2.80(m, 1H), 2.85-2.89(m, 1H), 2.92-2.97(m, 1H),
3.28-3.32(m, 1H), 3.59(d, J/=13.2Hz, 1H), 4.05(d, J=13.2Hz. 1H), 4.73(s, 1H), 7.10-

7.13(m, 2H), 7.15-7.21(m, 2H), 7.25(d, J=7.2Hz, 1H), 7.30(s, 1H), 7.45-7.47(m, 2H),

7.51-7.55(m, 3H), 7.59(d, J=7.8Hz, 1H), 7.81(s, 1H), 7.86-7.90(m, 3H). 3C NMR

(150 MHz, CDCl3) 6 163.39, 161.75, 137.28, 137.26, 137.04, 136.35, 134.39, 133.39,

132.86, 130.68, 130.63, 128.05, 127.76, 127.72, 127.32, 127.21, 127.08, 126.07,

125.66, 121.75, 119.53, 118.44, 115.75, 115.60, 110.89, 109.27, 63.51, 58.38, 48.05,

20.96.

(R)-1-(4-chlorophenyl)-2-(naphthalen-2-ylmethyl)-2,3,4,9-tetrahydro-1H-
pyrido|[3,4-blindole(3p)

oS
O

cl
This product was obtained in 84% yield as a white solid after chromatography and 31%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 70:30,
0.8mL/min, A=225nm, t (major) =7.5 min, t (minor)=12.1 min]. [a]p®= -35.8(c=1.0,
CH,Cl,); HRMS (ESI-TOF) calcd for CysH,4CIN, [M+H]*: 423.1623; Found:

423.1620. '"H NMR (500 MHz, CDCls) & 2.77-2.18(m, 1H), 2.86-2.88(m, 1H), 3.28-
15



3.32(m, 1H), 3.60(d, J=13.5Hz, 1H), 4.04(d, J=13.5Hz, 1H), 4.71(s, 1H), 7.17-7.23(m,
2H), 7.24-7.26(m, 1H), 7.31(s, 1H), 7.40-7.44(m, 4H), 7.51-7.57(m, 3H), 7.60-7.62(m,
1H), 7.82(s, 1H), 7.88(t, J=8.5, 10.0Hz, 3H). 3C NMR (125 MHz, CDCl;) § 140.07,
136.86, 136.32, 133.97, 133.76, 133.33, 132.81, 130.34, 128.89, 127.99, 127.69,
127.65, 127.26, 127.12, 126.99, 126.01, 125.60, 121.73, 119.49, 118.37, 110.84,
109.27, 63.45, 58.36, 47.89, 20.85.

(R)-1-(4-bromophenyl)-2-(naphthalen-2-ylmethyl)-2,3,4,9-tetrahydro-1H-
pyrido[3,4-b]indole(3q)

oS

\
H
3
This product was obtained in 87% yield as a white solid after chromatography and 23%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=225nm, t (major)=13.9 min, t (minor)=29.1 min]. [a]p*= -31.4(c=1.2,
CH,Cl,); HRMS (ESI-TOF) calcd for CygHpyBrN, [M+H]": 467.1023; Found:
467.1020. 'TH NMR (600 MHz, CDCl3) 8 2.53-2.56(m, 1H), 2.63-2.69(m, 2H), 3.02-
3.05(m, 1H), 3.37-3.41(m, 1H), 3.75-3.79(m, 1H), 4.56(s, 1H), 6.90-6.96(m, 2H),
6.98-7.05(m, 2H), 7.25-7.28(m, 3H), 7.34-7.36(m, 3H), 7.40-7.43(m, 2H), 7.53(d,
J=10.2Hz, 1H), 7.60-7.64(m, 3H).13C NMR (150 MHz, CDCl3) & 145.82, 136.73,
136.42, 133.46, 133.37, 132.89, 129.37, 128.12, 127.76, 127.71, 127.36, 127.11,
126.98, 126.12, 125.73, 121.94, 119.64, 118.49, 110.93, 109.56, 63.63, 58.56, 47.86,
20.79.

(R)-1-cyclohexyl-2-(naphthalen-2-ylmethyl)-2,3,4,9-tetrahydro-1H-pyrido|[3,4-
blindole(3r)

Q@N

N\Q

This product was obtained in 91% yield as a white solid after chromatography and 92%
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ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol=98:2,
0.8mL/min, A=225nm, t (major)=16.1 min, t (minor)=17.7 min]. [a]p>= +51.4(c=1.1,
CH,Cl,); HRMS (ESI-TOF) caled for C,gH3;N, [M+H]*: 395.2433; Found: 395.2428.
TH NMR (600 MHz, CDCl3) 8 0.81-0.87(m, 2H), 0.95-0.99(m, 1H), 1.06-1.25(m, 4H),
1.60-1.75(m, 6H), 2.29(d, J=13.2Hz, 1H), 2.51-2.54(m, 1H), 2.95-3.06(m, 2H),
3.19(m, 1H), 3.31-3.36(m, 1H), 3.71(d, J/=13.2Hz, 1H), 3.86(d, J=13.2Hz, 1H), 7.10-
7.12(m, 1H), 7.15-7.17(m, 1H), 7.30(d, J=7.8Hz, 1H), 7.41-7.45(m, 2H), 7.53(d,
J=8.4Hz, 1H), 7.58-7.63(m, 3H), 7.74-7.76(m, 1H), 7.79-7.82(m, 2H). 13C NMR (150
MHz, CDCl;) 6 137.71, 135.60, 134.52, 133.32, 132.86, 127.79, 127.73, 127.70,
127.43, 127.36, 125.90, 125.52, 121.43, 119.24, 118.17, 110.61, 107.67, 61.96, 57.71,
44.02, 42.72, 31.18, 31.01, 29.78, 26.57, 26.46, 26.40, 17.21. IR: 705.42, 738.60,
895.95, 1265.30, 1421.81, 1636.01, 2305.42, 2986.89, 3054.32, 3455.35.

(R)-1-isopropyl-2-(naphthalen-2-ylmethyl)-2,3.4,9-tetrahydro-1H-pyrido|3,4-
blindole(3s)

oS

This product was obtained in 88% yield as a white solid after chromatography and 85%
ee as determined by HPLC [Daicel Chiralpak OD-H, n-hexane/i-propanol= 80:20,
0.8mL/min, A=225nm, t (major)=7.1 min, t (minor)=8.1 min]. [a]p?>*= +38.8(c=1.0,
CH,Cl,); HRMS (ESI-TOF) caled for C,sHp7N, [M+H]*: 355.2123; Found: 355.2129.
TH NMR (600 MHz, CDCl;) 6 0.88-1.10(m, 6H), 1.20-1.25(m, 1H), 2.00(d, /=6.6Hz,
1H), 2.52(d, J=15.6Hz, 1H), 2.97-3.32(m, 3H), 3.68-3.89(m, 2H), 7.11-7.18(m, 2H),
7.32(d, J=7.8Hz, 1H), 7.43-7.45(m, 2H), 7.54(d, J=7.2Hz, 1H), 7.59-7.65(m, 2H),
7.75-7.81(m, 2H). 3C NMR (150 MHz, CDCl;) & 137.67, 135.63, 134.66, 133.30,
132.83, 127.70, 127.66, 127.41, 125.89, 125.51, 121.44, 119.24, 118.16, 110.62,
107.95, 63.03, 57.85, 44.13, 33.11, 21.04, 20.45, 17.32.

(R)-1-benzyl-2-(naphthalen-2-ylmethyl)-2,3,4,9-tetrahydro-1H-pyrido|[3,4-
blindole(3t)

17
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This product was obtained in 89% yield as a white solid after chromatography and 87%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 70:30,

0.8mL/min, A=225nm, t (major)=7.3 min, t (minor)=8.0 min]. [a]p>= +42.3(c=1.0,

CH,Cl,); HRMS (ESI-TOF) calcd for CyoHp7N, [M+H]*: 403.2143; Found: 403.2147.

TH NMR (600 MHz, CDCl;) 8 2.53-2.57(m, 1H), 2.86-2.93(m, 2H), 3.01-3.04(m, 1H),
3.18-3.21(m, 1H), 3.30-3.35(m, 1H), 3.85-3.91(m, 3H), 6.85(s, 1H), 6.98-7.04(m, 6H),
7.11(s, 1H), 7.15-7.18(m, 3H), 7.31(d, /=7.8Hz, 1H), 7.33-7.37(m, 2H), 7.43-7.45(m,

1H), 7.54(s, 1H), 7.62-7.65(m, 2H), 7.71-7.73(m, 1H). 13C NMR (150 MHz, CDCl3)

o 139.21, 135.62, 133.40, 132.86, 129.71, 128.54, 127.98, 127.84, 127.72, 127.11,

127.08, 127.06, 126.59, 125.94, 125.58, 121.54, 119.32, 118.20, 110.75, 107.89,

58.35,57.57,44.64, 41.22, 18.14.

