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S1 Synthesis 
General Procedures.
Optical rotation was measured on a Perkin-Elmer 343 polarimeter using a 1 cm optical cell under an ambient temperature. Silica gel column chromatography was carried out using silica gel (Kanto 60 N, 40-50 µm) with air flashing. HPLC purification was conducted on a Shimadzu LC-6A liquid chromatograph instrument equipped with a Shimadzu SPD-6AV UV-Vis spectrophotomeric detector using a YMC-Pack SIL column (0.46 cm  x 25 cm) or a GL Sciences Inertsil® SIL 100A column (2 cm  x 25 cm). Chiral stationary phase HPLC was performed on a CHIRALPAK® IA column (0.46 cm  x 25 cm), CHIRALCEL® OD column (1 cm  x 25 cm), or CHIRALCEL® OB-H column (0.46 cm  x 25 cm). 

VCD spectroscopy. 
VCD spectra were measured on a Bomem/BioTools Chiralir spectrometer at a resolution of 8 cm-1 under an ambient temperature. All VCD spectra are the average of three blocks of 4500 scans. The samples were dissolved in CDCl3 and then placed in a 100 m CaF2 cell (KIII 64744 JASCO). The concentrations were as follows: (R)-(−)-2 and (S)-(+)-2: 0.15 M, and (R)-(+)-3 and (S)-(−)-3: 0.14 M. The IR and VCD spectra were corrected with a solvent spectrum obtained at the same experimental conditions, and presented in molar absorptivity  (L/molcm).
Preparation of (R)-(+)- and (S)-(-)--hexyl--methylene--butyrolactone (3) 
(±)-1 (140 mg) was refluxed in methanol (20 mL) containing 5% hydrogen chloride for two hours. After removal of solvent, the mixture was diluted with ethyl acetate, and washed with water. The organic layer was dried over MgSO4 and concentrated. The residue was subjected to silica gel column chromatography (hexane : ethyl acetate = 7 : 2) to give (±)-4 as a colorless oil in 79% yield. 

 (±)-4 (100 mg) was subjected to azeotropic distillation with boiling toluene, then evaporated in vacuo for one hour. The residue was dissolved in dry dichloromethane (8 mL) and stirred at −78 ºC under nitrogen. 1.0 M Diisobutylaluminium hydride in dichloromethane (880 L) was added to the mixture. After stirring at the same temperature for one hour, it was warmed up to room temperature and quenched with 1N HCl solution. After removal of solvent, the mixture was extracted with ethyl acetate, and the organic layer was dried over MgSO4 and concentrated. The residue was then refluxed in chloroform (10 mL) for 16 h. After the solvent was evaporated, the mixture was subjected to silica gel column chromatography (hexane : ethyl acetate = 5 : 1), and further purified by HPLC on a GL Sciences Inertsil® SIL 100A column (hexane : 2-propanol = 7 : 1) to afford (±)-3 in 35% yield. 

(±)-3 (20 mg) was subjected to enantioresolution by HPLC on a CHIRALCEL® OB-H column (t0 = 9.2, t1 = 19.2, t2 = 21.0 min; = 1.2 at hexane : 2-propanol = 9 : 1, 0.5 mL/min) to afford (S)-(−)-3 (5.5 mg as the first-eluted enantiomer) and (R)-(+)-3 (6.7 mg as the second-eluted one). 
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(R)-(+)--hexyl--methylene--butyrolactone ((R)-(+)-3). 

[]D +71.5º (c 0.9, CHCl3).
(S)-(−)--hexyl--methylene--butyrolactone ((S)-(−)-3). 

[]D −68.3º (c 0.9, CHCl3).

Enantioresolution of (±)-monomethyl ester (4)
Synthetic (±)-4 (180 mg) was subjected to chiral HPLC on a CHIRALCEL® OD column (t0 = 9.9, t1 = 22.3, t2 = 24.3 min; = 1.2 at hexane : 2-propanol = 30 : 1, 0.3% acetic acid, 2.8 mL/min) to give (R)-(−)-4 (69.8 mg as the first-eluted enantiomer) and (S)-(+)-4 (74.8 mg as the second-eluted one).



 (R)-(−)-monomethyl ester ((R)-(−)-4). []D −10.0º (c 2.0, CHCl3).

(S)-(+)-monomethyl ester ((S)-(+)-4). []D +12.1º (c 2.0, CHCl3).

