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Thermal ellipsoids draw at the 50% probability level 

 
Figure S1. ORTEP and Stereo plots for X-ray crystal structures of (±)-3a (ic18895). 

CCDC 1867291 contains the supplementary crystallographic data for (±)-3a (ic18895). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S1. Crystal data and structure refinement for (±)-3a (ic18895). 

  Table 1.  Crystal data and structure refinement for ic18895. 

Identification code  ic18895 

Empirical formula  C22 H21 N3 O7 

Formula weight  439.42 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Monoclinic 

Space group  P21/c 

Unit cell dimensions a = 12.6555(3) Å = 90°. 

 b = 32.3648(7) Å = 104.6466(12)°. 

 c = 10.7780(2) Å  = 90°. 

Volume 4271.13(16) Å3 

Z 8 

Density (calculated) 1.367 Mg/m3 

Absorption coefficient 0.869 mm-1 

F(000) 1840 

Crystal size 0.410 x 0.027 x 0.025 mm3 

Theta range for data collection 2.730 to 69.992°. 

Index ranges -15<=h<=14, -32<=k<=39, -13<=l<=13 

Reflections collected 18688 

Independent reflections 8049 [R(int) = 0.0340] 

Completeness to theta = 67.679° 100.0 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7533 and 0.6358 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 8049 / 34 / 604 

Goodness-of-fit on F2 1.075 

Final R indices [I>2sigma(I)] R1 = 0.0783, wR2 = 0.2337 

R indices (all data) R1 = 0.0981, wR2 = 0.2506 

Extinction coefficient n/a 

Largest diff. peak and hole 0.450 and -0.539 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 
Figure S2. ORTEP and Stereo plots for X-ray crystal structures of (±)-3b (ic18906). 

CCDC 1867292 contains the supplementary crystallographic data for (±)-3b (ic18906). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S2. Crystal data and structure refinement for (±)-3b (ic18906). 

Identification code  ic18906 

Empirical formula  C23 H23 N3 O7 

Formula weight  453.44 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Monoclinic 

Space group  P21/c 

Unit cell dimensions a = 7.2684(2) Å = 90°. 

 b = 24.3971(5) Å = 93.9065(7)°. 

 c = 12.3277(3) Å  = 90°. 

Volume 2180.97(9) Å3 

Z 4 

Density (calculated) 1.381 Mg/m3 

Absorption coefficient 0.867 mm-1 

F(000) 952 

Crystal size 0.249 x 0.103 x 0.093 mm3 

Theta range for data collection 3.623 to 74.983°. 

Index ranges -9<=h<=7, -30<=k<=30, -15<=l<=15 

Reflections collected 12341 

Independent reflections 4476 [R(int) = 0.0219] 

Completeness to theta = 67.679° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.6203 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4476 / 1 / 309 

Goodness-of-fit on F2 1.029 

Final R indices [I>2sigma(I)] R1 = 0.0450, wR2 = 0.1123 

R indices (all data) R1 = 0.0487, wR2 = 0.1159 

Extinction coefficient n/a 

Largest diff. peak and hole 0.291 and -0.231 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 

Figure S3. ORTEP and Stereo plots for X-ray crystal structures of (±)-4b (ic18910). 

CCDC 1867293 contains the supplementary crystallographic data for (±)-4b (ic18910). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S3. Crystal data and structure refinement for (±)-4b (ic18910). 

  Table 1.  Crystal data and structure refinement for ic18910. 

Identification code  ic18910 

Empirical formula  C23 H23 N3 O7 

Formula weight  453.44 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Monoclinic 

Space group  P21/c 

Unit cell dimensions a = 11.7400(2) Å = 90°. 

 b = 11.8392(2) Å = 109.7658(7)°. 

 c = 16.8209(4) Å  = 90°. 

Volume 2200.23(7) Å3 

Z 4 

Density (calculated) 1.369 Mg/m3 

Absorption coefficient 0.860 mm-1 

F(000) 952 

Crystal size 0.252 x 0.130 x 0.024 mm3 

Theta range for data collection 4.664 to 74.994°. 

Index ranges -14<=h<=14, -14<=k<=14, -21<=l<=21 

Reflections collected 15262 

Independent reflections 4516 [R(int) = 0.0268] 

Completeness to theta = 67.679° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.6446 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4516 / 0 / 305 

Goodness-of-fit on F2 1.067 

Final R indices [I>2sigma(I)] R1 = 0.0398, wR2 = 0.0958 

R indices (all data) R1 = 0.0472, wR2 = 0.1055 

Extinction coefficient 0.0025(2) 

Largest diff. peak and hole 0.299 and -0.197 e.Å-3 
  

S7



 

Thermal ellipsoids draw at the 50% probability level 

 
Figure S4. ORTEP and Stereo plots for X-ray crystal structures of (±)-4d (ic19210). 

CCDC 1867294 contains the supplementary crystallographic data for (±)-4d (ic19210). These data can be obtained 
free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S4. Crystal data and structure refinement for (±)-4d (ic19210). 

Identification code  ic19210 

Empirical formula  C48 H48 Br2 N6 O16 

Formula weight  1124.74 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Triclinic 

Space group  P-1 

Unit cell dimensions a = 11.3435(4) Å = 105.2163(11)°. 

 b = 14.1708(5) Å = 96.8216(12)°. 

 c = 17.3486(6) Å  = 109.1621(12)°. 

Volume 2476.78(15) Å3 

Z 2 

Density (calculated) 1.508 Mg/m3 

Absorption coefficient 2.733 mm-1 

F(000) 1152 

Crystal size 0.135 x 0.115 x 0.058 mm3 

Theta range for data collection 2.709 to 74.996°. 

Index ranges -14<=h<=14, -17<=k<=17, -21<=l<=21 

Reflections collected 19447 

Independent reflections 10155 [R(int) = 0.0151] 

Completeness to theta = 67.679° 99.9 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.6701 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 10155 / 17 / 656 

Goodness-of-fit on F2 1.045 

Final R indices [I>2sigma(I)] R1 = 0.0443, wR2 = 0.1196 

R indices (all data) R1 = 0.0480, wR2 = 0.1244 

Extinction coefficient n/a 

Largest diff. peak and hole 1.191 and -1.026 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 
Figure S5. ORTEP and Stereo plots for X-ray crystal structures of (±)-3f (ic18973). 

CCDC 1867295 contains the supplementary crystallographic data for (±)-3f (ic18973). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S5. Crystal data and structure refinement for (±)-3f (ic18973). 

Identification code  ic18973 

Empirical formula  C23 H21 Cl3 F N3 O7 

Formula weight  576.78 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Triclinic 

Space group  P-1 

Unit cell dimensions a = 7.1303(2) Å = 82.5101(13)°. 

 b = 11.6870(4) Å = 82.4547(13)°. 

 c = 15.7104(5) Å  = 88.0256(13)°. 

Volume 1286.57(7) Å3 

Z 2 

Density (calculated) 1.489 Mg/m3 

Absorption coefficient 3.723 mm-1 

F(000) 592 

Crystal size 0.167 x 0.150 x 0.117 mm3 

Theta range for data collection 2.860 to 74.964°. 

Index ranges -8<=h<=8, -14<=k<=14, -19<=l<=19 

Reflections collected 7351 

Independent reflections 5246 [R(int) = 0.0197] 

Completeness to theta = 67.679° 99.7 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.6394 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 5246 / 0 / 335 

Goodness-of-fit on F2 1.070 

Final R indices [I>2sigma(I)] R1 = 0.0619, wR2 = 0.1726 

R indices (all data) R1 = 0.0683, wR2 = 0.1808 

Extinction coefficient n/a 

Largest diff. peak and hole 0.956 and -0.852 e.Å-3 
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Thermal ellipsoids draw at the 30% probability level 

 

Figure S6. ORTEP and Stereo plots for X-ray crystal structures of (±)-4i (ic19221). 

CCDC 1867296 contains the supplementary crystallographic data for (±)-4i (ic19221). These data can be obtained free 

of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk 
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Table S6. Crystal data and structure refinement for (±)-4i (ic19221). 

Identification code  ic19221 

Empirical formula  C24 H25 N3 O7 

Formula weight  467.47 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Monoclinic 

Space group  P21/n 

Unit cell dimensions a = 11.4775(4) Å = 90°. 

 b = 29.4193(10) Å = 108.3567(11)°. 

 c = 14.3936(5) Å  = 90°. 

Volume 4612.8(3) Å3 

Z 8 

Density (calculated) 1.346 Mg/m3 

Absorption coefficient 0.836 mm-1 

F(000) 1968 

Crystal size 0.188 x 0.164 x 0.156 mm3 

Theta range for data collection 3.004 to 74.982°. 

Index ranges -14<=h<=14, -36<=k<=36, -18<=l<=18 

Reflections collected 29853 

Independent reflections 9501 [R(int) = 0.0252] 

Completeness to theta = 67.679° 99.9 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.5429 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 9501 / 7 / 636 

Goodness-of-fit on F2 1.028 

Final R indices [I>2sigma(I)] R1 = 0.0530, wR2 = 0.1294 

R indices (all data) R1 = 0.0605, wR2 = 0.1378 

Extinction coefficient n/a 

Largest diff. peak and hole 0.455 and -0.352 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 
Figure S7. ORTEP and Stereo plots for X-ray crystal structures of (+)-3j (ic18855). 

CCDC 1867297 contains the supplementary crystallographic data for (+)-3j (ic18855). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S7. Crystal data and structure refinement for (+)-3j (ic18855). 

Identification code  ic18855 

Empirical formula  C23.50 H23.50 Cl1.50 N3 O7 

Formula weight  513.13 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Orthorhombic 

Space group  P21212 

Unit cell dimensions a = 12.1872(3) Å = 90°. 

 b = 19.6134(4) Å = 90°. 

 c = 10.1516(2) Å  = 90°. 

Volume 2426.56(9) Å3 

Z 4 

Density (calculated) 1.405 Mg/m3 

Absorption coefficient 2.330 mm-1 

F(000) 1068 

Crystal size 0.195 x 0.190 x 0.147 mm3 

Theta range for data collection 4.271 to 74.649°. 

Index ranges -14<=h<=15, -24<=k<=24, -12<=l<=12 

Reflections collected 15293 

Independent reflections 4944 [R(int) = 0.0179] 

Completeness to theta = 67.679° 99.1 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7538 and 0.6161 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4944 / 19 / 343 

Goodness-of-fit on F2 1.048 

Final R indices [I>2sigma(I)] R1 = 0.0494, wR2 = 0.1426 

R indices (all data) R1 = 0.0503, wR2 = 0.1448 

Absolute structure parameter 0.026(6) 

Extinction coefficient n/a 

Largest diff. peak and hole 0.462 and -0.404 e.Å-3 
  

S15



 

 
Thermal ellipsoids draw at the 50% probability level 

 

Figure S8. ORTEP and Stereo plots for X-ray crystal structures of (+)-7a (ic18616). 

CCDC 1867298 contains the supplementary crystallographic data for (+)-7a (ic18616). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S8. Crystal data and structure refinement for (+)-7a (ic18616). 