(R)-2-(naphthalen-1-ylmethyl)-1-phenyl-2,3,4,9-tetrahydro-1H-pyrido|[3,4-
blindole(3u)

o0~
NT
O

This product was obtained in 94% yield as a white solid after chromatography and 74%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=225nm, t (major)=10.4 min, t (minor)=12.5 min]. [a]p*= -62.6(c=1.0,
CH,Cl,); HRMS (ESI-TOF) caled for C,gHpsN, [M+H]*: 389.2012; Found: 389.2007.
TH NMR (600 MHz, CDCl;) 8 2.69-2.74(m, 1H), 2.80-2.91(m, 2H), 3.22-3.26(m, 1H),
3.83(d, J=16.2Hz, 1H), 4.30(d, J=15.6Hz, 1H), 4.73(s, 1H), 7.10-7.16(m, 2H), 7.21-
7.22(m, 1H), 7.32-7.35(m, 2H), 7.36-7.37(m, 1H), 7.38-7.41(m, 1H), 7.42-7.48(m,
4H), 7.53-7.55(m, 1H), 7.58(d, J=8.4Hz, 1H), 7.77-7.79(d, J=10.2Hz, 1H), 7.84-
7.85(d, J/=9.6Hz, 1H), 8.04-8.06(d, J/=10.2Hz, 1H).13C NMR (125 MHz, CDCl;) &
141.32, 136.31, 134.97, 134.68, 133.80, 132.38, 129.39, 128.60, 128.36, 128.16,
127.74, 127.20, 127.18, 125.52, 125.25, 124.66, 121.55, 119.38, 118.31, 110.82,

109.36, 77.29, 77.03, 76.78, 65.19, 56.55, 48.15, 20.88.
18



(R)-2-(2,6-dimethylbenzyl)-1-phenyl-2,3,4,9-tetrahydro-1H-pyrido|3,4-
blindole(3v)

Qo
O

This product was obtained in 82% yield as a white solid after chromatography and 82%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=225nm, t (major)=8.3 min, t (minor)=7.6 min]. [a]p>= -42.7(c=1.0,
CH,Cl,); HRMS (ESI-TOF) calcd for CysH,sN, [M+H]™: 367.2142; Found: 367.2147.
'H NMR (500 MHz, CDCl;) & 2.98(m, 2H), 3.04-3.08(m, 1H), 3.35-3.39(m, 1H),
3.78(s, 3H), 3.82(s, 3H), 3.90-3.98(m, 2H), 5.54(s, 1H), 6.41-6.43(m, 1H), 6.53(m,
1H), 7.12-7.17(m, 2H), 7.21-7.27(m, 2H), 7.31-7.38(m, 3H), 7.44(m, 5H), 7.55-
7.59(m, 3H), 7.91(b, 1H), 8.10(d, J=9.0Hz, 3H). 13C NMR (125 MHz, CDCl3) &
160.71, 158.67, 136.27, 132.92, 130.94, 130.02, 129.69, 128.23, 127.43, 126.83,
121.57, 119.28, 118.14, 110.88, 108.42, 104.84, 98.43, 57.22, 55.44, 55.30, 54.94,
46.77, 19.83.

(R)-2-(2,6-dimethylbenzyl)-1-(4-fluorophenyl)-2,3,4,9-tetrahydro-1H-pyrido|3,4-
blindole(3w)

oA
is

E
This product was obtained in 93% yield as a white solid after chromatography and 81%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 95:5,
0.8mL/min, A=225nm, t (major)=12.3 min, t (minor)=13.1 min]. [a]p*>= -49.7(c=1.0,
CH,Cl,); HRMS (ESI-TOF) caled for Cy¢HysFN, [M+H]": 385.2075; Found:
385.2067. 'TH NMR (600 MHz, CDCl;) 8 2.27(s, 6H), 2.69-2.73(m, 1H), 2.79-2.82(m,
2H), 3.07-3.11(m, 1H), 3.52(d, J=12.6Hz, 1H), 3.79(d, J=12.6Hz, 1H), 4.56(s, 1H),
7.01(d, J/=7.8Hz, 1H), 7.08-7.15(m, 3H), 7.20(d, J=7.2Hz, 1H), 7.29-7.31(m, 3H),
7.31-7.34(m, 3H), 7,54(d, J=7.2Hz, 1H). 3C NMR (150 MHz, CDCl;) & 141.26,
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138.61, 136.25, 135.28, 134.67, 129.69, 128.27, 128.22, 128.01, 127.18, 126.97,
121.53,119.37, 118.32, 110.87, 109.75, 64.87, 52.16, 46.98, 20.88, 20.53.

(R)-1-cyclohexyl-2-(2,6-dimethylbenzyl)-2,3,4,9-tetrahydro-1H-pyrido[3,4-
blindole (3x)

OO~

\
N
O

This product was obtained in 82% yield as a white solid after chromatography and 99%
ee as determined by HPLC [Daicel Chiralpak OJ-H, n-hexane/i-propanol= 98:1.2,
0.8mL/min, A=225nm, t (major)=18.4 min, t (minor)=31.1 min].[a]p>= +42.7(c=1.0,
CH,Cl,); HRMS (ESI-TOF) calcd for CcH33N, [M+H]": 373.2638; Found: 373.2644.
TH NMR (600 MHz, CDCl;) 8 0.52-0.54(m, 1H), 0.97-1.06(m, 1H), 1.08-1.14(m, 3H),
1.25-1.31(m, 1H), 1.60-1.67(m, 5H), 1.98-2.00(m, 1H), 2.27(s, 6H), 2.60-2.64(m, 1H),
3.04-3.16(m, 3H), 3.39-3.43(m, 1H), 3.52-3.55(m, 1H), 3.85-3.88(m, 1H), 7.02-
7.03(m, 2H), 7.09-7.10(m,1H), 7.15-7.17(m,1H), 7.19-7.25(m, 1H), 7.35-7.37(m,1H),
7.59-7.60(m, 1H), 7.70(s, 1H). 3C NMR (150 MHz, CDCl;) & 138.40, 135.80,
135.62, 134.81, 128.02, 127.46, 126.79, 121.33, 119.18, 118.17, 110.61, 107.88,
104.39, 77.32, 77.11, 76.89, 59.48, 50.14, 45.02, 42.25, 41.94, 31.00, 30.49, 27.13,
26.55, 26.46, 26.29, 26.20, 26.03, 25.74, 20.12, 17.49.

(S)-2-benzyl-6-methoxy-1-phenyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole (3y)

MeO \Q
N

\
N
O
This product was obtained in 93% yield as a white solid after chromatography and 20%
ee as determined by HPLC [Daicel Chiralpak AD-H, n-hexane/i-propanol= 90:10,
0.8mL/min, A=225nm, t (major)=15.1 min, t (minor)=21.7 min].[a]p?>= -22.7(c=1.0,
CH,Cl,);HRMS (ESI-TOF) caled for C,sHpsN,O [M+H]™: 369.1961; Found:
369.1963. 'TH NMR (600 MHz, CDCl;) 6 2.68-2.72(m, 1H), 2.79-2.82(m,1H), 2.90-
2.96(m, 1H), 3.25-3.29(m, 1H), 3.40(d, J=13.8Hz, 1H), 3.89(s, 3H), 3.92(d, J=13.8Hz,
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1H), 4.68(s, 1H), 6.80-6.82(m, 1H), 7.02-7.03(m, 1H), 7.09(d, J=9.0Hz, 1H), 7.19(b,
1H), 7.28-7.30(m, 1H), 7.35-7.37(m, 3H), 7.39-7.41(m, 4H).*C NMR (150 MHz,
CDCly) § 154.04, 141.38, 139.47, 135.77, 131.43, 129.03, 128.77, 128.25, 128.09,
127.59, 126.96, 64.65, 58.31, 56.01, 48.33, 21.21. IR: 705.25, 738.68, 895.96,
1265.31, 1421.76, 1634.69, 2305.33, 2987.16, 3054.50, 3449.53.
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I1. HPLC Spectra

{modified after loading)
DADT A Sig=a54.4 Rat380 100 (QL 7506508, 07

mal
m-
L
Q@Nﬁ
] N >
| O
203
203
10
5 L
0 2 4 (-] g 0 12
Sigrnal 1: DADL h, 5ige254,4 Ref=360,100
Feak RetTime Tvpe Widcth Area Heiaht Area
i Tuinl fminl  [mAD*=] TaATT %
B LT B e e Rt Rt e
i 10.89% BB 0.2629 1118.40258 66.256492 94,4330
2 12.250 PR 0.2482  65,93214 3.89083 5,.5670
Tocals 3 1184.33472  69,8557%
DAL A, Slgmata,d Retman 100 (GLE 122005 )
mall ﬁ
250 ¢
S0 4
ma
1040
0
g 2 4 8 a 10 12
Peak RecTime Type Widch Ares Height Area
¥ [minl [minl [T LEEE R ALl %
e [ SIS PRRSS—|

L 10.919 EB 0.2Z70 4043.51904 275.86627 49.9974
2 1:.258 BB 0.2546 4043.94165 247.51805 50,0026

Torals : BO87.46069 52330432
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Signal 1: DADL A, SigeZZ5,4 BRefe360,100

Peak RetTime Tvoe Widch hrea Height Aren
] raini minl [F-T1IES- R Taalll £
reaslaiedgrn fanqefedsann] adsditee s [asat b n e afans s arad
1l B.652 FB 0.1718 2934.78931 263.78473 45,4902
2 10,682 WY Q.2202 2935.24731 210.22977 50,5098