Lactonization of (R)-(−)-monomethyl ester ((R)-(−)-4)
(R)-(−)-4 (32 mg) was dissolved in dry dichloromethane (2.5 mL) and stirred at −78 ºC under nitrogen. 1.0 M Diisobutylaluminium hydride in dichloromethane (280 L) was added to the mixture. After stirring at −78 ºC for one hour, the mixture was warmed up to room temperature and quenched with 1N HCl solution. After removal of solvent, the mixture was extracted with ethyl acetate. The organic layer was dried over MgSO4 and concentrated. The residue was then refluxed in chloroform for 16 h. After the solvent was evaporated, the mixture was subjected to HPLC on a GL Sciences Inertsil® SIL 100A column (hexane : 2-propanol = 7 : 1) to afford (R)-(+)-3 in 35% yield. 

Lactonization of (S)-(+)-monomethyl ester ((S)-(+)-4)
(S)-(+)-4 (45 mg) was dissolved in dry dichloromethane (3.5 mL) and stirred at −78 ºC under nitrogen. 1.0 M Diisobutylaluminium hydride in dichloromethane (390 L) was added to the mixture. After stirring at −78 ºC for one hour, the mixture was warmed up to room temperature and quenched with 1N HCl solution. After removal of solvent, the mixture was extracted with ethyl acetate. The organic layer was dried over MgSO4 and concentrated. The residue was then refluxed in chloroform for 16 h. After the solvent was evaporated, the mixture was subjected to HPLC on a GL Sciences Inertsil® SIL 100A column (hexane : 2-propanol = 7 : 1) to afford (S)-(−)-3 in 28% yield. 

Methylation of (R)-(−)-monomethyl ester ((R)-(−)-4)
2.0 M TMS-diazomethane in hexane solution (60 L) was added to a stirred solution of (R)-(−)-4 (17 mg) in a 3 : 1 mixture of dichloromethane and methanol. After being stirred for 10 min at room temperature, the mixture was concentrated to give (R)-(−)-2 in 60% yield.

Methylation of (S)-(+)-monomethyl ester ((S)-(+)-4)
2.0 M TMS-diazomethane in hexane solution (60 L) was added to a stirred solution of (S)-(+)-1 (20 mg) in a 3 : 1 mixture of dichloromethane and methanol. After being stirred for 10 min at room temperature, the mixture was concentrated to give (S)-(+)-2 in 79% yield. 

S2 Theoretical calculations
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To determine their absolute configuration, the DFT calculations were carried out as follows. At first, using molecular mechanics (MM) with MMFF94S force fields from the CONFLEX program, conformational analysis of an arbitrarily selected enantiomer, (R)-2, was carried out being preceded by the DFT calculations. During the conformational search, the C-C-C-C angles in alkyl chain were fixed to 180º (from 1 to 4). The 32 low-lying conformers were selected and geometrical optimizations and harmonic frequency analyses were performed using the DFT calculations at the B3PW91/6-311++G(d,p) level of theory to obtain accurate energies and IR and VCD spectra of these conformers.  The calculated IR and VCD spectra were convoluted with the Lorentz-like functions with 12 cm-1 of full width at half height. The total IR and VCD spectra were obtained by averaging with Boltzmann weighted population derived from free energy with respect to the vibrational motion of molecule. 14 conformers were used in the average, whose cumulative sum of the Boltzmann weighted population is over 95 % within the 32 conformers.  The frequencies of the spectra were scaled with a factor 0.97.  Table S1 shows the results of DFT calculations of selected 32 conformers and Figure S1 shows the geometrical structures of low-lying 14 conformers.

Table S1. Free energy, relative energy to the lowest energy conformation, and Boltzmann weighted population of each conformer.
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ID (au) (kcal/mol) population (BW) of BW

26 -809.173446 0.000 0.43517 0.43517

10 -809.172669 0.488 0.19103 0.62620

01 -809.171741 1.070 0.07146 0.69766

12 -809.171043 1.508 0.03411 0.73176

02 -809.170982 1.546 0.03197 0.76373

27 -809.170903 1.596 0.02940 0.79314

00 -809.170872 1.615 0.02845 0.82159

19 -809.170742 1.697 0.02479 0.84638

16 -809.170705 1.720 0.02384 0.87022

05 -809.170584 1.796 0.02097 0.89119

07 -809.170431 1.892 0.01783 0.90902

22 -809.170381 1.923 0.01691 0.92593

17 -809.170274 1.990 0.01510 0.94103

31 -809.170114 2.091 0.01274 0.95378

18 -809.169655 2.379 0.00784 0.96161

08 -809.169478 2.490 0.00650 0.96811

30 -809.169164 2.687 0.00466 0.97277

03 -809.169151 2.695 0.00459 0.97736

20 -809.169127 2.710 0.00448 0.98184

04 -809.168978 2.804 0.00382 0.98566

32 -809.168798 2.917 0.00316 0.98882

24 -809.168783 2.926 0.00311 0.99193

09 -809.168208 3.287 0.00169 0.99362

06 -809.167908 3.475 0.00123 0.99485

14 -809.167866 3.501 0.00118 0.99603

11 -809.167619 3.656 0.00091 0.99694

13 -809.167593 3.673 0.00088 0.99782

25 -809.167489 3.738 0.00079 0.99861

23 -809.167431 3.774 0.00074 0.99935

21 -809.166608 4.291 0.00031 0.99966

15 -809.166139 4.585 0.00019 0.99985

28 -809.165603 4.921 0.00011 0.99996

29 -809.164767 5.446 0.00004 1.00000


Figure S1. Geometrical structures of low-lying 14 conformers.
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Figure S2. VCD spectra of each conformer.
S3 Theoretical calculations