Identification code  ic18616 

Empirical formula  C20 H19 N3 O5 

Formula weight  381.38 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Orthorhombic 

Space group  P212121 

Unit cell dimensions a = 9.5902(2) Å = 90°. 

 b = 9.6661(2) Å = 90°. 

 c = 20.3410(4) Å  = 90°. 

Volume 1885.61(7) Å3 

Z 4 

Density (calculated) 1.343 Mg/m3 

Absorption coefficient 0.817 mm-1 

F(000) 800 

Crystal size 0.269 x 0.192 x 0.054 mm3 

Theta range for data collection 5.066 to 69.997°. 

Index ranges -9<=h<=11, -11<=k<=11, -24<=l<=24 

Reflections collected 12192 

Independent reflections 3565 [R(int) = 0.0192] 

Completeness to theta = 67.679° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7533 and 0.5362 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3565 / 0 / 254 

Goodness-of-fit on F2 1.039 

Final R indices [I>2sigma(I)] R1 = 0.0334, wR2 = 0.0881 

R indices (all data) R1 = 0.0344, wR2 = 0.0896 

Absolute structure parameter 0.00(4) 

Extinction coefficient n/a 

Largest diff. peak and hole 0.396 and -0.308 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 

Figure S9. ORTEP and Stereo plots for X-ray crystal structures of (±)-8a (ic19258). 

CCDC 1867312 contains the supplementary crystallographic data for (±)-8a (ic19258). These data can be obtained free 
of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk
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Table S9. Crystal data and structure refinement for (±)-8a (ic19258). 

Identification code  ic19258 

Empirical formula  C20 H19 N3 O5 

Formula weight  381.38 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Monoclinic 

Space group  P21/n 

Unit cell dimensions a = 9.2665(3) Å = 90°. 

 b = 10.5833(3) Å = 90.9476(8)°. 

 c = 17.9618(5) Å  = 90°. 

Volume 1761.28(9) Å3 

Z 4 

Density (calculated) 1.438 Mg/m3 

Absorption coefficient 0.874 mm-1 

F(000) 800 

Crystal size 0.181 x 0.163 x 0.150 mm3 

Theta range for data collection 4.850 to 74.997°. 

Index ranges -11<=h<=11, -13<=k<=13, -21<=l<=22 

Reflections collected 12081 

Independent reflections 3614 [R(int) = 0.0183] 

Completeness to theta = 67.679° 99.5 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.6444 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3614 / 0 / 254 

Goodness-of-fit on F2 1.049 

Final R indices [I>2sigma(I)] R1 = 0.0478, wR2 = 0.1411 

R indices (all data) R1 = 0.0497, wR2 = 0.1439 

Extinction coefficient n/a 

Largest diff. peak and hole 0.351 and -0.294 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 

Figure S10. ORTEP and Stereo plots for X-ray crystal structures of (+)-9b (ic18876). 

CCDC 1867299 contains the supplementary crystallographic data for (+)-9b (ic18876). These data can be obtained free 

of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk 
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Table S10. Crystal data and structure refinement for (+)-9b (ic18876). 

Identification code  ic18876 

Empirical formula  C20 H18 Br N3 O5 

Formula weight  460.28 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Orthorhombic 

Space group  P212121 

Unit cell dimensions a = 5.88470(10) Å = 90°. 

 b = 10.0526(2) Å = 90°. 

 c = 31.9302(7) Å  = 90°. 

Volume 1888.88(6) Å3 

Z 4 

Density (calculated) 1.619 Mg/m3 

Absorption coefficient 3.314 mm-1 

F(000) 936 

Crystal size 0.271 x 0.095 x 0.081 mm3 

Theta range for data collection 2.768 to 74.982°. 

Index ranges -7<=h<=6, -12<=k<=12, -39<=l<=39 

Reflections collected 10463 

Independent reflections 3864 [R(int) = 0.0190] 

Completeness to theta = 67.679° 99.5 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.5660 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3864 / 0 / 263 

Goodness-of-fit on F2 1.091 

Final R indices [I>2sigma(I)] R1 = 0.0230, wR2 = 0.0591 

R indices (all data) R1 = 0.0232, wR2 = 0.0592 

Absolute structure parameter 0.030(5) 

Extinction coefficient n/a 

Largest diff. peak and hole 0.414 and -0.293 e.Å-3 
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Thermal ellipsoids draw at the 50% probability level 

 

Figure S11. ORTEP and Stereo plots for X-ray crystal structures of (±)-8b (ic19242). 

CCDC 1867308 contains the supplementary crystallographic data for (±)-8b (ic19242). These data can be obtained free 

of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk 
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Table S11. Crystal data and structure refinement for (±)-8b (ic19242). 

Identification code  ic19242 

Empirical formula  C20 H18 Br N3 O5 

Formula weight  460.28 

Temperature  200(2) K 

Wavelength  1.54178 Å 

Crystal system  Triclinic 

Space group  P-1 

Unit cell dimensions a = 10.6940(2) Å = 104.6578(6)°. 

 b = 10.6945(3) Å = 95.9501(6)°. 

 c = 18.4813(4) Å  = 99.2596(7)°. 

Volume 1995.01(8) Å3 

Z 4 

Density (calculated) 1.532 Mg/m3 

Absorption coefficient 3.138 mm-1 

F(000) 936 

Crystal size 0.178 x 0.139 x 0.107 mm3 

Theta range for data collection 2.500 to 74.969°. 

Index ranges -13<=h<=13, -13<=k<=12, -23<=l<=23 

Reflections collected 15747 

Independent reflections 8181 [R(int) = 0.0132] 

Completeness to theta = 67.679° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.7539 and 0.6381 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 8181 / 43 / 541 

Goodness-of-fit on F2 1.039 

Final R indices [I>2sigma(I)] R1 = 0.0435, wR2 = 0.1150 

R indices (all data) R1 = 0.0462, wR2 = 0.1182 

Extinction coefficient n/a 

Largest diff. peak and hole 1.047 and -0.751 e.Å-3 
 

S23



PDC-03-99 

Sample Name PDC-03-99 Pulse sequence PROTON Temperature 25 Study owner vnmr2 
Date collected 2017-11-14 Selvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

.. 0 .... ... ID .... 0 N 0 \D NN 'IICP 0 'D " .... .... ID III ... 0 .... ... Q) ,... III "" \D \D .. C'I"'I... ... ... ... ... C'l N ('t) ('t) fI"'I fI"'I Vl ('t) ..., C'1II'! .... .... .... .... .... .... .... .... .... .... .... -.;II 'IICP rot rot rot ri 

~dJ ~~l)iU( 

J 1 J~ 
U-l I I I I I I I I 
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'r"f-l, 'T T' .......... o .... 
.. OlD o .... 
0 .... C'l N N 

Data file ihomeivnmr2!vnmrsysidatai5i jiPDCiPDC-03-99iPROTON_'8Jid Plot date 2018-11-21 
Figure S12. 1H NMR (CDCl3, 500 MHz) of 2a
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POC-03-99 

Sample Name POG-03-99 Pulse sequence CARBON Temperature 25 Sludy owner vnmr2 
Dale coliected 2017-11-14 Solvent edel3 Spect<ometer Agilent-NMR-inova500 Operator vnmr2 

CI) .... <'l .... ... <'l CI) 0 CI)<'l '" IIIN CI) N III ... CI) CI) N .... 0 III... ... ... <'l '" III ... ... N '" <'l "!'" o <'l N .... .... ID <'l ... 
III ... <'l <'l N N N .... .... .... ID ...'" '" '" '" ... ... ... ... ... ... ... 

1~~lr ~I~ I I 

J 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 'TTT" I I I I I 1 I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !homeivnmr2!vnmrsySldatai511!PDC!PDC-03-99fCARBON_Ol Plol date 2018-11-21 

Figure S13. 13C NMR (CDCl3, 125 MHz) of 2a
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           Figure S14. DEPT of 2a
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PDC-03-106-12 

Sample Name PDC-03-106-12 Pulse sequence PROTON Temperature 25 Study owner vnmr2 
Date coHected 2017-12-04 Solvent cdcl3 Speclrometer Agilent-NMR-inova500 Operator vnmr2 

\Qr--- r-- ..... 0 0'1 M N CD ~ 0 f"o .. 0 U'l 
f"o 0 0\ ~ 0 0'1 r-- U"I .. M \Q .. &tl qt ("II 
~ M N ('If (\I .-t M M M M Ul r') ('t) M...... 
r-- r-- r-- ,... ,... r-- '" .-t ....t .... ...... .. . ..... .. '" 

I l~l)~~r il) 

'-- ~ 


I I I r r-,----,-- I I U_ I '-T  

10 9 8 7 6 5 4 3 2 1 ppm 

n 1" 1" 
(1\o III 

00 00 00 o 00 o '" (1\ 00 

o ........ 
 '" '" '" 
Data lile !homeivnmr~jv"mrsySidataf511 !PDC!PDC-03·1 06-f2fPROTON_.11 Plot date 2018··11-21 Figure S15. 1H NMR (CDCl3, 500 MHz) of 2b
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POC-03-1 06-12 

Sample Nalne POC-03-106-12 Pulse sequence CARBON Temperature 25 Study owne, vnmr2 
Dale coliected 2017-12-04 Solvent cdcl3 Spect10meter Agilenl-NMR-inova500 Operatol vnmr2 

I"­ ~ M C'rI r"'­ <'I 0 I"­.... II'l '" oo \0 C\I \D <'I '" I"- '" II'l '" .... I"­
10 .... .-f tv') ri M .... .... Q).... '" '" 

<'I fI') 0 0 \D l"- I"- 10 <'I .... ....'" II'l .... M M M N l"- I"- I"- .... .... .... .-I ...c .... '""' '" '" I I IlLJlU( 
Q) 

'" 

j I 
I I I I I I I I I I I I I I I I I I I I f I I I I I I I I f I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I r---T·-'·TTI I I I I I I I I 1---TIl 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeIvnmr2ivnmrsysidataf511lPDCiPDC-03-106-f2iCARBON_02 Plot date 20 ~ 8~ '-t -21 

Figure S16. 13C NMR (CDCl3, 125 MHz) of 2b
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              Figure S17.  DEPT of 2b
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POC-Q3-114 

Sample Name 
Date collected 

POC-Q3-114 
2017-12-19 

Pulse sequence 
Solvent cdcl3 

PROTON Temperature 
Spectrometer 

25 
Agilent-NMR-inovaSOO 

Study owner vnmr2 
Operator vnmr2 

P\ en t.Q M 0 N co 
... M ('oJ ... \Q ~ M 
U"I &0 VI ... N N <"'II....... 
r-­ I"'­ r-- I"'­ .... ..... ..... 

co 
..... 
M 

,. 
... 

~ 0 
\D U") 
(I') ('f').. 
... .. 