IBOR1L1CE ALCEL JOR0LNG)
DADA A Sige225 4 Ref=3R0, 100 (QLVTOS0T00, [
sl %
1 -
2804
g (-
4 N ':
i H Q
150 CF;
m-
Md
u i 1A
0 2 g B i 10 iz 14

Totals 3 5930.03662 474, 01450

DAD A. Gig=2a% % Raae0_ 100 (QLWT00702 1)

mal

180

o

1209

1III':

80 ]

an ]

%

20 7

4 e

i 2 4 H g

12

digmal l: DADL R, Sige2ii, 4 Bef=360,100

Peak RetTime Tvoe Widch keea Height
¥ Mminl [minl TmRifE=1 [ ALl

Area
5

1L 8.431 BB 0.1701 1979.02527 194.7972L 90,5261

2 10.64% BB 0.2277 207.06453  14.06584
Tocala : Zla6.08980 188.86305
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imodificd after loading)
BAD A, Sig=dSa.4 Res300, 100 (QLMMT0F1513.0)

mAl
Q_\/CN y
N = =
80 1 H
= CHy
ﬁ.:
i
v ) k
B 25 5 7s A0 12 15 e mil
Sigmal 1: DADL R, Sigez254,4 Ref=360,100
Peak RetTime Tvpe Width Arca Height Area
L feinl [minl [F P 1ILS R =AY k]
e L Do L e Bt Bl
1 12z.745 BB 0.3065 Z261.14722 113.44754 49,9657
2 17.432 EB 0.4038 22608770 8E, 92844 50,0303
Totala : 4525.03491 200.37598
GADT A, Sig=25a.4 Foa 360 100 (OAMT 051514,
ALl
14001
1200
1000
it ]
000
: 2
Sy ¢
] i
ol e
il 25 = 75 10 128 18 178 -::-:m
digmal 1: DADL A, 31#-254,# Eat=360, 100
Peak FetTime Tvoe Width Acen Height Area
] Fsinl Mminl [FLLIEE R [milll %

e B e e et Bt Bl

1 13.142 EB 0.295% T152.24951 376.36246 87.096%
2 17.923 ER 0.%820 1059, 57642  42.63131 12,9031

Totals : BE11.BZ593 418.98377
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(moditaed afEer loading]
DADA A, Sig=25d 4 Refe3f 100 (OLWT031503.0)

mall =]
. O |
] N,
] H i:;
W -
F
m -
1-::
n -
s g we  n J\ A
i 2 4 s A 10 [T 14
Signal 1: DADL A, Sige254,4 Ref=360,100
Feak RetTime Tvoe Widch hrea Height ATen
¥ Fminl Mmirl Tmili®=] I=ATT1 E]

e e B B E e e et

1 1L.117 EB 0.2473 798.06152  50.24357 50.0647
2 14.082 EP 0.2054 T35.5932T  40.03504 45,9353

Totals 3 1594.0607%  91.07861

IRODLLIC0 QLECL LOGQANG)

PAD A, Sig=25d.4 Ref380 100 (QLWTIF1504.00

mall
1200

000

200 -

0 2 4 # a a0 42

Jignal 1: DADL A, SigeZ5d,d Refe360,100

Peak RetTime Tyoe Width Arca Height Area
L] fainl [Eminl Tahli®=] =AY £

1 10,800 EB 0.2720 2.14710ed 1240, 24365 92,1137
2 13.814 BB 0.3007 183824927 94.58796  7.0883

Totala : 2,33094e4 1334.83161
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inodificd after loading)
DAD A Sigezas 4 Fate380 100 (QUATIEIZZ.0)
mAL
" O r
] N
] H
3’1-:
Cl
m.-
101
0 F i W S j J \
a . 4 ﬂl. B 10 1:.7' 1‘-‘-!
Signal l: DADL A, SigezZ25,4 Bet=360,100
Peak RetTime Tvoe Widch Aeea Height Azea
¥ Fminl lminl TmAll*s1 =AY L]

el L P L e L Rt

1 11.25% BB 0.2253 TI6.30432  49.47583 50.0113
2 13.319 BB 0.2624 725.97693  42.6901l3 49,3887

Totals : 1452.2812% 92, 16607

IBOQRLICH QLECL JOQUIRNG)
PAD A, §ig=I2s 4 Kar3e0. 100 (QLT0EI123.0)

400

>ﬁ4ﬁ

14

Sigmal 1: DADL A, Sige=225,4 Bef=360,100

Feak RetTime Tvpe Width heea Heidght Area
¥ Tuind minl TahOT=] g TN L]

e L B e D

1 1l.342 BB 0.2355 9752.83652 64l.21844 64,9540
2 13,418 MM R 0.2836 1727.31873 10Ll.503B5 15 0450

Totals @ l.14803e4 742, 72230
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DALY B, 5igm225.18 Ret380, 100 (GLV 7032909, 0)
LT g
1 o

4 e
] 5
o
#; Qfﬁ
I N B F
1 H
] O
m-
100 1
0 et \ L
i 25 _ 5 75 il 1

Sigmal 1: DADL B, Sige=225,16 Ref=360,100

Penk RetTime Type Widch heea Height Azea
i Feinl einl laAli*s1 I=All £

1 6.852 FB 0.1445 4376.30957 461.51544 50,1342
2 8.013 FB 0.l649 435288867 406.72025 45.8658

Tocals : B729.19824 968.63568

(modified atter loading)
DADT B, Sig=g25.18 Rat380, 100 (DU 703291400

R

Signal 1: DADL B, Sige225,16 Ref=360,100

Peak RecTime Twvoe WHidth AEEa Height Azea
] Fminl ainl Tahl*=1 FAlTY )

e I el L P e B

L 7.0M0 FB 0.1%518 4270.34229% 430.05662 62,1369
2 B.lés PB 0.1671 2602, 13306 238, 88305 3I7.863)

Totals : 6B72.47534 666, 93991
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{modified atter loading)
DADT A, Sig=254.4 Ret360_ 100 (QLAT0F 1507 1)

oA

] \ N

] N~ >  OMe
H

O

oA ]

b =1 s}

Jignmal l: DADL K, Sigez54,4 Fef=360,100

Peak RetTime Tvpe WHidth Area Height
i Feinl mirsl Iahlir=} I=mAITY

1 26.038 BB 0.5308 5817.55176 168.089050 49.9814
2 28,955 EB 0.6042 5921.95703 149, 49207 S50.0188

Totala : 1. 193954  316.33304

Area
5

modified atter leading)
DADT A, Sigessa.4 Rer=380,100 (QLI703 15081

) 1

il A A0

15

Sigmal 1: DADL A, SigeZSd,4 Pef=360,100

Feak RetTime Tvoe WEidth Area
L] Fminl [Einl Tadlde=]

Height Arca
=AY %

1 26.197 BB 0.5916 Z.24761e4

593.810%7 79.036%

£ 29,029 BB 0.6205 5961.35352 14658566 20.9831

Tocala : £, 8437404
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(modified atter losding)
DAD B. Sig=T25.98 Ret=380.100 (QLVI70E2509. D)

LETE E
L,
- A ~ g
] NN
700 N
] H
600 4 Q
e
3 NO,
00
300
200
N L
ol I A J
0 H 4 & H

Signal 1: DADL B, SigeZi5,16 Ref=360,100

Feak RecTime Tvoe Width Aren Height Area
i Tminl minl Tmill®z] TawkTTY L]

e I e L B et It et

1 7.178 BY 0.1607 9252.60056 A879.50M2 45,7971
2 B.08T VR Q.1787 9327.9221% T796.017%8 50,2020

Tocala : L.85806eq4 L&TS. 52460

IBORLEICE QLCEL LOBQANGT
DAD A SigeZ2Fa Rafs300, 100 (L TO53001 D)

B
&

Signal 1: DADL A, 5ige225,4 Ref=360,100

Peak FetTime Tvoe Width Area Heiaght Area
] Fmind [minl [F T LIES T [ aATTY E

e e Bt B e

1 7.286 EB 0.1621 44946.20045 417.85513 74,9852
£ B.175 BB 0.1821 1483,.23338 125 20880 25.0144

Totals : 5929.44933 543, 14403
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(Bod1tied ALter lomding)
RADA A, Sig=ZaS. v Rat=380, 100 (2L T0a30 14, I
ALl E
|
o oS
280 ] 7N
200
150
1000 = H
4 l‘
o 1
il 0 20 an ) =
Signal 1: DADL R, Sige225,16 Ref=360,100
Peak RetTime Tvoe Width Area Height Azea
] reinl mind lahlt=] [T ]
____I_______I____ e e, e e s i a
1 B.817 EB 0.1775 3966.41357 341.45544 49,8341
2 28,154 EB 0.8309 3992 82881  97.67559 50,1659
Tocals : 7959, 24219 439.16103
(modified after loading]
DADT A, Sigeze5. 16 Rete3i0, 100 (QLMT0E3018. 07
ma ]
700
600 §
500 -
200 4
ey 8
200
100
a ] J‘LM J]
0 H 40 15 m 28 i