S3.1 Computational method of (R)-3
	 (R)-3
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To determine their absolute configuration, the DFT calculations were carried out as follows. At first, using molecular mechanics (MM) with MMFF94S force fields from the CONFLEX program, conformational analysis of an arbitrarily selected enantiomer, (R)-3, was carried out being preceded by the DFT calculations. During the conformational search, all degrees of freedom were taken into account. The 108 low-lying conformers, whose summation of Boltzmann weighted population is over 0.95, were selected and geometrical optimizations and harmonic frequency analyses were performed using the DFT calculations at the B3PW91/6-31G(d,p) level of theory to obtain accurate energies and IR and VCD spectra of these conformers.  The calculated IR and VCD spectra were convoluted with the Lorentz-like functions with 12 cm-1 of full width at half height. The total IR and VCD spectra were obtained by averaging with Boltzmann weighted population derived from free energy with respect to the vibrational motion of molecule. 69 conformers, whose cumulative sum of the Boltzmann weighted population is over 95 % within the 108 selected conformers, were used in the weighted average of IR and VCD spectra.  The frequencies of the spectra were scaled with a factor 0.97.  Table S2 shows the results of DFT calculations of selected 108 conformers.

Table S2. Free energy, relative energy to the lowest energy conformation, and Boltzmann weighted population of each conformer.
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ID (au) (kcal/mol) population (BW) of BW