IS) 
C"'l 
('f). 
<1;11 

III NCO... N ... 
III U') ('t) M f"l N 
It) M (I') M (I") C"l. .... . 
.-t ..... ..... ..... .-t .-t 

~srr ~y( ~I 


IUlJu 
I I r I r----.----J I r-r I - j- 'I I ,----,-- r- , I r-- j--T--'--- ] 

10 9 8 7 6 5 4 3 2 1 ppm 

n ~ l' l' 
.... M ID o 10 
Q)Q) '" o .... 
.... 0 .... N M 

Data lile JhomeJvnmr2ivnmrsySidatal511iPDCiPDC-03-114iPROTON_03 Plot date 2018-11-21 
Figure S18. 1H NMR (CDCl3, 500 MHz) of 2c
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POC-03-114 

Sample Name POC-03-114 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date collected 2017-12-19 Solvent cdcl3 

..............•.•.••.........._.... 
Spectrometer Agilent-NMR-inova500 Operator vnmr2 

o 
CD .... CD '"... .... 

en CD 

.... ... .... 
CD 0 en 
CD CD .... 

III 0 
N 0 
o N 

10 
CD ... 0 

PI 
N 

10 .... 
en 

en... ... N 
PI 
N 

en N N .... .... .... 00 .... .... .... ..; PI ... 
III N N .... .... .... 10 ....PI '" '" PI PI.... .... .... .... .... .... .... .... I I

lltV 
~l~ 

I I 
I I I IITT, Tl I rTT 1 1 I I 1 I I 1 1 1 1 lIT 1 -I TTTrTT'--'-IT 11 I 1 11 '-T[I TTT I 11 1 1 1· r I I I I 1 I I I I I I I 1 I I I I I I l~rrTT I I I I I I I I 1 I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnrnr2!vnmrsySidatai511IPDCiPDC-03-114iCARBON_02 Plot date 2018-11-21 

Figure S19. 13C NMR (CDCl3, 125 MHz) of 2c
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               Figure S20. DEPT of 2c
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PDC-03-121 

Sample Name PDC-03-121 Pulse sequence PROTON Temperature 25 Study owner vnmr2 
Dale coHected 2018-01-09 Solvent cdcl3 SpecllOmeter Agilent-NMR-inova500 Ope,ato, vnmr2 

~ 0 ~ 0 ~ ~ ~ ~ ~ 0 ~ co ~ 0lI:l' 0 It) .-t N 0"1 It) rI 
~ M N N ,.... MOO 0 ~ " m m co r-- It) '-=I' Mit)... M 
~ ... ... ~ .... • • ... • N MOO M M M M It) M M M............. . .. .  
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .. ... ... .... """ M ,.... M 

~ II ~~I) 

________-'-------',.Jv LV l .Ill JUL l 
1 1 1 r-,-,-' [-----'- - I 1 [-1 I - -I ,- I I--1n~ -T--~1--,-----, r-----,---T-~' 

10 9 8 7 6 5 4 3 2 1 ppm 

~'-.!, l' l' l' 
""N M o 

o .... '" ""'" '" 
0 .... .... N M 

Data file ihomeivnmr2fvnmrsySidatai511fPDCfPDC-03-121iPfiOTON_.os 1'101 date 2018-11-21 Figure S21. 1H NMR (CDCl3, 500 MHz) of 2d
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http:ihomeivnmr2fvnmrsySidatai511fPDCfPDC-03-121iPfiOTON_.os


POC-03-121 

Sample Name POC-03-121 Pulse sequence CARBON T ernperature 25 Study owner vnmr2 
Date coiiecled 2018-01-09 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operatol vnmr2 

0 III I"- ID ID 0 CD .... ID 0 M 0 .... I"- M CD ... 0 M CD I"- I"- ID .... '" 0 <1'1 M M M CD ... ... '" .... <1'1 M"': <1'1 
ID M <1'1 III III ...: ..; I"- • M '" ...I"- IDID ID M '" M I"- ID ....III '" M .... .... .... .... .... .... .... .... .... '" .... .... 

I 
'" illl lJ) l) I I 

II jI.. 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I f I I I I I I 1220 200 180 I I I 'I " I I ' , , , I' ,r I"" I I-rr-, I ' I 11 I I I , I I I ITll 

160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnrnr2ivnmrsySidatai511iPDCiPDC-03-121iGARBON_02 Plot date 2018-11-21 

Figure S22. 13C NMR (CDCl3, 125 MHz) of 2d
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            Figure S23. DEPT of 2d
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CLW-011 

Sample Name CLW-011 Pulse sequence PROTON Temperature 25 Study owne' vnmr2 
Dale collected 2018-06-29 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

.... 

... 
.. .... .... 

~ It) 'III' """ r-- \D 0 
Q) r-- r-­ I"'" It) It) "'" 
.., It) It) It) It) It) N ....... 

<J\ It) 0 
f""I 0 <J\ 
'III:P • ('I"). .. 

\Q 
r-­
('11. 

... M '" ... ... . 
M M M 

CD CD I"" r-- r-- r-- l"'" r-- ,... "'" ... ... ... ..0 ..0 ..0 

lr 
~I~iU(PI 

. I I I--T 

10 9 8 7 6 5 4 3 2 1 ppm 

l' \"-, 1" 'r 
..oM o ...•CD CD'" o '" 

..0 ..00 .... .... 

Data file fhomelvnmr2!vnmrsySfda!aJ51 !fClWiCLW-Ot 1iPROTON_08 Plol date 201

1 

Figure S24. 1H NMR (CDCl3, 500 MHz) of compound 2e
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CLW-011 

Sample Name CLW-011 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date coilected 2018-06-30 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

t- PI t- <'I PI 
o PI III <'I o .... '" '" '" '" t- '" 

III ." <'I ." PI <>I '" '" '" ." '" '" '" '" ..; <>I III 0 0 ." t- '" M ... 
III ." ." PI PI .... <'I t- t- .... '" .... .... .... .... .... .... .... '" 

I l u I I Iill 

I J 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I I I I I I I II,-T-T-T-l 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhomeivnmr2ivnmrsySfdataf511fCLWfClW-Ol1/CARBON_03 Plot date 2018-11-21 

Figure S25. 13C NMR (CDCl3, 125 MHz) of compound 2e
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       Figure S26. DEPT of compound 2e
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CLW-1-32-Z 

Sample Name 
Date collected 
................_......_.._...._. 

........................................................_.... 

CLW-1-32-Z Pulse sequence PROTON 
2018-03-07 Solvent cdcl3 

.................................._.... 

Temperature 
Spectrometer 

25 
Agilent-NMR-inova500 

Study Owner vnmr2 
Operator vnmr2 

I"-
l"-... M 

N 
"! 

l"-
0 
M 

I"-.... 
~ 

0 
0 

~ 
'" III 
"! 

M... 
M 

0'1 
N 
M 

III .... 
M 

M 
\D 
\D 

l"-... 
\D 

N 
M 
\D 

I"-.... 
\D 

0\ an 0 10 0 • 
('II N rI ..-t 0 CX)
M M M N N ..... . . . . . 