Sigmal 1: DADL A, Sige225,16 Bef=360,100

Peak RecTime Tvpe Width
¥ rmind einl

Area Height Area
ITuhUTs] TN} '

e e e e o B ittt

1 6.303 PB 0.1837 2959.71313 250.4733%  6.5989
2 28.791 EB 0.6684 3, 18850e4 743, 40362 91,4011

Totals :

3. 488484  993.8%708

30




JEOQLLIE0 ALCEL 10RALINGY

PADT A Sig=228 4 Raf=300 100 (QLTIE110.0)

il ]
1204

Js

-

B

] N =
] " r
m_
Mu
ma
3 L \

g g
a H 4 g H o 12 il

Jignal 1: DADL A, SigeZ2Z5,4 Fef=360,L100

Peak RetTime Tvee Width Apea Height Area
L] Tminl minl TaAU*=] [mAllY %

Sian] mebmgas | mae fadun e S sk o |l e S s ssgmam s
L 7.814 EB 0,1579 1350.05078 131.34187 49,9797
2 11.282 EB 0,2281 1351.14756  51.6032L 50,0203

Tocals : 2701. 19836 222.94508
LT T L T L i L L e T
TAD A Sigeaeh. 4 Retat0_ 100 (AL 7053120.07
Al g
m- n
600
&0
400
300
=00
5 i
“ni &_ Jﬁ\_
& A 2 ey _J ;
0 2 4 A g 1 12_mil
Sigmal l: DADL A, SigeZ25,4 Ref=360,100
Peak RetTime Tyoe Width Area Height Area
i Imind [minl Tahlrs=7] [eAlly £

e I Fetd B L e B

i1 7.600 PB f.1603 T7701.9213% 72B.76111 &E. 5256
2 11.245 BB 0.2273 1630.8400% 110.6574% 17.4744

Totala : 5332, 76147 839, 41856
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{moELTIed SLEEL loadand]
DADY B, Sige225. 10 Retitl, 100 (QLVTOI2514.00

sl E
| \Q d
= Oa@
] NS
| H
300 - Q
200 7
100
'J T T—
0 i 2 3 4 5 ¥

Signal 1: DADL B, Sige225,16 Ref=360,100

Penk RetTime Tyvoe Width Area Height Azea
i Iminl ainl ITmAlit=] =AY %

e L e e

1 5.594% PV 0.1152 3685.00022 492.04804 49,2573
£ 6,400 VB 0.1276 3736.12183 45395168 50,7427

Totals : 7481.12305 936.00073
[mogiraied aLber loading)
PADT B, SigeI2F. 16 Re=300, 100 (QLV 7025145, D)y
mall ﬁ
1 E
00 -
500+
w00 E
& ’ e J\J L
i 2 4 A

Sigmal L: DADL B, SigeZZ5,16 Retf~360,100

Feak RetTime Tyoe Width Area Height Area
] Meind [minl [E°F1iLS Nl =AY %

e B B L --1--

I
L 5.922 PV 0.1200 604.49060  T76.68356 10,8082

2 6,367 VB 0.1269 4588,.38135 588.58972 65.1318
Totala : 559287195 665, 27328
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LIL W
BADT A, Sig=IFda Reb380, 100 (QLATOFISIT.0)

Al |
y (3
of O
E N ;:
1 H
O :
20 [+
m e
m E
0 2 4 . A ET 12 _ﬁ_nu
Jigmal 1: DADL K, Sig=zZ54,4 Ref=360,100
Peak RetTime Tvoe Width Area Height Area
i ain fminl Takl*s=] (BT AN} %
il eyttt ool Mo sty sstrabn e sl pod Lopi el s ot by ok |
1 7.597 VB 0.1747 1224.0546% 109,2605% 50,0102
& 13,275 BB 0.3L27 1223, 55258 6083273 45, 9058
Tocals : 2447.60767 170.09372
{modified afcer losding)
DAL A, Sig=2544 Rer380_ 100 (QUAT031518.00
mal | f:,
o [
350 ]
m:
250 +
200 3
150
100 4
m :
I\ 3
o4 . o J - :
i 2 4 & B 10 52

Signal 1: DADL A, Sige254,4 Retf=360,100

Peak RetTime Tvoe Width hepea Height Arca
L] Mminl [minnd TmAl*s] Al E

e e L L o B Rt

1 7T.545 FB 0.1772 4687.60352 404.35477 99,5388
2 1324 MM R 0.3371 2l.66702 1.07120 0. 44601

Tocals : AT09.27054 405, 425587
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[modificd after loading)
DADT A, Sigeasd 4 Rer=300 100 (QLTOE152 1,00
i) ] B
- | Je®
] @'
] N2
H
s 5
] o]
it CF3
o
M-!
; L
i 3 4 B B a0 i2 i3 18
Si-l;m.l!.l 1: DADL A, Sig=Z5h4,4 Ref=360,100
Feak RetTime Tyvpe Widch Aeea Height Area
¥ Mminl minl [ET1IEE ] I=AII %
b ot [ttt e ol el [ eyt Ryt sl il bl byl U |
1 6.721 ¥B 0.1607 1.29375e4 1240,41443 45,3329
2 12.455% EB 0.3033 1.32608ed A80.63025 50.6171
Totals : Z2.61982e4 1921, 10468
(modifagd GEter loadangl
DADT A, Sigmasa & Re 380100 (QLAT0F 152200
maL g
12004 E
f el
m-
m:
2004
x :
: I\ AN
il z 4 A i 10 12 14

Jignal l: DADL A, Sigez54,4 Ref=360,100

Peak RetTime Tvpe Width hrea Height ADea
i Fminl Iminl TmAPTs] ImAlll %

e I e L e Bl B

1 6.698 FB 0.1639 1.28936ed 1214, 29700 84,9457
£ 12.528 MM R 0.3032 2204, 3317 125, 5242 15,0503

Totala : 1.51760e4  1339.85942
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imodified atter losding)
DAL A Sigeasa.d Rerat0 100 (OLIT051515.0]

mALl |
s H
001 5
CHy
001
=
. B

Sigmal 1: DADRL A, 3ige=254,4 Ref=360,100

Peak RetTime Tvoe Width Area Height Area
i inl fminl rakli*=1 [T ANN ] %

mmmfmmmmmmm fmmm fmmm oo | o mmm e [ e [ oo |

1 12.859% EB 0.2857 B8547.62207 462.373B1 49.8238
£ 2L.375 BB 0.4802 BE08.07520 281.91815 30,1762

Torals : 1.7155%7e4  744.291596

LBV EL LG bl 4RI
DAl A Sigelid d Ref300 100 (QLATOGIS18.0)

:

ya

Signal l: DADL A, Sige254,4 Ref=360,100

Peak RecTime Tyvoe Width hrea Height Area
i Faind Einl TaAli*s=7 T=ATTY %

e L e e e B --1-- I

L 1Z.857 BB 0.2806 3L37.13721 173.79368 88,0457
2 21.314 BB 0.4l83 425.77960  14.26348 11,9503

Totala @ 562, 91681 188.06216
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(modified atter loading)
DADT B, 5igmaes. 18 Fat3n, 100 (QLMT0FI901.00

g - S - H 10

FLBFA P TR I e A PTE L TR P

Jigmal 1 DADL B, 31ge=2Z25,16 Bel=360, 100

Peak RetTime Tvoe Width hrea Height Azea
i Faind minl Tahl*=1 (BTN %

e e B Bt e e

L 7.163 FB 0.1525 2621.768833 28Z.64340 49,5102
2 12.067 VB 0.2602 2B77.62500 164, 41800 50,4898

Totals : $699.41333  447.06140

DAL B, Sigeaas. 16 fatat, 100 (207 0Esa 13,00
mnu'_
700 ‘ﬂlsﬂiil
o CFQ’ :
1 N B
] H /:\(
m_
"-ﬁ:l" F
3001
m-
1004
| I\ :
5 Yy
i = ] [ R 40 L ]
Sigmal li DARDL B, SigezZi,16 Fef=360, 100
Peak RetTime Tvpe Width Area Height Area
¥ Meinl [ainl ImAlPE=7 (TR L

e e B B Bt B

L 7.305 BY 0.1594 7930.84912 762.28625 93,9994
2 12294 MM R 0.2T50 50628104 3068753 &, Q00E

Totals : G437, 13016 792.97378
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R bkt bl e AW BRI
DADT A, Sige2S.4 Rem380 100 (QLWT0E11 14,00
Al E
O +
m-
| waﬂg I
N B
m: H -
g
= |
150 Cl
1nu;
=0 4
0 2 2 H g 10 i3

Sigmal 1@ DADL A, 3igeZZ5,4 Ref=360,100

Peak RetTime Tvoe Width Area Height Area
i Tainl izl ITmAli®=] raAl %

B B el et B et Bttt |
1 7.525 BB 0.16835 ZB16.07471 265.99380 49,0871
2 12.052 VB 0.2695 2920.82300 165,.84565 50,3125

Torala : 5736.89771 431.83949
[BoQiricd atter losding)
DADT A, Sigel2s 4 Rets380 100 (L TOS1 18,09
musll ]
175
180
1-15:
1m:
78 g
] H
50
28 k
i -\-n-_.r'\._rl— J
i 2 4 # A i i3