kr1-0000.log -580.039389 0.000 0.14205 0.14205

kr1-0008.log -580.038992 0.249 0.09327 0.23533

kr1-0001.log -580.038354 0.649 0.04744 0.28277

kr1-0009.log -580.037886 0.943 0.02889 0.31166

kr1-0003.log -580.037883 0.945 0.02880 0.34046

kr1-0004.log -580.037874 0.951 0.02853 0.36899

kr1-0006.log -580.037861 0.959 0.02814 0.39713

kr1-0005.log -580.037847 0.968 0.02772 0.42485

kr1-0002.log -580.037834 0.976 0.02734 0.45220

kr1-0007.log -580.037828 0.980 0.02717 0.47937

kr1-0010.log -580.037695 1.063 0.02360 0.50297

kr1-0013.log -580.037622 1.109 0.02184 0.52481

kr1-0014.log -580.037600 1.123 0.02134 0.54615

kr1-0034.log -580.037531 1.166 0.01983 0.56598

kr1-0038.log -580.037515 1.176 0.01950 0.58548

kr1-0036.log -580.037513 1.177 0.01946 0.60494

kr1-0032.log -580.037504 1.183 0.01928 0.62422

kr1-0035.log -580.037423 1.234 0.01769 0.64191

kr1-0041.log -580.037414 1.239 0.01752 0.65943

kr1-0045.log -580.037372 1.266 0.01676 0.67619

kr1-0019.log -580.037084 1.446 0.01235 0.68854

kr1-0020.log -580.037026 1.483 0.01162 0.70016

kr1-0021.log -580.036964 1.522 0.01088 0.71103

kr1-0018.log -580.036917 1.551 0.01035 0.72138

kr1-0016.log -580.036911 1.555 0.01028 0.73166

kr1-0012.log -580.036904 1.559 0.01021 0.74187

kr1-0028.log -580.036850 1.593 0.00964 0.75151

kr1-0022.log -580.036513 1.805 0.00674 0.75825

kr1-0024.log -580.036457 1.840 0.00636 0.76461

kr1-0039.log -580.036456 1.840 0.00635 0.77096

kr1-0055.log -580.036398 1.877 0.00597 0.77693

kr1-0023.log -580.036386 1.884 0.00590 0.78283

kr1-0025.log -580.036386 1.884 0.00590 0.78872

kr1-0029.log -580.036345 1.910 0.00564 0.79437

kr1-0033.log -580.036339 1.914 0.00561 0.79997

kr1-0015.log -580.036321 1.925 0.00550 0.80548

kr1-0027.log -580.036283 1.949 0.00529 0.81076

kr1-0095.log -580.036282 1.950 0.00528 0.81604

kr1-0017.log -580.036277 1.953 0.00525 0.82130

kr1-0026.log -580.036256 1.966 0.00514 0.82643

kr1-0047.log -580.036240 1.976 0.00505 0.83148

kr1-0011.log -580.036226 1.985 0.00498 0.83646

kr1-0071.log -580.036202 2.000 0.00485 0.84131

kr1-0048.log -580.036193 2.005 0.00480 0.84611

kr1-0065.log -580.036190 2.007 0.00479 0.85090

kr1-0052.log -580.036187 2.009 0.00477 0.85568

kr1-0059.log -580.036181 2.013 0.00474 0.86042

kr1-0046.log -580.036175 2.017 0.00471 0.86514

kr1-0058.log -580.036173 2.018 0.00470 0.86984

kr1-0049.log -580.036163 2.024 0.00465 0.87450

kr1-0056.log -580.036152 2.031 0.00460 0.87910



[image: image20.emf]kr1-0067.log -580.036151 2.032 0.00460 0.88369

kr1-0098.log -580.036144 2.036 0.00456 0.88825

kr1-0068.log -580.036142 2.037 0.00455 0.89281

kr1-0060.log -580.036139 2.039 0.00454 0.89734

kr1-0099.log -580.036125 2.048 0.00447 0.90181

kr1-0078.log -580.036118 2.053 0.00444 0.90625

kr1-0075.log -580.036103 2.062 0.00437 0.91062

kr1-0083.log -580.036096 2.066 0.00434 0.91496

kr1-0093.log -580.036087 2.072 0.00429 0.91925

kr1-0066.log -580.036080 2.076 0.00426 0.92351

kr1-0062.log -580.036077 2.078 0.00425 0.92776

kr1-0057.log -580.036055 2.092 0.00415 0.93191

kr1-0069.log -580.036034 2.105 0.00406 0.93597

kr1-0072.log -580.035985 2.136 0.00385 0.93983

kr1-0082.log -580.035927 2.172 0.00362 0.94345

kr1-0074.log -580.035851 2.220 0.00334 0.94680

kr1-0103.log -580.035805 2.249 0.00319 0.94998

kr1-0086.log -580.035771 2.270 0.00307 0.95306

kr1-0080.log -580.035454 2.469 0.00220 0.95525

kr1-0054.log -580.035450 2.472 0.00219 0.95744

kr1-0050.log -580.035429 2.485 0.00214 0.95958

kr1-0031.log -580.035421 2.490 0.00212 0.96170

kr1-0073.log -580.035400 2.503 0.00207 0.96377

kr1-0051.log -580.035390 2.509 0.00205 0.96582

kr1-0100.log -580.035376 2.518 0.00202 0.96784

kr1-0037.log -580.035368 2.523 0.00200 0.96985

kr1-0053.log -580.035316 2.556 0.00190 0.97175

kr1-0064.log -580.035314 2.557 0.00189 0.97364

kr1-0043.log -580.035270 2.585 0.00181 0.97545

kr1-0070.log -580.035267 2.587 0.00180 0.97725

kr1-0084.log -580.035223 2.614 0.00172 0.97897

kr1-0076.log -580.034972 2.772 0.00132 0.98028

kr1-0088.log -580.034822 2.866 0.00112 0.98141

kr1-0040.log -580.034819 2.868 0.00112 0.98253

kr1-0089.log -580.034811 2.873 0.00111 0.98364

kr1-0042.log -580.034782 2.891 0.00108 0.98472

kr1-0044.log -580.034756 2.907 0.00105 0.98576

kr1-0061.log -580.034688 2.950 0.00098 0.98674

kr1-0063.log -580.034687 2.951 0.00097 0.98771

kr1-0090.log -580.034675 2.958 0.00096 0.98868

kr1-0104.log -580.034655 2.971 0.00094 0.98962

kr1-0091.log -580.034644 2.977 0.00093 0.99055

kr1-0101.log -580.034643 2.978 0.00093 0.99148

kr1-0094.log -580.034628 2.988 0.00092 0.99239

kr1-0107.log -580.034626 2.989 0.00091 0.99331

kr1-0030.log -580.034616 2.995 0.00090 0.99421

kr1-0085.log -580.034601 3.004 0.00089 0.99510

kr1-0102.log -580.034556 3.033 0.00085 0.99595

kr1-0097.log -580.034495 3.071 0.00079 0.99674

kr1-0096.log -580.034471 3.086 0.00077 0.99752

kr1-0106.log -580.033973 3.399 0.00046 0.99797

kr1-0087.log -580.033833 3.486 0.00039 0.99837

kr1-0092.log -580.033821 3.494 0.00039 0.99876

kr1-0079.log -580.033770 3.526 0.00037 0.99913

kr1-0081.log -580.033751 3.538 0.00036 0.99949

kr1-0105.log -580.033672 3.587 0.00033 0.99982

kr1-0077.log -580.033094 3.950 0.00018 1.00000
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		Conformation		Free Energy		Relative energy		Boltzmann weighted		Cumulative summation