r-- r-- r-- r-- r-- 'IIIif ~ .. .. N N N N ..... .... .-I '""' rI ...-I 

~~~~r liU(  

10 9 8 

j l' l' 
III NN 
'" 0'10'1 

o ........ 

7 6 5 

r-l-----'-----O 

4 

'T 
0 

C! 
N 

3 

'T 
0'1 
0 

N 

1 

2 

1'1' 
"'\D0'1'" 
NN 

1 ppm 

Data file fhomoivnmr2ivnmrsySidatai511fCLWiCLW-1-32-ZiPROTON_03 Plot date 2018-11--21 Figure S27.1H NMR (CDCl3, 500 MHz) of compound 2f
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CLW-1-32-Z 

Sample Name CLW-1-32-Z 
Date coliected 2018-03-07 

........_._..__... _._ .... 

Pulse sequence 
Solvent cdcl3 
. ............... _.__ .... 

CARBON Temperature 25 
Spectromoter Agilent-NMR-inova500 

Study owner vnmr2 
Operatol vnmr2 

... .... 
It) 

.... .... 
It) 

.... 
Q) 
It) 

10 
<'I 
0 

... 
It) .... 

10 

" 0 
'" 10... 

... 
Q)... 0... 

N 

... 
" '" 

<'I 
It) 
0 " '" '" 

N .... .... " It) .... ... 0 10 10 ... Q) ..... ... 
It) ... ... ... ... <'I <'I 10 <'I .... .... '" '" '" '" " " .... .... .... .... .... .... .... " " " I I lJI llJrI I T 

1 
" I' 'I" , , , , I ' , " " , " '" , , , I ' " r-TTTTTT-'" [ , , " '" [rTTTTl r]'-l-.--rl '1 rT" [,-""TTT'l 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomelvnmr2!vnmrsySfdatai511iCLWfCLW-1-32-ZJCARBON_01 PIOl date 2018-11··21 

Figure S28. 13C NMR (CDCl3, 125 MHz) of compound 2f
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CLW-1-32-Z 

Sample Name CLW-1-32-Z Pulse sequence DEPT Temperature 25 Study owne' vnmr2 
Date coliected 2018-03-07 Solvent cdcl3 Spectrometer Agilenl-NMR-inovaSOO Operator vnmr2 

I II ,- II 

I II II 

I I I II 
f'~ I I I 1~~1 I I I I 11 ~I I I ITT-l I I ITTl I I I I [Tl I I I J I I I I I I I I I I I J I I I I r-'-"Tl'f" J ITTT J J [~T 1 I I I 1 I I I I I 1 J I I I IT ~I~ I J I "-1- 1 I I 'rl I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Dala file ihomeivnmr2!vnmrsysidata/511!CLWfCLW-1-32-ZiDEPT_01 Plot date 20 i 8--03-07              
              Figure S29. DEPT of compound 2f
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 Figure S30. 1H NMR (CDCl3, 500 MHz) of 3a
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PDC-03-107 

Sample Name PDC-D3-107 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dale coilected 2017-11-29 Solvent cdcl3 SpecllOmeler Agilent-NMR-inovaSOO Operator vnmr2 

.... I"- ~ ~ m ~ ~ m M ~ ~ CD .... ~ 0 ID I"- .... ... N .... III en 
N III ~ ~ ~ ~ ~ ~ " m N ... III CD .... I"- ID ... .... I"- en 0 
0 ... M ~ 0 ~ M ~ M m M ID ~ N en ID I"- 0 CD '" 0 .... ..... ........  '" 
CD on a N 0 ~ ~ m m ~ M 0 .... I"- I"- .... .... CD ... en ..;

'" IIII"- ~ M M N N N N N N .... 0 I"- I"- ... .... ....ID '" III.... .... .... .... '" " M M M " M " " M L I I ILJ ~ I ( ~~J~/~ 
I 

j .."L 

I I I T I I T T T r I I I I I I I II I I I 
220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !l1omefvnmr2!vnmrsys!data/511!PDC!PDC·OS·l07!CARBON_03 Plot date 2018·t 1-21 

Figure S31. 13C NMR (CDCl3, 125 MHz) of 3a
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PDC-()3..107 

Sample Name PDC-D3-107 Pulse sequence DEPT T emperatllre 25 Study owner vnmr2 
Date collected 2017-11-30 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

..........•••_._._..__ ....-


Illl l J l J 
I I [ 

I l l I I 

II J I II It I 

I J I I I I, • ...J/ 
I r I I-I I I I I I I I I I I I I I I I ITT rm[ I I I I I I 1-1-1 1-) rrrTfl1 I I I I I I I I IT I I I I I 'T,rl I I I I I I I I I I IT I I I rrrTrl I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !homelvnrnr2ivnmrsYS!data!511!PDC!PDC-03-1 Of!DEPT_01 Plot date 2017-12-01 

             Figure S32.  DEPT of 3a
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PDC-03-107 

Sample Name PDC-03-107 Pulse sequence gHMQC Temperature 25 Study owner vnmr2 
Dale collected 2017-11-30 Solvent cdcl3 Spechomeler Agilent-NMR-inova500 Operator vnmr2 

--j ­
l---Ei 

8:.... 
N 2­fzI .,... 

~ 
3­

o4­
it 

• " 5­

6­

co 

7-
co 
It • 

8-, 
~,'1-'1'1-"'1-'1'-'1'-""1'1'"'-""1'-lrT'~lrTl-'rT'''T'-I''I''T'-'''I-'''I-I''''1"'-'"-'''1''''1"1T'-lrT'''''lrTl'lrT'lrT''I-'I-r'''-'I~ 

130 120 110 100 90 80 70 60 50 40 30 20 

F1 (ppm) 

Data file !homeivnrnr2ivnmrsySidatal511 fPOC!POC-03-1 07!gHMQC_01 Plot date 2017-12-01 

10 

 
Figure S33. HMQC of 3a
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POG-03-107 

Sample Name POG-03-107 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale collected 2017-11-30 SOlvont cdcl3 Spectrometer Agilent-NMR-;novaSOO Operator vnmr2 

..,..... - - ,.. 
1­~ .­~ ", 

N 
fzI 2- .. .. 

3 

• 
4 • 

, 
.. " 
ill .... 

5 

.JIII 

6 

7 • #.• .. -
-I I I I I I I 

7 6 5 4 3 2 1 

F1 (ppm) 

Data file ihomoivnmr2!vnmrsySidata!5i liPDCiPDC-03··' 07fgCOSY _01 Plol date 2017-12-01                  

Figure S34. COSY of 3a 
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PDC-03-107 

Sample Name PDC-03-107 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date collected 2017-11-30 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

Data file ihomeivnrnr2ivnmrsySidatai511if'DCfPDC-03-107fNOESY_01 Plet date 20 17-12..01 

   Figure S35. NOESY of 3a
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 Figure S36. 1H NMR (CDCl3, 500 MHz) of 4a
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PDc-03-14Cminor 

Sample Name PDc-03-141_mlnor Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date collected 2018-03-12 Solvent cdcl3 Spectrometer

----_. 
Agilent-NMR-inovaSOO Operator vnmr2 

III ... ... ~ 0 ~ ~ ~ ~ m ~ ri .., .., .. 0 .. ... .-4"'.-4 o ... III ri m ~ ~ 0 m ~ 0 n 0 0"'111 .-4 ....., .., '" ... '" '" '" '" '" .., •......... ~ m m ~ • • ~ • 
..,.. .. '" '" ... '" .. '" III 0 '" .-4 
.., .., '" o ~ 0 ~ ~ m m M ~ ... ... ... III ..,'" .. '" '" .., .. '" ... ... ...'" 0 0 ... ... III .. .-4 

.-4 .-4 .-4 .. '" '" '" '" '" '" '" '" .-4 .-4 '" 
ri ri " " " " " " " l) j I I I 

I LJ VI ~~~J) I I 

""'" 
I I I I I I I I I I I TTl T I ' , , , I ' , I "ITT"-'r' 1 'TTTTTTfTl , 1-1 11 , 1 I ' , , r I I I' 'T , I I I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file /homeivnmr2ivnmrsysidatal511iPDC/PDC-03-141_minoriCARBON_02 Plot date 2018-11-21 

Figure S37. 13C NMR (CDCl3, 125 MHz) of 4a
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POC-03-141_mlnor 

Sample Name POC-03-141_minor Pulse sequence OEPT Temperature 25 Study owner vnmr2 
Dale collected 2018-03-13 Solvent cdcl3 Specl;ometer Agilent-NMR-inovaSOO Operator vnmr2 

III I I I L 1 
II I 

II I I I I 

III I I I II I I I 

I I I II I J J 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I "I"" I I "I' I , , I' 'I"" I' "I' "I' "I" 'I "I"" I ' , , '1 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnrnr2!vnmrsySidataJ511 iPDCiPDC-03-141_minoriOEPT _0 t Plot date 20 t8-03-14 

      Figure S38. DEPT of 4a
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PDC-03-141_minor 

Sample Nan1e PDC-03-141_minor Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Dale coliected 2018-03-13 Solvent cdcl3 Specl<omeler Agilenl-NMR-inova500 Operator vnmr2 

......................................_-.....  

o 

2_5­e o 

~ 3.0­
N rz. 

3.5--:: 
o 
a 

4.0--:: () 


4_5--:: 


o5.0--:: o 

5.5--:: 

6.0--:: 

6.5--:: 
­

... 
V7 .o~ 

7.5 
I I I i i i I i i i i i II I I I I T T I I T 

130 120 110 100 90 80 70 60 50 40 

F1 (ppm) 

Data file ihomeivnmr2ivnmrsysidataf511 iPDCiPDC-03-141._minorigHSQC _01 Plot date 20 t8-03-14 

  Figure S39. HSQC of 4a
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POC-03-141_minor 

Sample Name POC-03-141_minor Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale collected 2018-03-13 Solvent cdcl3 Spec!!omoter Agilent-NMR-inova500 Operator vnmr2 

• ..,. /
~ 11 
('II " rz. 21 •.. ... ~ - .,• ..-

3~ 

• iii"-. • 
••4---i II• 

. ., 5 II!.P • 
6 

.. II 

7---1 .~ • 
• ­

I I I I I I I 
7 6 5 4 3 2 1 

Fl (ppm) 

Data file ihomefvnrnr2ivnmrsysJdata/511 ;PDCiPDC-03-141_minorigCOSY_01 Plot date 20 t8-03-14 

Figure S40. COSY of 4a
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POC-03-141_minor 

Sample Name POC-03-141_mlnor Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Dale coiiected 2018-03-13 Solvent cdcl3 Speclrometer Agilent-NMR-inova500 Operator vnmr2 

t> 

,~ 
CJ

i
0. 11 

~ N ­
~ 2-, • ~ 

6 

'1 • 6 


4--j 6 ­
eo 0 

5- o .. 
6­

j 
0 

7--j d1 
C> 

~ 

I I I I I I I 
7 6 5 4 3 2 1 

Fl (ppm) 

Data file !homelvnmr2fvnmrsySidata!511iPDC!PDC-03-141_minor/NOESY_01 Plot date 2018-03-14 
      Figure S41. NOESY of 4a
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Figure S42. 1H NMR (CDCl3, 500 MHz) of 3b
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POC-03-108-major 

Sample Nai11e POC-Q3-108-major Pulse sequence CARBON T emperalure 25 Study ownef vnmr2 
Dale coiiecled 2017·12-07 Solvent cdcl3 Specllometer Agilent·NMR·inova500 Operator vnmr2 

IDCD N .... ID N .. .... CD 0 .... .... .... .. o '" .... .... .... .... .... CD 
CD M .... .... .... (X) M0 N M CD .... t") ..... ('If \0 Q) \D ID '" .... '" 

It) .. (X) U'l cYl 0\ Q) 0 ID .... ID '" .... .... CD M .... '" 0"! M '" ..... "': N '" 
M '" "! 

It) .... .... ID ..; M 0 CD .. ....(X) 0 0\ 0\ Q) III M 0 M M
CD '" It).... ID .. M N '" N N N N N N .... 0 .... .... ID ID .. '" M N .... .... .... .... .... .... .... .... .... .... .... .... .... .... ....LJ l l J I I I I~ 

I I ~~V~/ I I 

.1. .1 ..... .11 • 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Dala file ihome!vnmr2ivnmrsySfda!al511 iPDCiPDC-03-1 08-maJor/CARBON_01 Plot date 2018-11-28 

Figure S43. 13C NMR (CDCl3, 125 MHz) of 3b