Jigmal L: DADL A, 3igeZ25, 4 Ref=360, 100

Peak RetTime Tvoe Width Area Height Area
¥ airl Iairl TmAU*=1 [T ]

e L el S P el Leee e

1 7.523 BB 0.1600 1916.24243 186.330549 65,2509
2 12.038 BB 0.2636 1020.48541  &0.25605 34,7481

Totala @ 2936, 72784 246, 53658
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DADT A, Sigmasad Reratn, 100 (L THF 15 18,1)
> ()
20007
| QA
1750 N
H
4500 Q
mmE Br
||x|;-
T‘.'H:I'-'
m_
B
] ] g
2307
; 5 A ol
0 5 10 a8 20 i
Signal 1: DADL A, SigeZ254,4 Bef=360,100
Peak RetTime Tvoe Widch Area Height Arsa
£  Iminl rminl eAUFs] =AY %
e B [ e Kl ] B
1 13.871 EB 0.3L17 5051.6538% 254.32344 49,8223
2 2B.842 EB 0.6402 S087.85404 120,11194 50,1777
Totals : 1.013%5e4  374.43538
TADT A SigeT5a 4 RemaB0 100 (0L 7051520 07
il E
200
m:
200
m;
m:
1 o
150 4 ﬁ
1||;|;|E
i
o A & 5 :
a H 10 P 0 25 M
Sigmal 1 DADL A, SigeZ54d,4 Fef=360,100
Peak RetTime Tyoe Width hrea Height Area
i Fminl Isinl ITmhlU*=] AT ]
e el Dot o Bl [ ettt |
1L 13.960 FB 0. 3029 B808.35156 437.4271% &l.5846
& &%,01% EB 0.6547 %494, 50343 125, 58552  J8,. 4154
Totals : 1.43029«4 5&47.0171L
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modified atter loading)
BADT A Sigezes. 4 Ret380 100 (OLAT032113.0)

rassLl =] E
= oS |
NT

H
- @
m-‘
11II':
g e e J LIJ
g Z o p

Jigmal 1l: DADL A, Sigeza5, 4 Fef=360,100

Peak RecTime Tvpe Widch Area Height Area
¥ mirl minl IakUx=1] [T ]

1 1e.0681 EB 0.3345 1.0416leq4  485.09653 50.000%
2 17.71% BB 0.3687 1.041%57ed 435, 22363 45.995]1

Totals : 2.08317e4  924.32016
BUGLLATY G LTL VG
DAL A, s:ig-ﬂ-.'a_-’f FeaeP=caH0_ 00 (m.u?mnz.r.;]
sl E
o0
0
ma
m_
100 -
B
=
o N o, li.n
0 £ 1l 15 0 25
Signal 1: DADL A, SigeZZi5, 4 Bef=360,100
Peak RetTime Tvoe Width hrea Height Area
L Fminl Imirl TmAUP*=] =Alll E

1 16.078 EB 0.3339 1.21345e4  566.40436 95,7611
2 17.76& ER 0.3625 53714093 2ZI.66155 4.2388

Tocals : 1.26716e4  589.06591
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iBO@LLied aLLer lOBdlng)
DAD A, Sige225. 18 Reta300, 100 (QLTORF118.00

MUE $
250
| () :
H-lil'_
1035
] \ q___,_LJ

dignal 1i DADL A, Sigez2s,l6 Bel=360,100

Feak RetTime Tvpe Width Area Height Area
i Iainl minl InhlU*=] [kl %

e e et B L il

1 7.073 W 0.24924 4175.00098 264.14563 49,7718
2 B11IVE 0.2944 4203 20004 221.03786 50,2282

Totala @ £393.29102 485.18359

modified after loading)
DADT A, SigeI25. 18 e300, 100 (DLW TOEE115,0)

:
A

Jigmal 1: DADL A, Jigez25,16 Ref=360, 100

Peak RetTime Tvoe Width Area Height Area

i Mminl Mminl TmAl*=] MAlll i

el mmmmmmm o fmmmmm o | e [ m oo e

I 7.082 MM B 0.2303 150.36864 10.88231  7.6002
£ B.131 BB 0.2507 1828, 11057 9663808 92, 3958

Totala : 1978.498021 107, 52039
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imodEified aLter losdandg)
DADA B, Sigezas, 16 Ret=380, 100 (QLV 703310500
mnuj ﬁ
. z
o] )
| O 5~
00 N B
] H
s} o4
200
150 4
100 ]
& b
5 s _sreaaiic \;_ s
0 2 4 A A 10

Signal 1: DADL B, Sige225,16 Ref=360,100

Peak RetTime Tvoe Width Aeea Height Area
L] [mind [minl ITmAl*=] AT ]

1 7.334 BV 0.1575 4272.72656 410.44431 50,8547
2 B.0l% VB 0.1736 Q129 L0731 &0, 50876 49, 1453

Totals : B401.83447 770, 95306
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Peak RetTime Tyvoe Width Area Height Areca
i Fmirnl minl ImAli*=] ATy £

e I L e e Dt B

L T.381 WV A.1601 8206.56055 F77.46655 93,3753
2 B.002 VB 0.18l4 82 22766 48,0411 6.6247

Tocala : B788.78821 B25.50766
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dignal 1: DADL A, Sigezi5,4 Ref=360,100

Peak RetTime Tvoe Width hrea Height Area
¥ Mminl minl TahE=1] [kTT %
e e B B P o
1 11.928 BV 0.2750 BB41. 19727 498.390%9 49,3927
2 12.75% ¥WH 0.Z833 9058, 59361 495, 44147 50,6073
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¥ Mminl mirl TmAU*=] [T ]
o D P Pt ol Eo el
L 12.357 ¥¥ 0.3165 3.36437e4 L1703.196%90 90,4740
2 13,152 VB 0.2B06 354234058 194, 36252 9. 5260
Totals : 3. 7186004 1397.559B81
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Peak RetTime Tvoe Width Area Height Area
I o TN o o T .c...L NN, IO
I 7.569 VW 0.1761 2663.64331 235.16385 45,4739
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Totals : 5383.93188 458, 29865
DADT A SigeI28 4 e300 100 (QLATIS123.00
musl) ]
400
330
00
zm-i
200
15!:;
100
g
0 4
R |4
0 2 4 8 P 0 =
Sigmal L1: DADL A, S5ig=225,4 Ref=360,100
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1 T.695 VB 0.149% 457.43643 47 . 69006 9.3293
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Totala : 2.6976424 1626.55486
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I11. Copies of 'H and *C NMR Spectra
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IV. Cartesian coordinates for all of the calculated structures
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.805836

.097426

.338838

.287087

.988584

.616823

.922507

.358017

.481367

.185819

.433747

.437379

.419653

.131292

.050496

.255022

.551053

.647782

.285694

.369055

.840584

.990753

.509093

.893708

.386991

.879336

.345295

.233705

.637671

.911391

.899472

.994972

.611746

.751504

.990971

.396708

.133795

.757661

.016497

.411369

.233362

.870635

. 642436

.385075

.334634

.548981

777895

.785528

.582353

.115948

.488687

.905549

.885212

.492920

.092260

.452133

.369403

.421861

.572353

.103683

.906754

.039213

.280767

.529490

.217122

.001744

.418780

.646744

.865526

.963229

.419155

.975523

.990977

.484918

.044746

.705660

.053640

.534680

.586499



H -0
H -0
c -1
c -2
c -1
c -3
H -3
c -1
H -0
c -2
H -4
H -1
H -3
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c -0
c 1
c 1
c 0
0 -0
0 2
N -1
N 1
H 1
c -2
c -3
c -3
c -4
H -3
c -4
c -5
c 3
H 3
c 3
c 5
c 3
c 5
c 5
c 3
H 2
c 7
H 5
c 7