		ID		(au)		(kcal/mol)		population (BW)		of BW

		kr1-0000.log		-580.039389		0.000		0.14205		0.14205

		kr1-0008.log		-580.038992		0.249		0.09327		0.23533

		kr1-0001.log		-580.038354		0.649		0.04744		0.28277

		kr1-0009.log		-580.037886		0.943		0.02889		0.31166

		kr1-0003.log		-580.037883		0.945		0.02880		0.34046

		kr1-0004.log		-580.037874		0.951		0.02853		0.36899

		kr1-0006.log		-580.037861		0.959		0.02814		0.39713

		kr1-0005.log		-580.037847		0.968		0.02772		0.42485

		kr1-0002.log		-580.037834		0.976		0.02734		0.45220

		kr1-0007.log		-580.037828		0.980		0.02717		0.47937

		kr1-0010.log		-580.037695		1.063		0.02360		0.50297

		kr1-0013.log		-580.037622		1.109		0.02184		0.52481

		kr1-0014.log		-580.037600		1.123		0.02134		0.54615

		kr1-0034.log		-580.037531		1.166		0.01983		0.56598

		kr1-0038.log		-580.037515		1.176		0.01950		0.58548

		kr1-0036.log		-580.037513		1.177		0.01946		0.60494

		kr1-0032.log		-580.037504		1.183		0.01928		0.62422

		kr1-0035.log		-580.037423		1.234		0.01769		0.64191

		kr1-0041.log		-580.037414		1.239		0.01752		0.65943

		kr1-0045.log		-580.037372		1.266		0.01676		0.67619

		kr1-0019.log		-580.037084		1.446		0.01235		0.68854

		kr1-0020.log		-580.037026		1.483		0.01162		0.70016

		kr1-0021.log		-580.036964		1.522		0.01088		0.71103

		kr1-0018.log		-580.036917		1.551		0.01035		0.72138

		kr1-0016.log		-580.036911		1.555		0.01028		0.73166

		kr1-0012.log		-580.036904		1.559		0.01021		0.74187

		kr1-0028.log		-580.036850		1.593		0.00964		0.75151

		kr1-0022.log		-580.036513		1.805		0.00674		0.75825

		kr1-0024.log		-580.036457		1.840		0.00636		0.76461

		kr1-0039.log		-580.036456		1.840		0.00635		0.77096

		kr1-0055.log		-580.036398		1.877		0.00597		0.77693

		kr1-0023.log		-580.036386		1.884		0.00590		0.78283

		kr1-0025.log		-580.036386		1.884		0.00590		0.78872

		kr1-0029.log		-580.036345		1.910		0.00564		0.79437

		kr1-0033.log		-580.036339		1.914		0.00561		0.79997

		kr1-0015.log		-580.036321		1.925		0.00550		0.80548

		kr1-0027.log		-580.036283		1.949		0.00529		0.81076

		kr1-0095.log		-580.036282		1.950		0.00528		0.81604

		kr1-0017.log		-580.036277		1.953		0.00525		0.82130

		kr1-0026.log		-580.036256		1.966		0.00514		0.82643

		kr1-0047.log		-580.036240		1.976		0.00505		0.83148

		kr1-0011.log		-580.036226		1.985		0.00498		0.83646

		kr1-0071.log		-580.036202		2.000		0.00485		0.84131

		kr1-0048.log		-580.036193		2.005		0.00480		0.84611

		kr1-0065.log		-580.036190		2.007		0.00479		0.85090

		kr1-0052.log		-580.036187		2.009		0.00477		0.85568

		kr1-0059.log		-580.036181		2.013		0.00474		0.86042

		kr1-0046.log		-580.036175		2.017		0.00471		0.86514

		kr1-0058.log		-580.036173		2.018		0.00470		0.86984

		kr1-0049.log		-580.036163		2.024		0.00465		0.87450

		kr1-0056.log		-580.036152		2.031		0.00460		0.87910

		kr1-0067.log		-580.036151		2.032		0.00460		0.88369

		kr1-0098.log		-580.036144		2.036		0.00456		0.88825

		kr1-0068.log		-580.036142		2.037		0.00455		0.89281

		kr1-0060.log		-580.036139		2.039		0.00454		0.89734