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PDC-03-108-major 

Sample Name PDC-03-108-major Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale collected 2017-12-08 Solvent cdcl3 Speclr omater Agilenl-NMR-inovaSOO Operator vnmr2 

n~ ,I J 1 • I I 
I 

II I I I 

IIII I I I J I I I IJ 

I j II I I 
I I I I " " I " " " I" I I "I"" I" I I I " '" I '" I " " I" I I I "I" I I " " I " "-"l~rl 1 1 J " 1 I I" 1 I rTTTTl 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnrnr2ivnmrsySidatai511iPDCiPDC-03-1 08-rnajoriDEPT _01 Plot date 2017 -12-08 

         Figure S44. DEPT of 3b
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PDC-03-108-major 

Sample Name PDC-03-108-major Pulse sequence gHSaC Temperature 25 Study owner vnmr2 
Dale collected 2017-12-08 Sclvem cdcl3 Speclrorneter Agilent-NMR-inovaSOO Operator vnmr2 

J1L J _ :lLLILLL__ L.L .. 

1­

~ ..... 
N 2­
fzI ~l 

3­

o4­
o 

o o 

5­

6­

.... 
7­

8­
T T T T T T T T T T I T T 

130 120 110 100 90 80 70 60 50 40 30 20 

F1 (ppm) 

Data file /horneivnrnr2ivnmrsySidalai511 /PDG/POG-03-1 08-major!gHSOC_01 Plot date 2017 -12-08 
      Figure S45.  HSQC of 3b
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PDC-03-108-major 

Sample Name PDC-03-108-major Pu Ise sequence gCOSY Temperature 25 Study owner vnmr2 
Dale cO!iceled 2017-12-08 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

, ,. 
1­

•I 
•~ 

N rz. 2-, 

• .' !iIf 

3 

4 

... 

.. • 
• .. 

D 

.,  
5 

• 
6 

• 
7 • .. •• 

• ­8---i 
I I I I I I I I 
8 7 6 5 4 3 2 1 

F1 (ppm) 

Data file !home!vrmr2!vnmrsySldata/511 !PDC!PDC-03-1 08~HlajorjgCOSY_01 Plet date 2017-12-08 

       Figure S46. COSY of 3b
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PDC-03-108-major 

Sample Name PDC-03-108-major Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date coiiected 2017-12-08 Solvent cdcl3 Speclrometer Agilent-NMR-inovaSOO Operator vnmr2 

...........................__.. _ ........ _............- ....  

1­

1-i .?,/f"
~ 
N 
I"zI 2­ .. -tt- 0 

.C> 

-• 
0 

3­

.. D 

4- Dr
0 .. .. 

• 

pO ... 

5­
'" 

Pa 

6­

~ 
'!" 9 •7-1 0 

d"

/" 
P •8--i 
I I I I I I I I 
8 7 6 5 4 3 2 1 

F1 (ppm) 

Data file !home!vnmr2/vnmrsySldata/511 ;PDC/PDC"03-1 08~major!NOE.SY....O~ Plol date 20 t7 -12-08 
      Figure S47. NOESY of 3b
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Figure S49. 13C NMR (CDCl3, 125 MHz) of 4b
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POC-02-109 

Sample Name POC-02-109 
Date coliected ?n1R-n~~~ 

Pulse sequence 
Solvent cdc13 

......................................................................................................................................................... 

OEPT Temperature 
Specl<ometer 

25 
Agilent-NMR-inova500 

Study owner vnmr2 
Operato, vnmr2 

I. I I .l j J 
-n-

l I 
r 

j [ J I 

I J II II JI I. I. 

.I J J 
220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnmr2ivnmrsySidataf511 iPDCiPDC-02·1 09iDEPT _01 Plot date 20 18-03-27 

      Figure S50. DEPT of 4b
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POC-02-109 

Sample Name POC-02-109 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Dale cOiiected 2018-03-25 Solvent cdcl3 Spectrometer Agilenl-NMR-lnova5DD Operator vnmr2 

..._J1..lL~lJ~.~_~LL~1.J~ 

a­
8: ...... 

1­

C'II 
~ 2---i 

3­

4­

5­

6­

7­ • 

8­
T T T T T T T T T T T T T T 

140 130 120 110 100 90 80 70 60 50 40 30 20 10 

F1 (ppm) 

Data file Ihorneivnmr2ivnmrsys!data/511 ;PDC/PDC-02-1 09/gHSQC_Ol Plot date 201 S-03-27 

        Figure S51. HSQC of 4b
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PDC-03-109 

Sample Nal11e PDC-03-109 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dalo canceled 2018-03-20 Solvent cdcl3 Spoctfomoter Agilent-NMR-inovaSOO Operator vnmr2 

•  

o;a &II ,...... s 
8: 11 .:, ." 

...... •N 
I'zI 21 ..;. 

•.. .#1 
l1li 

31 
 .... II  
'...4-1 II  

5- .. ., !Or• 

6­

~ ­ •7-1 II  II• 
• 

• 
• -

I I I T I I T  
7 6 5 4 3 2 1  

Fl (ppm) 

Data file !~,om0!vnmr2ivnmrsysidata!511iPDCiPDC·03-109igCOSY_01 Plot dale 2018-03-21 
             Figure S52. COSY 4b
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POC-03-109 

Sample Name POc-D3-1 09 Pulse sequence NOESY Ternperature 25 Study owner vnmr2 
Dale collected 2018-03-20 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

Data file ihomeivnmr2fvnmrsysfdalaf511iPDCfPDC-03-109iNOESY_0 I Plet date 2018-03-21 
     Figure S53. NOESY of 4b
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 Figure S54. 1H NMR (CDCl3, 500 MHz) of 3c
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PDC-03-113-12 

Sample Name PDC-03-113-12 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date collected 2017-12-14 Solvent cdcl3 SpectfOmeter Agilent-NMR-inova500 Operator vnmr2 

N .. .,., ('tl 0 '"'" 0\ It) ('I") ~ PI 0 .. 0 .. N o .... co ID N co PI ID 
r- I' • M '"'" ,.... CJ\ 0\ ,.... .... co PI r- ID co .. N co NPI '" III III II') ('II en (") C\I Q) • 0\ co .. N ID ID III o .. co .... 0 '" '" '" ........ ~ '" r-

ID III ('I') Q) 0\ 0\ 0\ CX) I/) N co PI r- r- ID III PI 0 co ID ..; PI 
r- ID .. PI N N N N N N 0 0 r- r- ID ID III .. .. '" PI N N .... .... .... .,... rot rt .... .,... .... .... .... .... .... I I I 

l~~JJ) 
I LJ ~ L l I I I 

J I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhomeivnrnr;:ljvnmrsysidatai511iPDCfPDC-03-113-f2fCARBON_Ol Plot date 2018-11-21 

Figure S55. 13C NMR (CDCl3, 125 MHz) of 3c
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PDc-cJ3.113-f2 

Sample Name PDc-cJ3.113-f2 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Date collected 2017-12-15 Solvent cdcl3 SpectlOmeter Agllent-NMR-Inova500 Opelator vnmr2 

II 	 I I L .I L l 

r I I . 

1.1 1 	 1 I 

.11 1 	 [I II 11 I 1 J 

J. J J J J. 1 	 1. 
I I I I I I I I I I I, I I rTTI I IT, -I 	 I I I I I ITT I T I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnmr2ivnmrsySidata/511!ADiPDC-03-113-f2!DEPT_Ol 	 Plot date 2017-12-15 
      Figure S56. DEPT of 3c
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POC-03-113-f2 

Sample Name POC-03-113-f2 Pulse sequence gHSaC Temperature 25 Study owner vnmr2 
Date collected 2017-12-15 Solvent cdcl3 Spectfomeler Agilent-NMR-inova500 Operator vnmr2 

1...... 
N 
fzI 

1­

2­
0 
0 

3 

4 
0 

0 

0 

5­
0 • 

6­

7­
--

~ ~,,-,,,-ol"-""'-'I,,-.,.-r,'1-0,'-rT"I-",,-., "-'1 ,,-o,-,rTl,,-''-T''1 -.",-0, "'lrT,'-TO'-'I"-",,-0, '1-0'T"'-"I-.,-",-ol",'rT"'-'I,'-T' 

130 120 110 100 90 80 70 60 50 40 30 20 10 

F1 (ppm) 

Data file !homelvnrnr:?JYnmrSYS!dataJ511!AD!PDC-03-113-t2fgHSQC _01 Plet date 2017-12-15 
       Figure S57. HSQC of 3c
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PDC-03-113-f2 

Sample Name PDC-03-113-f2 Pulse sequence gCOSY T ernperature 25 Study owner vnmr2 
Dale collected 2017-12-15 Solvent edel3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

...... , , 
a I­s:...... .,'"~ ... 


N 
I'zI .21 

To ~ 

3J ~. 

4-1 .. • 
.... 

5 
• • 


•  
6 

,. 
7-1 - • 

• ac • 

8-j 
I I I I I I I I 
8 7 6 5 4 3 2 1 

Fl (ppm) 

Data file ;homefvnmr2!vnmrsysidataf511!AD!PDC·03·113·t2!gCOSY _01 Plot date 2017-12··15        Figure S58. COSY of 3c
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PDC-03-113-f2 

Sample Name PDC-03-113-f2 Pulse sequence NOESY Temperature 25 Study Owner vnmr2 
Date coliected 2017-12-15 Solvent cdcl3 SpectlOmeler Agilenl-NMR-inovaSOO Operator vnmr2 

....... 


8:...... 
N 
fzI 

/a J ~-

3-1 ;,-J.: 
... 0 

0 •4-1 
6 0-

0 O· .- ... 
5 

b 

6 

.1;0 
7-1 $ 

~8-1 
I I I I I I I I I I I I I I I II I I I I I I I I 

8 7 6 5 4 3 2 1 

Fl (ppm) 

Data file /homeivnrnr2/vnmrsysi(Jatai511iADiPDC-03-113-t2fNOESY_.Ol Plot date 2017-12-15 

              Figure S59. NOESY of 3c
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Figure S60. 1H NMR (CDCl3, 500 MHz) of 4c

S72



I\
) o o I-
' 

CO
 

o I-
' 

0
\ 

0 I-
' 

01:
0 

0 I-
' 

 
I\

) 
 

0 I-
' 

0 0 

1
7

7
.1

7
0

 

1
6

4
.0

0
2

 

;:
=

1
4

3
.5

5
8

 

;;
;1

3
8

.1
2

3
 

1
3

0
.3

5
7

JU
"'"

 
~
1
2
9
.
6
5
1
 

--
"
C

1
2

9
.2

0
0

 
1

2
8

.9
4

7
 

~
1
2
3
.
4
6
6
 

1
2

2
.8

9
0

 

--
1

0
8

.1
9

7
 

1
0

4
.5

6
2

 

O
(f

) 
"tJ

 
~
 

ti' 
0 

o 
3 

0
>

2
. 

Q
."

 
G

')
Z

 
~ 

~
~
 

:jJ
0

..
 

(!)
 

li:
 

Z 
~
"
t
J
 

II
_

0
 

~
~
 

,(
,'

I' en
, li:
 

z II
 

(f
)"

U
Q

.C
 

<::
 

ii
i 

?
~ ., 

n
'"

 
a
.
~

!l
 ~:

; 
"
,
0 <1

) 0 ?D
 

O
l 

0 Z 

I\
) o 

~
6
3
.
1
3
3
 

~
6

2
.1

7
2

 

'-
5

8
.0

9
1

 

4
4

.3
1

3
 

3
7

.7
8

2
 

2
9

.9
2

3
 

2
6

.1
5

7
 

2
1

.1
6

9
 

-
-
1

3
.1

4
2

 

1
.2

3
6

 
.:..

. 

Figure S61. 13C NMR (CDCl3, 125 MHz) of 4c
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PDC-03-158-MNR 

Sample Name PDC-03-158-MNR Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Date co!iected 2018-05-16 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO 

.... ---- ..........._..._.... 
Operator vnmr2 

..................................................._-_...-

Illi I I 1 .I. I j 

I T I 

Il j I I 

.~ II J I .11 1 .l J J J .1 

I. 
t I I I I I I I I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhome/vnrnr2!vnmrsySfda!a/511 iPDCfPDC-03-158·MNR/DEPT_ 01 Plot date 20 t8-05-24 

          Figure S62. DEPT of 4c
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PDC-03-118-MNR 

Sample Nan"" PDC-03-118-MNR Pulse sequence gHSOC Temperature 25 Study owner vnmr2 
Dalu cGilede(J 2018-05-03 Solvent cdcl3 Sp(.}Glromoter Agilenl-NMR-inovaSOO Operator vnmr2 