.380020

.770603

.768777

.840598

.203214

.345314

.274543

.702495

.373180

.775026

.181105

.255923

.168216

.271192

.076674

.528421

.078566

.520083

.596043

.310653

.742331

.355642

.615553

.591004

.077865

.938987

.271999

.432683

.387624

.188745

.623512

.854981

.180438

.238403

.899802

.795354

.930062

.234937

.181212

.472987

.108935

.592997

.020726

.667650

.091657

.848260

.693859

.160554

.446131

.303857

.871075

.240164

.365783

.339493

.554106

.113569

.095345

.655015

.565828

.309069

.039358

.107494

.701111

.473127

.706003

.570405

.991241

.874373

.849919

.069335

.966584

.975232

.120627

.418434

.012426

.577650

.530228

.876558

.286474

.796710

.347751

.282395

.149385

.870694

.796994

.479561

.277065

.625011

.112680

.429141

.734527

.101788

.151618

.798476

.000512

.062724

.073643

.063162

.068165

.623943

.647907

.577192

.548268

.401168

.460331

.132443

.301887

.018332

.755214

.372973

.268006

.285054

.266130

.339707

.799514

.816726

.445071

.676457

.694493

.500194

.910889

.811536

.130863

81

.433061

.792821

.546289

.799930

.784022

.109372

.131209

.369617

.838248

.366623

.441606

.887242

.911333

.997651

.048860

.092087

.429250

.095357

.192434

.168180

.495550

.136243

.367868

.450091

.612558

.689308

.054682

.794225

.725487

.573009

.412882

.663573

.969418

.827557

.821365

.817001

.883718

.496410

.147887

.185085

.559822

.020903

. 642362

.255131

777679

.844845

.025115

.005572

.953074

.249243

.337829

.210378

.488852

.199446

.310217

.961450

.033420

.982303

.556542

.448943

.394363

.603671

.029440

.669758

.555432

.241586

.868770

.435938

.371238

.664250

.920484

.793774

.814698

.765167

.428733

.955516

.104164

.190833

.791648

.269984

.464528

.523207

.034925

.253999

.268375

.800233

.203152

.406440

.049516

.761028

.790617

.130456

.508012

.992022

.087717

.543498

.676453

.838531

.196487

.247710

.584003

.267466

.538469

.840763

.694039

.904223

.685072

.101854

.112940

.826438

.095284

.583235

.838802

.072712

.154189

.739274

.137211

.963902

.155717

.759688

.450172

.828352

.012848

.043713

.712456

.007001

.366852

.952007

.790492

.190300

.382559

.062351



-0

-0

-2

-3

-2

-2

-2

-2

-2

-4

-5

-4

-6

-4

-6

-4

-6

=7

.630586

.428825

.276353

.777803

.606985

.075069

.825256

.424252

.319949

.014791

.163007

.493179

.627812

.083393

.173634

.683719

.077567

.335798

.838454

.317659

.306589

.639953

.288449

.897416

.799017

.057628

.656706

.702388

.609035

.171541

.477780

.601395

.780109

.255763

.337337

.244675

.137911

.719519

.491087

.789489

.073964

.023251

.960889

.180342

.278076

.240414

.476907

.746441

.772324

.539096

.748785

.331971

.934030

.759734

.334543

.949117

.145819

.611390

.971381

.271126

.191737

.853980

.577032

.253047

.879036

.541583

.208783

.618720

.312884

.133374

.911749

.647980

.552790

.712636

.524308

.657206

.072374

.752694

.175873

.426806

.611179

.549577

.925918

.704204

.874416

.163179

.062740

.268084

N

N

N

-

o

w

w

.849869

.774816

.952877

.224092

.295218

.105264

.538174

.662900

.147012

.497227

.370615

.678251

.612607

.165836

.573410

.716221

.405473

.969586

.862133

.849473

.909004

.276215

.519384

.497925

.299432

.761745

.864724

.768949

.864625

.791708

.700683

.401286

.809391

.118676

.807850

.863591

.562260

.186149

.588157

.048824

.229525

.384598

.931765

.110086

82

.438781

.019445

.466477

.063785

.149521

.313440

.023888

.420160

.009354

.575651

.424000

.289359

. 641673

.266022

.582365

.552138

.025163

.889821

.233072

.367424

.320530

.108441

.494260

.699781

.906535

.114664

.591679

.433860

.730406

.191242

.745593

.233506

. 623332

.258533

.272994

.997817

.183030

.311806

.471369

.294133

.739392

-5

-4

-1

-1

-0

.752581

.306094

.158574

.999870

.386661

.310976

.855951

.493399

.068603

.804078

.520015

.993562

.008828

.070625

.462842

.872247

.454700

.226693

.107318

.812429

.206570

.911686

.915928

.448901

.020205

.567459

.104427

.451802

.050583

.032759

.609798

.587371

.985107

.872470

.038669

.527527

.429874

.658035

.235643

.623207

.067660

0.

-0.

0.

296615

955729

673364

.037340

.300016

.725805

.686880

.924758

.005425

L767711

. 627124

.101131

.202877

.147584

.039871

.794131

.937283

.716801

.501455

.982914

.172570

117711

.113644

.422320

.939530

.140295

.351018

.141197

.315184

.798882

.914685

.445569

.684814

.857171

.095832

.596891

.541187

.272089

.821402

.834405

.167729



.308559

.318341

.365581

.786747

.894985

.964857

.781960

.024166

.415512

.005071

.272985

.850968

.653639

.337863

.466635

.579038

.822595

.722277

.184304

.907103

.868380

.630545

.496213

.803500

.210318

.064080

.062588

.083907

.151653

766716

.268900

.514821

.912771

.380184

.983935

.662107

.495322

.482382

.068839

.614638

.629773

.088746

.899040

.070256

.524267

.934890

.491501

.839821

.452778

.892664

.329914

.299738

.032744

.153187

.344013

.581828

.984278

.844704

.104708

.767914

.924521

.697478

.156061

.363231

.287689

.516435

.073924

.436775

.605532

.824009

.513608

.925788

.250905

.336724

.393361

.219832

.184997

.987801

.041931

.724063

.325906

.211364

.295984

.494673

.602134

.516388

.729029

.578373

.851591

.614113

.227352

.992482

.506630

.001130

.232152

.762178

.688020

.752633

.838972

.804992

.515384

.485246

.538692

.967113

.057464

.444502

.377067

.648629

.239710

.834077

.116280

.884458

.105405

.438035

.770823

.460394

.384585

.864018

.039807

.461757

.132420

.763935

.130931

.512077

.945317

.791740

.065822

.510773

.668285

.389924

.428928

.711584

83

H 1
H 1
H 0
c -1
H -1
c -0
c 0
c 0
c 0
c -0
c -1
c -1
c -0
H 1
H 0
H -1
H -2
H 0
N 0
H 1
c -2
H -2
H -2
N -2
c -2
H -2
H -2
c -4
c -4
c -4
c -6
H -4
c -6
H -4
c -6
H -6
H -6
H -7
c -3
H -3
H -3
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.043070

.069160

.127338

.175279

.291080

.849214

.282890

.882699

.312606

.837747

.422230

.151397

.256744

.754191

.752344

.245255

.295871

.366197

.609312

.597725

.360230

.910729

.116335

.552703

.788518

.474029

.169469

.234625

.963910

.856154

.292156

.484653

.182694

.295632

.904395

.847471

.657285

.945383

.284790

.940882

.923633

.563630

.537974

.379606

.164735

.081494

.915934

.440294

.645020

.308755

.821817

.640463

.685095

.482105

.035014

.245607

.399117

.252982

.566944

.628659

.439617

.869838

.016554

.195440

.715990

.097963

.807291

.312320

.337884

.362215

.539428

.583134

.415294

.769294

.301542

.789945

.796731

.711265

.963241

.285419

.104894

.420228

.507866

.006719

.728675

.615271

.441694

.280748

.582813

.986143

.047856

.726137

.355001

.697327

.569039

.465612

.381707

.550798

.873775

.571558

.548703

.320372

.788097

.721870

.680825

.601674

.987329

.195054

.866400

.338397

.018308

.005423

.356662

.260108

.357095

.463708

.031029

.863485

.091839

.292975

.575539

.891229

.350864



.277571

.053781

.614925

.166584

.379989

.740212

.433497

.714344

.415534

.713082

.754601

.030406

.069056

.521557

.352427

.392675

.197173

.604043

.778430

.789871

.288692

.361999

.207645

.791729

.531620

.301275

.089260

.168532

.408772

.703893

.461420

.439226

.786736

.761830

.363084

.986117

.682954

.249994

.423986

.657859

.135107

.748743

.651887

.893956

.951275

.482705

.675270

.215375

.168821

.059732

.501729

.369462

.539622

.025054

.502208

.989220

.857883

.815836

.352560

.779481

.511058

.940843

.855730

.411761

.625294

.738236

.752629

.925290

.219299

.351049

.279756

.352919

.517497

.680602

.370649

172474

.609478

.200235

.087979

.426147

.473894

.483681

.047193

.425160

.139036

.448775

.658320

.248774

.947537

.926785

.592127

.708430

.231740

.887018

.456474

.454540

.836145

.682944

.091829

.651415

.154084

.897517

.853849

.135185

.288112

.212033

.030296

.874887

.000313

.972478

.593515

.216910

.664208

.777568

.228293

.436856

.046431

.502856

.198702

.130622

.814949

.697660

.209791

.434655

.163069

.222312

.331400

.838509

.581041

.843860

.268172

.379914

84

.323724

.323361

.804701

.708706

.602563

.245213

.467200

.559063

.715253

.784446

.174489

.879096

.835003

.631429

.482013

.748995

.081419

.944645

.931879

.971536

.002153

.602519

.235667

.326718

.742119

.130078

.711847

.375264

.365181

.154352

.000782

.954702

.751557

.613158

.901051

.156357

.868518

.503945

.503194

.631589

.117393

.729288

.366090

.523933

.118005

.781315

.955766

.488519

.657324

.821425

.605879

.213488

.013215

.243007

.223022

.213171

.971332

.456607

.575516

.367135

.525022

.463075

.797838

.243737

.560945

.215296

.186884

.404447

.871045

.717159

.275546

.290937

.910839

.436921

.770927

.601995

.086738

.726661

.791607

.376151

.853514

.715348

.049631

.502748

.744824

.705077

.408007

.025941

.073286

.525512

.895039

.446443

.950344

.013540

.838591

.642488

.983327

.228391

.826012

. 642722

.149809

.365149

.790235

.587210

.921576

.933926

.676295

.011687

.580045

.789086

.210512

776217

.635410

.847109

.010119

.737998

.324439

.625006

.328947

.746938

.456685

.739704

.082868

.328997

.280200

.989205

.292763

.604167

.239214

.042330

.766254

779752



c -0
c 1
c 2
c 2
c 1
H -1
H -0
H 1
H 3
H 1
N 0
H -0
c 3
H 3
H 4
N 2
c 2
H 1
H 1
c 3
c 3
c 3
c 4
H 3
c 4
H 3
c 5
H 5
H 4
H 6
c 3
H 4
H 4
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c -0
c 1
c 1
c 0
0 -0
0 2
N -1