		kr1-0099.log		-580.036125		2.048		0.00447		0.90181

		kr1-0078.log		-580.036118		2.053		0.00444		0.90625

		kr1-0075.log		-580.036103		2.062		0.00437		0.91062

		kr1-0083.log		-580.036096		2.066		0.00434		0.91496

		kr1-0093.log		-580.036087		2.072		0.00429		0.91925

		kr1-0066.log		-580.036080		2.076		0.00426		0.92351

		kr1-0062.log		-580.036077		2.078		0.00425		0.92776

		kr1-0057.log		-580.036055		2.092		0.00415		0.93191

		kr1-0069.log		-580.036034		2.105		0.00406		0.93597

		kr1-0072.log		-580.035985		2.136		0.00385		0.93983

		kr1-0082.log		-580.035927		2.172		0.00362		0.94345

		kr1-0074.log		-580.035851		2.220		0.00334		0.94680

		kr1-0103.log		-580.035805		2.249		0.00319		0.94998

		kr1-0086.log		-580.035771		2.270		0.00307		0.95306

		kr1-0080.log		-580.035454		2.469		0.00220		0.95525

		kr1-0054.log		-580.035450		2.472		0.00219		0.95744

		kr1-0050.log		-580.035429		2.485		0.00214		0.95958

		kr1-0031.log		-580.035421		2.490		0.00212		0.96170

		kr1-0073.log		-580.035400		2.503		0.00207		0.96377

		kr1-0051.log		-580.035390		2.509		0.00205		0.96582

		kr1-0100.log		-580.035376		2.518		0.00202		0.96784

		kr1-0037.log		-580.035368		2.523		0.00200		0.96985

		kr1-0053.log		-580.035316		2.556		0.00190		0.97175

		kr1-0064.log		-580.035314		2.557		0.00189		0.97364

		kr1-0043.log		-580.035270		2.585		0.00181		0.97545

		kr1-0070.log		-580.035267		2.587		0.00180		0.97725

		kr1-0084.log		-580.035223		2.614		0.00172		0.97897

		kr1-0076.log		-580.034972		2.772		0.00132		0.98028

		kr1-0088.log		-580.034822		2.866		0.00112		0.98141

		kr1-0040.log		-580.034819		2.868		0.00112		0.98253

		kr1-0089.log		-580.034811		2.873		0.00111		0.98364

		kr1-0042.log		-580.034782		2.891		0.00108		0.98472

		kr1-0044.log		-580.034756		2.907		0.00105		0.98576

		kr1-0061.log		-580.034688		2.950		0.00098		0.98674

		kr1-0063.log		-580.034687		2.951		0.00097		0.98771

		kr1-0090.log		-580.034675		2.958		0.00096		0.98868

		kr1-0104.log		-580.034655		2.971		0.00094		0.98962

		kr1-0091.log		-580.034644		2.977		0.00093		0.99055

		kr1-0101.log		-580.034643		2.978		0.00093		0.99148

		kr1-0094.log		-580.034628		2.988		0.00092		0.99239

		kr1-0107.log		-580.034626		2.989		0.00091		0.99331

		kr1-0030.log		-580.034616		2.995		0.00090		0.99421

		kr1-0085.log		-580.034601		3.004		0.00089		0.99510

		kr1-0102.log		-580.034556		3.033		0.00085		0.99595

		kr1-0097.log		-580.034495		3.071		0.00079		0.99674

		kr1-0096.log		-580.034471		3.086		0.00077		0.99752

		kr1-0106.log		-580.033973		3.399		0.00046		0.99797

		kr1-0087.log		-580.033833		3.486		0.00039		0.99837

		kr1-0092.log		-580.033821		3.494		0.00039		0.99876

		kr1-0079.log		-580.033770		3.526		0.00037		0.99913

		kr1-0081.log		-580.033751		3.538		0.00036		0.99949

		kr1-0105.log		-580.033672		3.587		0.00033		0.99982

		kr1-0077.log		-580.033094		3.950		0.00018		1.00000
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		Conformation		Free Energy		Relative energy		Boltzmann weighted		Cumulative summation