~ •-l 
---' ~ 30­....... 


S 
8:-- 40­
.-I  
fq  

50--:: 


60--:: 


70­

~ c­'" 
80--:: 


90--:: 


100--:: 

-----: 

~ ~ 110--:: 
~ 

= 
120­

00 
~ 130~ 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  
7_5 7_0 6_5 6_0 5_5 5_0 4_5 4.0 3.5 3.0 

F2 (ppm) 

Data file ihorno!vnmr2.ivnmrsyS!dalai511!PDC!PDC-03-11S-MNR!gHSQC_Ol Plol date 20 18-05-15 

            Figure S63. HSQC of 4c
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PDC-03-158-MNR 

Sample Nan'e PDC-03-158-MNR Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale coilected 2018-05-16 SOlvent cdcl3 Spoctrometer Agilenl-NMR-inovaSOO Operatcr vnmr2 

• 

-..: ..... -­a 1_ ./ 
p.< ./~ 

~ .p 

fzI ,
.-

N 

21 - .-,-
tt:J'3-l .. 

.. •- ..- 4-1 Ella .e • 

5 • --c 1:1 H 

6 

•-= • • 
•7-1 • • 

• -
I I I I I I I 
7 6 5 4 3 2 1 

Fl (ppm) 

Data file !home;vn!Tlr2jvnmrsyS/data!511/PDC/PDC~03-158~~\<iNR:'gGOSY_0"1 Plol date 2018-05-24 

              Figure S64. COSY of 4c
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POG-03-158-MNR 

Sample Name POC-D3-158-MNR Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Dale collected 2018-05-16 Solvent cdcl3 Specl!ometer Agilent-NMR-inovaSOO Operator vnmr2 

....( 

< 
--: 

. ­

- -

-c 

=====E 

= 

Data file ihomeivnmr2!vnmrsyS!oalai511 iPDCiPDC-03-158-MNRiNOESY _01 Plet date 2018-05--24 
          Figure S65. NOESY of 4c
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Figure S66. 1H NMR (CDCl3, 500 MHz) of 3d
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PDc-cJ3.115 
_......._...._....._.._--_._--_._---_........ _........_----_.__._..._--_..._.....__..._...._ .....__.... ..................._..__..._-_..._.__.__.. ..._ ......._-----_._.__.-
Sample Name PDc-cJ3.115 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date collected 2017-12-22 Solvent cdcl3 Spectrometer Agllent-NMR-InovaSOO Operator vnmr2 

I"- 0 10 10 ~ ~ ~ ~ 0 I"-'" ~ 0 ~ ~ '" ~ ~ ~ 0 .... ~ N N 0 ~ ~ G m ~ .... 0 I"- ~ I"- ~ ... ~ CD 0 '" '" 10 M ~ ~ ~ ~ ~ ~ N 0 CD : ~ ... ~ 0 .... ... '" 10. . . . . . . . . '" I"- '" ~ '" 10 .. .,; .,j'" 0 CDr- IO o " ~ " ... CD ~ '" '" ~ 0 r- r- IO 10 ~ ~ ~ ~ '" '" '" .... .... .... .... .... '" 
~ " " " " " " " " " " I I ID~ l l r~~lIY) 

~ 

0 

I 
~ 

~ 

'" 

..,... I .... I ... 
I I I I I I I I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnmr2ivnmrsySidataf511iPDCfPDC-03-115fCARBON_02 Plot date 20 18-11-21 

Figure S67. 13C NMR (CDCl3, 125 MHz) of 3d
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PDc-03-115 

Sample Name PDC-03-115 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Date coliected 2017-12-22 Solvem cdcl3 Spectrometer Agilenl-NMR-inova500 Operator vnmr2 

........................................._.... ..............................._.__......_- .......-._-­

ill J I I J 

II I 

I, Ii l. I ,I 

II I I, i j I I j J 

1 1 

I I I I I I I I I I I I I I I I I I I I I I I I I I I lIfT-r-r-TJli---l-1 I I I I I I I I I I I 1 1-- I I I I I I I I I I I 1--iTr1 r I I I I I I I I I I I I I I I I I I I I I 1 I I I I I I 
J J ~ 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhomeivnmr2ivnmrsysidataf511iPDCfPDC·03-115fDEPT _01 Plot dale 2017-12-22 

           Figure S68. DEPT of 3d
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PDC-03-115 

Sample Nal11e PDC-03-115 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date coliected 2017-12-22 Solvent cdcl3 Spectrometer Agilenl-NMR-inova500 Operator vnmr2 

..... 
6. 
P.. ........ 

N rr. 

1­

2­

~ 
3­

g 

4­
o 

5­
o .. 

6­

7­

8­
1'--,1--""-'-1,,---'''-rTl---rT,,,--., '1-'-' ,,---.,"-1""--""-'-1,-",,---.,'I-r, " "'"'1--",,-.-,"---'1,,-r'--""I"'",,-.-,'1--'-'-"--'-''1"--'-'--'--"'--'1"T,-r'--""I"c-r--" 

130 120 110 100 90 80 70 60 50 40 30 20 10 

F1 (ppm) 

Data file ihorneivnrnr2ivnmrsysfdataiS11iPDCiPDC··03 .. 115igHSQC...01 Plot date 2017-12-22 

     Figure S69. HSQC of 3d
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POC-03-115 

Sample Name POC-03-115 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale collected 2017-12-22 Solvent cdct3 Spectrometer Agilent-NMR-lnovaSOO Operator vnmr2 

........ 	 • a I ­s:...... 
-1 	 • 

N rz. 2-	

•... 

3 

• 
•4 	 .. 

.-	 .. .. 
5 


• 


6 

•- ,7 	 • :.. 

• 
 -8-l 

I I I I I I I I 
8 7 6 5 4 3 2 1 

Fl (ppm) 

Data file ihomeivnmr2ivnmrsysidatai511iPDCiPDC-03-115igCOSY_01 	 Plot date 20 17·12·22 

       Figure S70. COSY of 3d
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PDC-03-115 

Sample Name PDC-03-115 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Dale coHeeted 2017-12-22 Solvent cdcl3 Speclrometer Agilent-NMR-inovaSOO Operator vnmr2 

<> 

i p=
1­

......p.. .---~ 
('II 
fq 2- .P­

• G 

o 
3­

j ... 0 
C1

4-1 P "" • P 

0 (/ 
0 .. 

5-1 
0 

­
q 

~ 
6­ .-y.

:t 
7­

~ o<:r ­

I' T -,. --T--,---,I I I 
8 7 6 5 4 3 2 1 

F1 (ppm) 

Data file ihomeivnmr2ivnmrsysidalai511iPDCfPDC-03-tr5fNOESY_O t Plot date 201 7-12-22 

       Figure S71. NOESY of 3d
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Figure S72. 1H NMR (CDCl3, 500 MHz) of 4d
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PDC-03-1 45-MNR 

Sample Name PDC-03-145-MNR Pulse sequence CARBON Temperature 25 Study owner vnmr2 

Date coHeeted 2018-04-21 SOlvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

... ~ ~ ~ N ~ N ~ N ~ It) .... a ID It) a a It) ID a .... a
'"... ClO o m N ~ ~ 0 ~ m 0 a It) It) : ~ .... ID C'l ClO It) It) ... ... <'I 

... en It) .. <'I <'IID .... ~ ~ ~ ~ . ~ ~ ~ ~ <'I ID .. a . ........ <'I '" "'! '"  
ID C'l ClO ClO C'l..; ... .... .... It) ... .. enClO o N ~ " 0 ~ M M N a '" ID ID It) .. <'I ....... ID ~ M M M M N N N N ... a a .... .... C'l ... ... ... ... ..." " " M M M M M M 

I l} LJ J I I II I ~~%lj l-d) I  

...... ,J., .1. ,d.. ,. .J .h 

I I I I I I T T I TTTl 

L. .. r. J. .,"" ,. ,,& ... ., ••/J••' ~. .~.J 

I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Plot date 2018-11-21Data file ihomeivnmr2!vnmrsysidataJ511iPDCiPDC-03-146-MNRiCARBON_O2 

Figure S73. 13C NMR (CDCl3, 125 MHz) of 4d
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PDC-03-145-MNR 

Sample Name 
Date co!iected 

PDC-03-145-MNR 
2018-04-21 

Puise sequence 
Solvent cdcl3 

DEPT Temperature 
Spoctrometer 

25 
Agilent-NMR-inova500 

Study owner vnmr2 
Opel atm vnmr2 

...............................................................•...•...•........................................................... 

II. II I I I I 
II I 

II ~ I I I 

II ~ I j II I I I 

1 
r,-rT I I I I I I T -,., I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 11 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ITTl 'I I I I I I I I I I I I I I I I I I 1 'I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomelvnmr2ivnmrsySfdatal511 iPDCiPDC-03-145-MNRfDEPT _01 1'101 date 2018-04-23 

       Figure S74. DEPT of 4d

S86



PDC-03-145-MNR 

Sample Name PDC-03-145-MNR Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date coi!eeted 2018-04-22 Solvent cdcl3 Specl!ometer Agilent-NMR-inova500 Operatol vnmr2 

eo 

o2.5­

~ 
....... 


3.0­

N rz. 
3_5-=: 


4.0- o 
o 


4 _ 5-j 


-
5 _ 0-' o • 

5 _ 5-=: 


6_0­

6.5­

7.0-::. 


7_5­

I I I I I I I I I I 
130 120 110 100 90 80 70 60 50 40 

F1 (ppm) 

Data file fhomeivnmr2ivnmrsySidataf511iPDCfPDC-03-145-MNRigHSQC_Ol Plot date 2018-04-23 

          Figure S75. HSQC of 4d
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POC-03-145-MNR 

Sample Name POC-03-145-MNR Pulse sequence gCOSY T emDerature 25 Study owner vnmr2 
Dale col!ected 2018-04-22 SOlvem cdcl3 Spec!wmeter Agilent-NMR-inova500 Operator vnmr2 

..... 
1! 	 ,-;/ 

('II 
~ 2 	 • •• .,-	 .. -

31 
~ 

• 	 • 
..,. •4--i 	 ~ • 

,5 	 • • • 

6 

;./
7--i 	 • ,.,1"-' ~ •  

• ­8l 
I 	 I I I I I I I I 
8 	 7 6 5 4 3 2 1 0 

Fl (ppm) 

Data file Ihomelvnmr2,!vnmrsySidatal511iPDCiPDC-03-145-MNRlgCOSY__01 	 Plot date 2018-04-23 

   Figure S76. COSY of 4d
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PDC-03-145-MNR 

Sample Name PDC-03-145-MNR Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date collected 2018-04-22 Solvent cdcl3 SpecllOrneter Agilenl-NMR-inovaSOO Operator vnmr2 

.-.. 

Do...... 
H. 11 /N 
~ 2-, 

CJ• , 
0 .. 

oC-O:} 
0• 0+ 

05 - ­
6 

c:> 

7---j 
p . 

cP 
c:> 

81 
I I I I I I I I I8 7 6 5 4 3 2 1 0 

Fl (ppm) 

Data file !home!vnmr2ivnmrsysfdata/511/PDC!PDC-03-145-MNRfNOESY _01 Plet date 2018-{)4-23 
 Figure S77. NOESY of 4d
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Figure S78. 1H NMR (CDCl3, 500 MHz) of 3e
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Figure S79. 13C NMR (CDCl3, 125 MHz) of 3e
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PDC-03-118 

Sample Name PDC-03-118 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Date coliected 2017-12-26 Solvent cdcl3 Specllometer Agilenl-NMR-lnovaSOO Operator vnmr2 

I 	II I I .I I J 


I I I  

I II I 	 J I  

III I 	 1 I I J j I I  

J J ..•J. 	 I. ,I,. ,t ..1< . . ./J• 

I I I I I I I I I I I I I I I I I I I I I I I  

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhomelvnmr2ivnmrSYS!dataJ511/PDCfPDC-03-118fDEPT _01 	 Plot date 2017-12-27 

            Figure S80. DEPT of 3e
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PDC-03-118 

Sample Name PDC-03-118 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Dale collected 2017-12-26 Solvent cdcl3 Spec!! omater Agilent-NMR-inova500 Operatm vnmr2 

1­

I..... 
2­N arz. '" 

3 

0 

4 C> 

0 

a -5­

6­

7­

8­
I I I I I I I T T T T T T 