.036955

.310038

.195014

.345405

.384517

.550468

.700149

.645745

.233376

.461188

.147029

.695416

.707501

.820924

.510232

.640003

.183421

.858054

.318412

.266053

.877262

.663673

.862671

.577336

.649578

.194842

.249249

.333813

.951347

.019090

.881621

.655837

.207814

.039855

.301462

.766860

.262653

.388613

.844950

.033640

-0

.009794

.312325

.665031

.008371

.845581

.228478

.292920

.269994

.897141

.464550

.550791

.187512

.591081

.455019

.885180

.576734

.809696

.630697

.184156

.861501

.199402

.506927

.178644

.668579

.492365

.238682

.830283

.437010

.992365

.596523

.035397

.806851

.180378

.663725

.277205

.568242

.026859

.015995

.039493

.932988

5

w

w

.070463

.367099

.369258

.795389

.782947

.518313

.883976

.399415

.593529

.240658

. 424292

.937337

.575633

.251109

.830777

.491006

.177475

.221726

.384747

.157799

.053397

.327333

.091771

.953874

.289307

.273167

.080213

.036747

.206072

.049108

.101577

.036934

.504062

.630997

.494085

.051061

.026898

.278803

.388527

.135685

85

.886415

.342193

.337922

.203212

.926004

.574051

.753125

.305041

.157271

.342721

.805390

.892357

.238265

.128958

.096031

.723994

.696115

.095892

.389320

.764018

.056452

.081424

.876318

.391690

.891887

.130404

.453548

.434511

.824331

.122912

.287255

.232872

.906550

.395815

.048094

.149958

.153136

.527189

. 648825

.815527

.955093

.398193

.324719

177787

.095902

.439861

.357743

.521064

.470261

.661369

.736333

.616524

.702660

.928940

.674644

.120436

.559644

.806599

.018805

.536006

.838207

.502776

.414379

.116438

.932930

.569024

.357640

.899615

.664277

.850154

.362981

.218556

.689402

.589281

.211425

.828633

717779

.577507

.367578

.839636

.029737

.471440

.961358

.009584

.159457

.660729

.276329

.019464

-0

-1

-0

1

-0

.790204

.353758

.226618

.958674

.575419

.897719

.555694

.570416

.186639

.759851

.428630

.642893

.857534

.741391

.162866

.203021

.033326

.620719

.110852

.190770

.449443

.890500

.438220

.481225

.664538

.953061

.703727

.013456

.678026

.299378

.091476

.149636

.225995

.466537

.537060

.201771

.224115

.569395

.789010

.565890

.270194

.213927

.700569

.492974



.326638

.404134

.469189

.696811

.103590

.284705

.804399

.640095

.026769

.247155

.891919

.979611

.719456

.115056

.923673

.138714

.344671

.559020

.286914

.071891

.455449

.501451

.582264

.384343

.106766

.048338

.250995

.029536

.341637

.947939

.633497

.016710

.808786

.467260

.800317

.423831

.143904

.662801

.523809

.254420

.282053

.426778

.061471

.210590

.269839

.752474

.134277

.719079

.748359

.365347

.253902

.468085

.512651

.556185

.755151

.569135

.638304

.993614

.521139

.596996

.459465

.045356

.064178

.509883

.133035

.055169

.084633

.053056

.011717

.002858

.034531

.143825

.845095

.766366

.969545

.278231

.947153

.057794

.155439

.465616

.624689

.430702

.111700

.986837

.938869

.606224

.874528

.328313

-3

-3

-2

-0

.223007

.095630

.059369

.188902

.766327

.780236

.080943

.358356

.273879

.223452

.418179

.999023

.782345

.355808

.332618

.507086

.572931

.675299

.755263

.668412

.864711

.494235

.294509

.279411

.465379

.660176

.685282

.367497

.110562

.230269

.574873

.842992

.528887

.860615

.596484

.923794

.243777

.256013

.958178

.640277

.044668

.962979

.716957

.529631

86

.851433

.156848

.253134

.652158

.523727

.557489

.377545

.189467

.331375

.969455

.404234

.043659

.787577

.325018

.043357

.752560

. 421525

.990480

.300003

.465218

.865672

.253990

.521043

.034589

.823500

.208121

.314176

.643203

.178611

.727982

.169719

.276055

.728486

.096388

.422501

.002278

.935602

.468807

.266617

.584040

.812802

-4

-2

-0

-0

.764542

.732369

.399320

.507773

.417836

.247426

.727364

.856042

.063136

.006141

.135540

.989482

.290591

.393735

.094045

.387439

.151903

737793

.245434

.672299

.827169

.163787

.576513

.846229

.315595

.646168

.449956

.015593

.330272

.838653

.888876

.794413

.708179

.761240

.146107

.241825

.597486

.300889

.975872

777166

.659639

.762121

.191787

.585086

.975431

.398075

.326778

.801423

.984066

.984223

.565163

.170961

.024646

.092232

.857193

.162723

.245273

.364984

.200543

.441646

.392618

.278771

.316728

.402017

.307825

.240085

.240901

.903692

.826052

.459854

.499385

.273575

.228755

.282527

.028613

.475321

.325844

.164222

.526416

.178919

.785704

.548960



10.

10.

.729833

.485723

.985280

.239576

.626288

.597984

.411007

.243268

.307898

.530692

.743952

.995309

.612904

.774952

.357590

.048833

.406262

.396844

.742928

.862165

060079

384527

.770902

.779604

.276058

.276812

.291406

.474944

.515819

.091874

.063865

.725250

.585638

.505318

.620323

.435232

.471006

.240447

.896005

.729938

.809615

.145580

.589250

.459976

.006640

.343721

.753570

.851999

.186586

.046663

.099097

.657754

.515073

.861322

.453975

.767554

.001926

.650066

.906995

.356632

.187590

.335420

.741394

.801151

.597478

.135352

.856758

.284453

.698300

.203528

.190991

.761347

.127148

.521427

.994475

.301929

.802421

.394782

.361835

.359490

.146169

.400047

.473623

777412

.893678

.804731

.438364

.183891

o

o

-

[

.362219

.049692

.945444

.160639

.092117

.357435

.076686

.292254

.481448

.440141

.071725

.024230

.265530

.425581

.118688

.195858

.131625

.253950

.316930

.052238

.351471

. 661501

.098083

.359366

.427235

.962983

.677293

.454342

.168020

.129318

.696358

.782289

.472755

.490286

.032740

.891765

.947317

.842071

.342218

.626157

. 442696

.484376

.816396

.260691

87

.906268

.465785

.151611

.376849

.658397

.308755

.317204

.634765

.137918

.074852

.037185

.083001

.910135

.411188

.236533

.793900

.540061

.736531

.166422

.464243

.656519

.196737

.543413

.320726

.936313

.872157

.812553

.402881

.538364

.419209

.215674

.894403

.739906

.092234

.470658

.283685

.192142

.823169

.955346

.231161

.001809

.178967

.336194

.634690

-0.

-0.

-0.

0.

0.

0.

0

-0

-1

0

1

.291844

.971643

.130230

.848524

.765160

.890586

.634281

.918722

.371143

.779970

.197716

.829221

.269363

.847007

.502725

.818247

.506040

.871379

.546666

.976799

.315067

.537507

.401212

.045752

.431514

.084619

.082482

467473

585044

167563

371905

497706

.068978

.422116

.992249

.252950

.685912

911477

.475708

.810760

.097251

.401372

.480275

.104171

|
N

|
N

|
o

|
=

=

o

.208467

.373449

.951179

.676131

.199660

.652835

.724811

.270222

.546503

.533523

.583273

.607461

.455206

.025640

.247222

.284073

.097392

.122431

.153402

.174162

.241700

.126098

.052230

.109789

.030604

.084505

.056029

.532910

.361157

.665242

.197320

.409269

.027589

.812545

.982269

.320052

.236526

.795168

.098914

.245592

.617496

.053068

.203757

.918186



c 3
H 3
H 4
N 3
c 4
H 4
H 3
c 5
c 5
c 6
c 6
H 4
c 7
H 6
c 7
H 6
H 8
H 8
121
TS67 S
c 0
c 1
c 2
c 0
0 -0
0 3
N -0
N 2
H 1
c -2
c -3
c -2
c -4
H -2
c -3
c -4
c 3
H 3
c 4
c 5
c 3
c 6
c 6