		ID		(au)		(kcal/mol)		population (BW)		of BW

		kr1-0000.log		-580.039389		0.000		0.14205		0.14205

		kr1-0008.log		-580.038992		0.249		0.09327		0.23533

		kr1-0001.log		-580.038354		0.649		0.04744		0.28277

		kr1-0009.log		-580.037886		0.943		0.02889		0.31166

		kr1-0003.log		-580.037883		0.945		0.02880		0.34046

		kr1-0004.log		-580.037874		0.951		0.02853		0.36899

		kr1-0006.log		-580.037861		0.959		0.02814		0.39713

		kr1-0005.log		-580.037847		0.968		0.02772		0.42485

		kr1-0002.log		-580.037834		0.976		0.02734		0.45220

		kr1-0007.log		-580.037828		0.980		0.02717		0.47937

		kr1-0010.log		-580.037695		1.063		0.02360		0.50297

		kr1-0013.log		-580.037622		1.109		0.02184		0.52481

		kr1-0014.log		-580.037600		1.123		0.02134		0.54615

		kr1-0034.log		-580.037531		1.166		0.01983		0.56598

		kr1-0038.log		-580.037515		1.176		0.01950		0.58548

		kr1-0036.log		-580.037513		1.177		0.01946		0.60494

		kr1-0032.log		-580.037504		1.183		0.01928		0.62422

		kr1-0035.log		-580.037423		1.234		0.01769		0.64191

		kr1-0041.log		-580.037414		1.239		0.01752		0.65943

		kr1-0045.log		-580.037372		1.266		0.01676		0.67619

		kr1-0019.log		-580.037084		1.446		0.01235		0.68854

		kr1-0020.log		-580.037026		1.483		0.01162		0.70016

		kr1-0021.log		-580.036964		1.522		0.01088		0.71103

		kr1-0018.log		-580.036917		1.551		0.01035		0.72138

		kr1-0016.log		-580.036911		1.555		0.01028		0.73166

		kr1-0012.log		-580.036904		1.559		0.01021		0.74187

		kr1-0028.log		-580.036850		1.593		0.00964		0.75151

		kr1-0022.log		-580.036513		1.805		0.00674		0.75825

		kr1-0024.log		-580.036457		1.840		0.00636		0.76461

		kr1-0039.log		-580.036456		1.840		0.00635		0.77096

		kr1-0055.log		-580.036398		1.877		0.00597		0.77693

		kr1-0023.log		-580.036386		1.884		0.00590		0.78283

		kr1-0025.log		-580.036386		1.884		0.00590		0.78872

		kr1-0029.log		-580.036345		1.910		0.00564		0.79437

		kr1-0033.log		-580.036339		1.914		0.00561		0.79997

		kr1-0015.log		-580.036321		1.925		0.00550		0.80548

		kr1-0027.log		-580.036283		1.949		0.00529		0.81076

		kr1-0095.log		-580.036282		1.950		0.00528		0.81604

		kr1-0017.log		-580.036277		1.953		0.00525		0.82130

		kr1-0026.log		-580.036256		1.966		0.00514		0.82643

		kr1-0047.log		-580.036240		1.976		0.00505		0.83148

		kr1-0011.log		-580.036226		1.985		0.00498		0.83646

		kr1-0071.log		-580.036202		2.000		0.00485		0.84131

		kr1-0048.log		-580.036193		2.005		0.00480		0.84611

		kr1-0065.log		-580.036190		2.007		0.00479		0.85090

		kr1-0052.log		-580.036187		2.009		0.00477		0.85568

		kr1-0059.log		-580.036181		2.013		0.00474		0.86042

		kr1-0046.log		-580.036175		2.017		0.00471		0.86514

		kr1-0058.log		-580.036173		2.018		0.00470		0.86984

		kr1-0049.log		-580.036163		2.024		0.00465		0.87450

		kr1-0056.log		-580.036152		2.031		0.00460		0.87910

		kr1-0067.log		-580.036151		2.032		0.00460		0.88369

		kr1-0098.log		-580.036144		2.036		0.00456		0.88825

		kr1-0068.log		-580.036142		2.037		0.00455		0.89281

		kr1-0060.log		-580.036139		2.039		0.00454		0.89734

		kr1-0099.log		-580.036125		2.048		0.00447		0.90181

		kr1-0078.log		-580.036118		2.053		0.00444		0.90625

		kr1-0075.log		-580.036103		2.062		0.00437		0.91062

		kr1-0083.log		-580.036096		2.066		0.00434		0.91496

		kr1-0093.log		-580.036087		2.072		0.00429		0.91925

		kr1-0066.log		-580.036080		2.076		0.00426		0.92351

		kr1-0062.log		-580.036077		2.078		0.00425		0.92776

		kr1-0057.log		-580.036055		2.092		0.00415		0.93191

		kr1-0069.log		-580.036034		2.105		0.00406		0.93597

		kr1-0072.log		-580.035985		2.136		0.00385		0.93983

		kr1-0082.log		-580.035927		2.172		0.00362		0.94345

		kr1-0074.log		-580.035851		2.220		0.00334		0.94680

		kr1-0103.log		-580.035805		2.249		0.00319		0.94998

		kr1-0086.log		-580.035771		2.270		0.00307		0.95306