130 120 110 100 90 80 70 60 50 40 30 20 

F1 (ppm) 

Data file fhomeivnmr2.ivnmrsySidatal511 fPDCfPDC·03-118fgHSQC_01 Plot date 2017 -12-27 

10 

         Figure S81. HSQC of 3e
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PDC-03-118 

Sample Name PDC-03-118 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dalo col!ected 2017-12-26 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

...... "1 	 .­
l~6. 1 	 ,. 

~ 
N 	 • 
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Data file !homeivnrnr2!vnmrsySidata!511 i PDCIPDC·03-118!gCOSY_Ol 	 Plol date 2017-12-2"1 

      Figure S82. COSY of 3e
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PDC-03-118 

Sample Name PDC-03-118 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date collected 2017-12-26 Solvent edel3 SpectfOmeter Agilenl-NMR-inovaSOO Operator vnmr2 
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Data file /homeivnmr2!vnmrsysidatal511/PDC!PDC-03-118!NOESY _01 Plot date 201 7-12-27 
  Figure S83. NOESY of 3e
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Figure S84. 1H NMR (CDCl3, 500 MHz) of 4e
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PDc-03-15S-MNR .__..._._-_._......_._..._---- --_.._.......__.._._-_._------_.._---_._-_......._.......-._---_.__....._.._--_._.__. ....._._......._._.._._.__..-_...  

Sample Name POc-cl3-15S-MNR Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date collected 2018-05-09 Solvent cdcl3 Spectrometer Agllent-NMR-lnova500 Operator vnmr2_._-_..._-_.._._._.._.. ----_..._----_.__.._-_..__._-- .---....:-. ...._-_.._-_.__._-_.__...__.._.._..._......_---_.._..._---..._--_._._­

... ell II) tf)CDOI'Q)II)r-- \g .... .. 0 IGr- IllIllN ... r- CD CD 
III r- tf) 0 ..... fI'ICD r--U"I"" ('II \0 CD ... r""rf ao"'", 0\ C'I'1 ... N 

N f")\DO CD NCD r- .... "'CD"''OtD,... ........ .. eft'" N ('II
.. .. .. .. .. .. .... .. .. .... ...... .... .. 
IG ... till N .... G\G\C")NN CD ... r- r- "' .... ,., .... Q) ... r-- \0 ... r- IG .. tf)CI')NNNNN 00 ...... ... .... 'I""t" ........ 1""1 .... .... .... .... 
 LJ r ~rl ." ·If \1 I 

I I J.J 

I'" "I" "1""1' 'I" "I" "I" "I" 'I' 'I' 'I' 'I' ""I 
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Data file lhomeivnmr2ivnmrsySidatafSl1iPDCiPDC-03-155-MNRiCARBON_02 Plot date 2018-11-21 

Figure S85. 13C NMR (CDCl3, 125 MHz) of 4e
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PDC-03-155-MNR 

Sample Name PDC-03-155-MNR Pulse Sequcilce DEPT Temperature 25 Study owner vnmr2 
Dale coJiected 2018-05-10 Solvent cdcl3 Spocl'orneter Agilenl-NMR-inova500 OpcratO!' vnmr2 

............................ 

II Jl J 1 I I 
I I I 

I II I I I 

II II I I II L I J I 

1 J I J J J .1 j J 1 I 
,,·'-"1'" 'I' "I' "'I' "'I" T'I" 'I' "'1""1""1"" 1""1'" 'I" 'I' "I' "'I"" I'" '1-' fTTTT"'1 rTTT i,TTTl 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !horne!vnmr2!vnmrsyS!data/511 iPDC!PDC-03-15!O-MNR!OEPT _ 01 Plol date 2018-05-15 

                   Figure S86. DEPT of 4e
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PDC-03-1S5-MNR 

Sample Name PDC-03-1SS-MNR Pulse sequence gHSQC Temp~;rature 25 Study owne; vnmr2 
Dale co!iocte<i 2018-05-10 SOlvont cdcl3 SpecirOrnoi()r Agilenl-NMR-inovaSOO Operator vnmr2 

.JlJ.. til." . J ..,..i,111'1 
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~ --" .. 
~ 3_0­
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3_5­
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a
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7 _O-=­
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F1 (ppm) 

Data file ihomeivnrnr2ivnmrsySfdatai511iF'DCiPDC-03-15ti-iviNRigHSQC_01 Plot date 2018-05-15 

               Figure S87. HSQC of 4e
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PDC-03-155-MNR 

Sample Nwn8 PDC-03-155-MNR Pulse sequenCf) gCOSY Temperature 25 Study owner vnmr2 
Date GOiieCLBd 2018-05-10 Solvent cdcl3 Spec!: Qmeter Agilent-NMR-inova500 Operator vnmr2 

Data file ihomeivnmr2!vnmrsysidatai511 iPDCiPDC-03-155-MNRigCOSY_01 Plot date 2018-05--15 

              Figure S88. COSY of 4e
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POC-03-155-MNR 

Sample Nan'e POC-03-155-MNR Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Dale collectH(! 2018-05-10 SGtvont cdcl3 Spectrorm)ter Agilenl-NMR-inova500 Operatol vnmr2 

........... _........................... . ............................................. _... .  

Data file ihomcivnmr2ivnmrsysidafa/511iPDCiPDC-03--155-MNRiNOESY ~Gl Plot date 20 t8-05--15 
                Figure S89. NOESY of 4e
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Figure S90. 1H NMR (CDCl3, 500 MHz) of 3f
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Figure S91. 13C NMR (CDCl3, 125 MHz) of 3f
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PDC-03-124 

Sample Name PDc-03-124 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale collected 2018-01-06 Solvent cdcl3 Spectrometer Agllent-NMR-inovaSOO Operator vnmr2 

II II I I I I I  
T T~ 

II II I I I I  

II II I I II I I I I I  

II  
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I ,~ 11 ~T-"T'I I I I TTTI I  

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihome/vnmr2ivnmrsySidataf511 IPDC!PDC··03-124!DEPT _01 Plct date 2018-01-1 0 

                     Figure S92. DEPT of 3f
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PDC-03-124 

Sample Name PDC-03-124 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date coliected 2018-01-116 Solvent cdcl3 Specl! ometer Agilent-NMR-inova500 Operator vnmr2 

1­
...... 
6. 
~ 

2­
N l 0rz. 

] 0 

0 

0 

C) 0 

5­

6­

7- - -
8~ 

T T T T T T T T T T T T T 
140 130 120 110 100 90 80 70 60 50 40 30 20 10 

F1 (ppm) 

Data file Ihomeivnmr2fvnmrsySidataf511 iPDC/PDC-03-124/gHSQC_01 Plot date 2018-{)H a 

        Figure S93. HSQC of 3f
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• • • 

POc-G3-124 

Sample Name PDC-Q3-124 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Date collected 2018-01-06 Solvent cdcl3 Specilornoter Agilent-NMR-lnovaSOO Operator vnmr2 

.-. - - •
! 1-

-1 • 
('II 
rz. 2-, .. ... 

3 

D .. 
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• 
• 

4 ... 
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• 

6 

• X 
7-1 • • • ... • 

. • ­8-i 
I I I I I I I I 
8 7 6 5 4 3 2 1 

F1 (ppm) 

Data file ihornoivnrnr2!vnmrsySidataJ511iPDCiPDC-03-124igCOSY_01 Plet date 2018-01-10 

               Figure S94. COSY of 3f
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POC-03-124 

Sample Name PDC-03-124 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Dale col!ected 2018-01-06 Solvont cdct3 Specl<ometer Agllent-NMR-inovaSOO Operator vnmr2 

- -P'-
[ 1-

0' 
~ 

-0-~ 
N rz. 2­

~ '" ~ 

3 

... 0 

0 ...4 
• 0 

• 0 • 
5 

-a- -

6 

-t. 2£ 
7-1 

'0o. 

8-] <> 
p 

I I I I I I I I 
8 7 6 5 4 3 2 1 

F1 (ppm) 

Data file ihomeivnrnr2ivnmrsys!datal511!PDC!PDC-03-124!NOESY_O 1 Plol date 2018-0HO 

       Figure S95. NOESY of 3f
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Figure S96. 1H NMR (CDCl3, 500 MHz) of 4f
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Figure S97. 13C NMR (CDCl3, 125 MHz) of 4f
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POC-03-123 

Sample Name PDc-03-123 Pulse sequence OEPT Temperature 25 Study owner vnmr2 
Dale collected 2018-03-22 Solvent cdcl3 Speclrometer Agllent-NMR-lnovaSOO Operator vnmr2 

160 140
220 200 180 120 100 80 60 40 20 ppm 

Data file ihomelvn,nr2ivnmrsysfdata/511 fPDCiPDC-03-123!DEPT _01 Plot date 2018-03-27 

         Figure S98. DEPT of 4f
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PDC-03-123 

Sample Name PDC-03-123 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date collected 2018-03-22 Solvent cdcl3 Speclwmotor Agilent-NMR-lnovaSOO Operator vnmr2 

_J.J.-l__,_........"""~.."...._.,1Lj 
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...... a 2.5­
8:..... 
N 3.0­rz. ­

3.5-= 

4.01 '!!­

4.5i
,-
5. A-=' 8 


5.5-:: 


6. 0-:: 


6.5-:: 


7. 0--:::. 
I I I I I I I I I 

120 110 100 90 80 70 60 50 40 

F1 (ppm) 

Data file ihomeivnmr2!vnmrsySidatai511 fPDCfPDC-03-123fgHSQC_01 Plot date 2018-03-27 

     Figure S99. HSQC of 4f
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POC-03-123 

Sample Name POC-03-123 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale collected 2018-03-22 Solvent cdcl3 SpeC!f emoter Agilent-NMR-lnova500 Operator vnmr2 

• 

...... 

--H. p.. 11 /' 
('II -'0 
rz. 21 .. -'j 

-
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4-i • • • •• • 

,..5-i 

6­
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7- • ••
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. ­
I T T T T T T 
7 6 5 4 3 2 1 

Fl (ppm) 

Data file ihomeivnrnr2!vnmrsysidataf511iPDCfPDC·03·123igCOSY .•Ol Plot date 2018·03·27 

        Figure S100. COSY of 4f
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PDC-03-123 

Sample Name PDC-03-123 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date collected 2018-03-22 Solvent cdcl3 SpectlOmeter Agilent-NMR-inova500 Operator vnmr2 

..... s 1-
8: ,/..... 
N R 
rz. 21 ." 

e 0 

1 
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.-
" LJ 
0 ....4--1 LJ• 

5 (> ... <> 
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• 6~ 
7--1 ~¢ ~. 

~ 
I I I I I I I I I I I I I I I II I I I I I I 

7 6 5 4 3 2 1 

Fl (ppm) 

Data file !homeivnrnr2ivnmrsySidata/511 iPDCIPDC-03-123!NOESY _01 Plot date 2018-03-27 

            Figure S101. NOESY of 4f