.824641

.625701

.912101

.329027

.226281

.415824

.724613

.526609

.518698

.744202

.707791

.562926

.936328

.755681

.921140

.690645

.880960

.852864

.238744

.575946

.095632

.590529

.024129

.191896

.865141

.085405

.419080

.144344

.037334

.613783

.368766

.677087

.961549

.855313

.497557

.976770

.259993

.673267

.620269

.446538

.327876

.073252

.638411

.131670

.409665

.067146

.428485

.972026

.463869

.103102

.232012

.510470

.268105

.645266

.717128

.284626

.008769

.458071

.603657

.395476

.010310

.409899

.835219

.860042

.937374

.618147

.793676

.045352

.184081

.506953

.281751

.879088

.666913

.612980

.913635

.404047

.656740

.090535

.303024

.501007

.010219

.861179

.767635

.049102

.885250

.438661

.508391

.395286

.877196

.137020

.379241

.498976

.968774

.875379

.089279

.457893

.323193

.935689

.416117

.784537

.998692

.102690

.932702

.753692

.501006

.933879

.130206

.302462

.494073

.308449

.149294

.578921

.207413

.732787

.625727

.420376

.262478

.222517

.146035

.244234

.997160

.387095

.899448

88

10

10

10

.354705

.546005

.808748

.003209

.725104

.826770

.455627

.187618

.526664

.458188

.870583

.087166

.156921

.448506

.920815

.909614

.467307

.345992

.513175

.664985

.724609

.166054

.163281

.746658

.665254

.669904

.700571

.587019

.652416

.456045

.042432

.927940

.835698

.103887

.629586

.475817

.873522

.541985

.218168

.400771

.796156

.368314

.313685

.704954

.065707

.395089

.228614

.619917

.060636

.387671

.752705

.482088

.924560

.913122

.186435

.255367

.886710

.602780

.888817

.169583

.581786

.049390

.985340

.662079

.001153

.390779

.783428

.095461

.225798

.892606

.212483

.805777

.514134

.796927

.835391

.075585

.868352

.025267

.273764

.144320

.458248

.873369

.015057

.918653

.466401

.893389

.900012

.648972

=

o

o

.061781

.095212

.408709

.296846

.851564

.958050

.264398

.738641

.269194

.569730

.661254

.521789

.671766

.929914

.000009

.425320

.376057

.945826

.611576

.503520

.091150

.061114

.737342

.704158

.038208

.990716

.511361

.221314

.303225

.575099

.431057

.056846

.258479

.312703

.787863

.166398

.036607

.752026

.344027

.063398

.565030

.921320

.022326

.017751



.271704

.244801

.212987

.228525

.152419

.272019

.164984

.712123

.382511

.509768

.954445

.461041

.630777

.042717

.264495

.072710

.891305

.852945

.905128

.346349

.456729

.296833

.059845

.039696

.838948

.148896

.412487

.144333

.013275

.997133

.972293

.201283

.997543

.315361

.605037

.647962

.002986

.108000

.012934

.291883

.110725

.397786

.499432

.340571

.309274

.436613

.375139

.278818

.386631

.677107

.323639

.635986

.322628

.691251

.368841

.785346

.135712

.352874

.226602

.873710

.295688

.950488

.716189

.149210

.257142

.923080

.495244

.392824

.378969

.272015

.184329

.003873

.015040

.824640

.745797

.466701

.921708

.551389

.613825

.125625

.186471

.469609

.486291

.436964

.191345

.555854

.022651

.754904

N

w

-

wl

.435003

.650238

.227241

.312562

.831389

.107458

.126269

.189954

.018344

.214051

.275065

.024053

.151844

.068468

.128045

.238868

.169511

.225599

.758492

.373408

.228423

.427089

.807762

.985367

.754295

.705744

.968576

.103344

.758383

.266996

.258330

.163740

.660649

.818846

.803772

.778311

.667869

.203847

.973762

.314554

. 662113

.524016

.038353

.007578

89

c -5.181219
c -6.621649
C -6.291675
H -4.174994
C -7.735497
H -6.741342
c -7.572665
H -6.163623
H -8.732592
H -8.441254
48

Product R

c 0.241113
C 1.125285
c 1.508997
C 1.010014
c 0.140108
C -0.238302
H 1.517407
H 2.196157
H 1.304206
H -0.242169
H -0.898222
C -0.106832
H -0.211197
C -2.957894
c -3.553553
C -4.897466
C -5.651981
C -5.083658
C -3.746144
C -1.581773
C -1.385488
H -5.339737
H -6.705019
H -5.706379
H -3.310036
N -2.576231
H -2.689368
C -0.500908
H -0.116917
H -0.881964
C 0.627980

.567778

.477708

.120014

.749482

.032065

.802326

.856347

.756940

.811019

.287664

.197928

.039112

.255894

.650953

.815399

.592440

.716687

.901425

.606459

.111249

.927947

.871906

.073068

.320528

.038693

.132516

.008182

.288974

.454177

.117299

.233850

.124151

.909004

.161538

.449587

.892997

.894090

.096570

.579928

.914148

.368540

.132795

.466687

.759686

.504827

.163065

.309467

.272458

.631264

.209306

.763624

.349479

.027866

.481347

.757355

. 447466

.899633

.991967

.023315

.184890

. 421717

.455564

.986496

.069760

.097969

.005545

.319022

.544616

.450514

.132827

.443488

.529649

.390579

.797418

.633276

.063554

.284948

.259381

.756176

.157003

.384600

.495181



.523354

.306298

.005431

.554434

.846579

.757436

.843519

.894446

.022538

.099977

.740856

.231902

.203123

.272684

.912269

.357329

.217599

S

.064894

.184109

.304086

.297412

.170276

.056082

.179264

.399871

.392595

.167916

.028615

.100247

.069285

.043321

.623074

.986229

.776730

.224431

.868035

.637609

.420380

.415098

.844994

H 1
H 0
N 1
c 1
H 0
H 1
c 2
C 3
c 3
C 5
H 3
c 4
H 2
c 5
H 5
H 4
H 6
48
Product |
c -0
c -0
c -0
c -0
c -0
c -0
H -0
H -0
H -0
H -0
H 0
c 0
H 0
c 3
c 3
c 4
C 5
c 5
c 3
c 1
c 1
H 5
H 6
H 5

.875121

.998454

.154230

.090694

.254375

.728002

.747955

.027947

.596307

.162524

.283837

.283902

.852893

.505611

.414911

.937453

.737353

.953198

.904289

.019858

.269690

.419900

.312796

.056051

.110819

.352103

.398715

.206229

.964725

.533968

.658691

.432705

.181013

.064378

.969647

.219558

.459422

.319225

.052804

.032107

.809496

.008470

-1

-2

-0

.559661

.524555

.887147

.457003

.164761

.856348

.432452

.380206

.219357

.398520

.003332

.206280

.851099

.396973

.033878

.826743

.382718

.338248

.048740

.638811

.851187

.527845

.119631

.648360

.718988

.315369

.147934

.202804

.962109

.071462

.128598

.198513

.054318

.423146

.746038

.601982

.130112

.583833

.306111

.548892

.116036

90

H 3.445219
N 2.611158
H 2.688739
C 0.515657
H 0.806009
H 0.209271
C -0.660503
H -0.444679
H -1.563647
N -0.958172
C -2.240153
H -2.289807
H -2.316058
C -3.405853
C -3.486717
C -4.427861
C -4.574350
H -2.677232
C -5.521501
H -4.363378
C -5.596944
H -4.627932
H -6.312276
H -6.448442
3

H20

¢} 0.000000
H 0.000000
H 0.000000
14

Aldehyde

C 1.318976
C 2.204355
C 1.727162
C 0.357811
C -0.530408
C -0.046923
H 1.702675
H 3.276902
H 2.422977
H -0.036487
H -0.766905

.430054

.641556

.631225

.288772

.288086

.403733

.779231

.907420

.361264

.378154

.010474

.236785

.105556

.608557

.523358

.247964

.058610

.034589

.782813

.326579

.688470

.984689

.280002

.108358

.000000

.757695

.757695

.327973

.249879

.057514

.288119

.213284

.097967

.345486

.432070

.893012

.304704

.914074

.856586

.648590

.826407

.000593

.353207

.051183

.819785

.902339

.599590

.523281

.094182

.176709

.024103

.374055

.017504

.071269

.693965

.557356

.396035

.156335

.988355

777899

.953271

.518800

.118010

.472039

.472039

.000000

.000255

.000144

.000121

.000330

.000304

.000050

.000429

.000291

.000210

.000492
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Amine

.981552

.251436

.830532

.291973

.516860

.496040

.229972

.019809

.053514

.526844

.294522

.433164

.971349

.846556

.120743

.085797

.494154

.225904

.161525

.467661

.553537

.395523

.191494

.243119

.650382

.002482

.457701

.566940

.977980

.051005

.298270

.726669

.527434

.926960

.110957

.617684

.213324

.997500

o

.000610

.001076

.000581

.396230

.162433

.596911

.463671

.088358

.519648

.729570

.364330

.023194

.792981

.178043

.952790

.451044

.167555

.517757

.338763

91

.231648

.203120

.833217

.813636

.523685

.006964

.155453

.329313

.558092

.366124

.658415

.773602

.803034

.005818

.650725

.037644

.933823

.142566

.866592

.133988

.107900

.028888

.324359

.897276

.818688

.947144

.638215

.899144

.259725

.470540

.199908

.171527

.664485

.418559

.254386

.646163

.835186

.071816

.998489

.915165

.812817

.319042

.371129

.387998

.596160

.086449

.698679

.825119

.314365

.162962

.849367

.260762

.601927

.694945

.002516

.202850

.149483

.491628

.086624

.390197

.280498

.958877

775277
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