		kr1-0080.log		-580.035454		2.469		0.00220		0.95525

		kr1-0054.log		-580.035450		2.472		0.00219		0.95744

		kr1-0050.log		-580.035429		2.485		0.00214		0.95958

		kr1-0031.log		-580.035421		2.490		0.00212		0.96170

		kr1-0073.log		-580.035400		2.503		0.00207		0.96377

		kr1-0051.log		-580.035390		2.509		0.00205		0.96582

		kr1-0100.log		-580.035376		2.518		0.00202		0.96784

		kr1-0037.log		-580.035368		2.523		0.00200		0.96985

		kr1-0053.log		-580.035316		2.556		0.00190		0.97175

		kr1-0064.log		-580.035314		2.557		0.00189		0.97364

		kr1-0043.log		-580.035270		2.585		0.00181		0.97545

		kr1-0070.log		-580.035267		2.587		0.00180		0.97725

		kr1-0084.log		-580.035223		2.614		0.00172		0.97897

		kr1-0076.log		-580.034972		2.772		0.00132		0.98028

		kr1-0088.log		-580.034822		2.866		0.00112		0.98141

		kr1-0040.log		-580.034819		2.868		0.00112		0.98253

		kr1-0089.log		-580.034811		2.873		0.00111		0.98364

		kr1-0042.log		-580.034782		2.891		0.00108		0.98472

		kr1-0044.log		-580.034756		2.907		0.00105		0.98576

		kr1-0061.log		-580.034688		2.950		0.00098		0.98674

		kr1-0063.log		-580.034687		2.951		0.00097		0.98771

		kr1-0090.log		-580.034675		2.958		0.00096		0.98868

		kr1-0104.log		-580.034655		2.971		0.00094		0.98962

		kr1-0091.log		-580.034644		2.977		0.00093		0.99055

		kr1-0101.log		-580.034643		2.978		0.00093		0.99148

		kr1-0094.log		-580.034628		2.988		0.00092		0.99239

		kr1-0107.log		-580.034626		2.989		0.00091		0.99331

		kr1-0030.log		-580.034616		2.995		0.00090		0.99421

		kr1-0085.log		-580.034601		3.004		0.00089		0.99510

		kr1-0102.log		-580.034556		3.033		0.00085		0.99595

		kr1-0097.log		-580.034495		3.071		0.00079		0.99674

		kr1-0096.log		-580.034471		3.086		0.00077		0.99752

		kr1-0106.log		-580.033973		3.399		0.00046		0.99797

		kr1-0087.log		-580.033833		3.486		0.00039		0.99837

		kr1-0092.log		-580.033821		3.494		0.00039		0.99876

		kr1-0079.log		-580.033770		3.526		0.00037		0.99913

		kr1-0081.log		-580.033751		3.538		0.00036		0.99949

		kr1-0105.log		-580.033672		3.587		0.00033		0.99982

		kr1-0077.log		-580.033094		3.950		0.00018		1.00000
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		Conformation		Free Energy		Relative energy		Boltzmann weighted		Cumulative summation

		ID		(au)		(kcal/mol)		population (BW)		of BW

		26		-809.173446		0.000		0.43517		0.43517

		10		-809.172669		0.488		0.19103		0.62620

		01		-809.171741		1.070		0.07146		0.69766

		12		-809.171043		1.508		0.03411		0.73176

		02		-809.170982		1.546		0.03197		0.76373

		27		-809.170903		1.596		0.02940		0.79314

		00		-809.170872		1.615		0.02845		0.82159

		19		-809.170742		1.697		0.02479		0.84638

		16		-809.170705		1.720		0.02384		0.87022

		05		-809.170584		1.796		0.02097		0.89119

		07		-809.170431		1.892		0.01783		0.90902

		22		-809.170381		1.923		0.01691		0.92593

		17		-809.170274		1.990		0.01510		0.94103

		31		-809.170114		2.091		0.01274		0.95378

		18		-809.169655		2.379		0.00784		0.96161

		08		-809.169478		2.490		0.00650		0.96811

		30		-809.169164		2.687		0.00466		0.97277

		03		-809.169151		2.695		0.00459		0.97736

		20		-809.169127		2.710		0.00448		0.98184

		04		-809.168978		2.804		0.00382		0.98566

		32		-809.168798		2.917		0.00316		0.98882

		24		-809.168783		2.926		0.00311		0.99193

		09		-809.168208		3.287		0.00169		0.99362

		06		-809.167908		3.475		0.00123		0.99485

		14		-809.167866		3.501		0.00118		0.99603

		11		-809.167619		3.656		0.00091		0.99694

		13		-809.167593		3.673		0.00088		0.99782

		25		-809.167489		3.738		0.00079		0.99861

		23		-809.167431		3.774		0.00074		0.99935

		21		-809.166608		4.291		0.00031		0.99966

		15		-809.166139		4.585		0.00019		0.99985

		28		-809.165603		4.921		0.00011		0.99996

		29		-809.164767		5.446		0.00004		1.00000