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Figure S102. 1H NMR (CDCl3, 500 MHz) of 3g
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PDC-03-125 
.................................-.............._._-_ .. 

Sample Name PDC-03-125 Pulse sequence CARBON T ernperature 25 Study owner vnmr2 
Dale collected 2018-01-13 Solvent cdcl3 Spec!:ometer Agllenl-NMR-inovaSOO Operator vnmr2 

- ..................._--.-......-_....._--......................................._.... ........................._......_..................__..- ....._.._...__.__ .........•_.._..._...._._....  

.... .... M .... M ('t\ 0 ('I) '""' 0 N ID .... III ID .... M N ... III CD .... CD 0 .... N \Q "" \D ... N III .... .... N ... ID '" III N '" 0 ... '" 
M ... .... CD III CD .... III CD M .... M .... 0 III ID CD .... ... 0 M ...'" '" '" 
ID III M .... M .... .... III M III III III M 0 CD ... ..; M 

'" CD '" M.... ID ID ID ... M ('t\ N C\I N N .... .... o 0 .... ID ID III ... '" M N .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... I I I IL L ~l)-V~J))(II ~II 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Plot date 2018-11-21 Data file fhomeivnmr2ivnmrsySidala/511 iPDCfPDC-03-125iCARBON_02 

Figure S103. 13C NMR (CDCl3, 125 MHz) of 3g
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PDC-03-125 

Sample Name PDC-03-125 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Date coilected 2018-01-13 Solvent cdcl3 Spectrometer Agilenl-NMR-lnova500 Operator vnmr2 

II, II I I I 1 I I  

I I I  

UU J .J 1 J 

Jjll J I I JI I J I .1 


•Jo., . '" J JJ ~"I ,I. .", .! LJ. ..I. ".l ,I., ,,," ...... 
, .Il, "'u'" .... ,II. 

'1 I I I I I I I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihorne,'vnmr2JvnmrsySldala/511 iPDCfPDC-03-125fDEPT _ 01 Plot date 201S-01-14 

     Figure S104. DEPT of 3g
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PDC-03-125 

Sample Name PDC-03-125 Pulse sequence gHSOC Temperature 25 Study owner vnmr2 
Dale collected 2018-01-13 Solvent OOcl3 Speclrometer Agilent-NMR-inovaSOO Operator vnmr2 

....... ~ 0 
0 


-
2.5­! 

0.. ...... 
N 3.0-

­

rz. 
3.5-.: 

­

4.0-
­

..51 
0 

0 

5.0-.: 


5.5-.: 
­

6.0-.: 


-
6.5-.: 

-
7.0-.: 


7.5-.: 


-
8.0-.: 

I I I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

140 130 120 110 100 90 80 70 60 50 40 30 

F1 (ppm) 

Data file ihomeivnmr2.ivnmrsysfdatai511 i PDCiPDC-03-125igHSOC_01 Plot date 2018-0H 4 

                      Figure S105. HSQC of 3g
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PDC-03-125 

Sample Name PDC-03-125 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale collected 2018-01-13 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

I-i .-
• 

E! j • 
N rz. 2­ ...~ .. ... 


3 • 

, 

4 .... 

• tID 

5 

• 

6 

- ••--7--1 • _...... • 
• -[ [ [ [ [ [ [ 

7 6 5 4 3 2 1 

Fl (ppm) 

Data file !home!vnmr2ivnmrSYSidataf511 iPDCiPDC-03-125!gCOSY _01 Plot date 2018-0H 4 

                        Figure S106. COSY of 3g
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PDC-03-125 

Sample Name PDC-03-125 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date coltected 2018-01-13 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

.-. I R 

0! 1-

~ D 
('II 
rz. 2-. 

..0 o. 

0 

0 

LI 

0:J 
• 0 

• 0 
0 

5 

0 

6 

_&0
&.. 

07-i 
c? 

¢ 

I I I I I I I 
7 6 5 4 3 2 1 

F1 (ppm) 

Data file ihomeivnrnr2ivnmrsySidala/511iPDCiPDC-03-125iNOESY_01 Plot elate 201S-01-14 
                 Figure S107. NOESY of 3g
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Figure S108. 1H NMR (CDCl3, 500 MHz) of 4g
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PDC-04-131-F1 

Sample Name PDC-04-131-F1 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dato coHected 2016-06-07 Salven: cdcl3 Specllometer Agilent-NMR-lnova500 Operator vnmr2 

10 III N m ~ ~ ~ ~ ~ N ~ ~ ~ m ~ ~ ... 0 10 ... ... ... ... ... 0 10'" CD 
CD ... ... • ~ ~ ~ ~ ~ • ~ m ~ ~ M M ... N N III ... <'l 10 '" N 

10 '" ... 10 '" ~ ~ ~ ~ • ~ N • ~ • ~ ~ N CD <'l ... 10 '" 10 N ... ... ... 10 

. . ........... '" 10 '" ... 
'" ..; <'l <'l ... M ~ M ~ ~ ~ ~ M N ~ ~ m • ... ... 10 III <'l ... CD ... ... <'l'" 10... 10 10 10 • M M N N N N N N M MOO ... ... 10 10 III ... <'l N N ... ... ... ... ... M M M " M M M M M M M M M I I I I 

I 
LJ ~ l J r~Irr~/( 

I I J .l... 
I I I I II I II I I I I I I I I I I II I I I I I I I I I I I I I I I I I I I I I I I I I I I I l-rTTT"" I I I I II III I I I lTI I II II r II " I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhomelvnrnf;':!vnmrsySidala/511!PDCfPDC-04-131-F1!CARBON_02 Plot date 2018-11-21 

Figure S109. 13C NMR (CDCl3, 125 MHz) of 4g
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PDC-04-131-F1 

Sample Name PDC-04-131-F1 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale coliected 2018-08-07 Solvent cdcl3 Spectrometer AgIIent-NMR-lnovaSOO Operator vnmr2 

JI II J I t I j I 
1~ I 

II II I I I I 

II II I I II II I I I I 

I j I. 1 
IT' , , I ,,, 'I' T r' ,,,-, I ' , , , I ' 'TTTTTT' , , I ' , , , I r "I'" , ~TTTTTT 'I' , , I' , I' , I ' ,,' I ' , , , , I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnmr2ivnmrsysidataf511fPDCiPOC-04-131-FliDEPT _0' Plot date 2018-08-07 

               Figure S110. DEPT of 4g
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PDC-04-131-F1 

Sample Name PDC-04-131 -F1 Pulse sequence gHSOC T ernperature 25 Study owner vnmr2 
Dale co!!celed 2018-08-07 Solvent cdcl3 SpeciromHl0r Agilenl-NMR-inova500 0pOIatol vnmr2 

.......-......-~.-- .._..-. .,......................_-_...- ............................_...­

..... 
]; 
S 

2­
<'II 
rat 

0 

~ 
3­

4- o 

o5­

6­

o 

7­

T I I I I I T T T I I I 
130 120 110 100 90 80 70 60 50 40 30 20 

F1 (ppm) 

Data file !hofne!vnmr2!vnmrsys!dalaf511 !PDCiPOC-04-131-F 1 !gHSQC _01 Plol date 2018-0S··07 

I 

                  Figure S111. HSQC of 4g
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PDC·Q4·131·F1 

Sampie Name 
Dale coHecwci 

PDC-04·131·F1 
2018-08-07 

Pulse sequence 
~ni\!{\nt cdcl3 

gCOSY Temperature 
Specl' omelet 

............................................. 

25 
Agilent·NMR·inovaSOO 

Study owner vnmr2 
Operator vnmr2 

.- ..­ , 
..... ,
6. 1 • ~ 

2­
('II IIIrz. -I •

.'1 .. 

3l 
.61 

"I4---j '" =CI 

., -Q 
5­

6­

~ - ., . • ...7---j • .­ • 
• ­

I I I I I I I 
7 6 5 4 3 2 1 

Fl (ppm) 

Data file /homeiv0:nr2jvnrnrsyS:data:511/PDC/PDC··04··131 ~F1 :'gCOSY_01 Piol date 20 lS"()8·07 
                         Figure S112. COSY of 4g

S124



PDC-04-131-F1 

Sample Nan'e PDC-04-131-F1 Pulse sequence NOESY Tempera!",,,, 25 Study owner vnmr2 
Dale coiiected 2018-08-01 Sal","! cdcl3 Sp(,cH,meter Agilent-NMR-inova500 Operator vnmr2 

Data file fhome/vnmr2fvnmrsys/daW;511 !PDC!PDC··04··131··F 1lNOESY._.01 Plot date 2018-08-07 
                        Figure S113. NOESY of 4g
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Figure S114. 1H NMR (CDCl3, 500 MHz) of 3h
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PDC-03-128 

Sample Name PDC-03-128 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dalo co!iocted 2018-01-21 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

.. 0 ~ ~ ~ ~ ~ ~ 0 ~ 0 CD .. \DO'I Lt)O\oo r- CD CD .. 
0 00 ~ ~ ~ ~ N ~ N 0\ r- 0 ...... M \0000 on on 0 PI 

'"  0 0\ ('t) '1""1 ('I") C'I ..  '" .... 0\ N " M 0 ... ...... Lt) N ~ ~ ...... PI N'"! . . . . . . . . . .. . .. 
r- I/) ...... 0 0 rI 0 00 Lt) M M c:i PI tj \OU"I -"000 PI ...... '" r- ~ ... ... M M N N N N .... 0 ............ \O\D1Il .. PI ....  .... .... rI rI rI rI rI rI rI rI rI .... .... '" r III I I Ill~~V 

I I 

,..."., •.. 
I I I I I I I I T T T T I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhomeivnrnr2 ivnmrsySidatai511 i PDCfPDC-03-128fCAR80N_02 Plet date 2018-11-21 

Figure S115. 13C NMR (CDCl3, 125 MHz) of 3h
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PDC-03-128 

Sample Name PDC-03-128 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale coliceted 2018-01-21 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 

II I j I, I I I  

'I T T 


II I I I I  

II II I I I I I I I I  

I I l. I I I I  
liTTTll I I I I I I I I I I I I I I I I I I I I I I TT--.-,rruJul f"'TTTTlI I I I I I I I I I I I I I I I I I I I I "Tr' , Jll" rTrTTT'-T"I'TTTTTrTTTTT"TTl 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !home!vnrnr2!vnmrsYSidatal511!PDC!PDC-03-128!DEPT _01 Plot date 2018-01-23 

                    Figure S116. DEPT of 3h
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POC-Q3-128 

Sample Name POC-03-128 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date collected 2018-01-22 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

0...... l 
e 
8:..... 

3­
N rz. 

4-, 0 

.:> 

0 • 
5-

I 

6­

7­

8­

-IT T T T T T I 1 I I 
130 120 110 100 90 80 70 60 50 40 30 

F1 (ppm) 

Dala file fhomeivnrnr2ivnmrsySidat?J511iPDCiPDC-03-128igHSQC_Ol Plot dale 2018-01-23 

                 Figure S117. HSQC of 3h
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• • 

POG-03-128 

Sample Name POC-03-128 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Date coliected 2018-01-22 Solvent cdcl3 Spectrometer Agilent-NMR-inovaSOO Operator vnmr2 ......._._...._..._....._..._._- ......................__..... _... .  

-:P 


,....... 
a - - .
8: ....... 


.P'1 "" rz. N 
2 

• • .' 
3 

•4 .. .. " .. .. 
5 -.. 
6 

•-7 .. JJI' • 

8-1 • 
• ... 

I I I I I I I I 
8 7 6 5 4 3 2 1 

Fl (ppm) 

Data file ihomeivnmr2ivnmrsySidatai511iPDCiPDC-03-128igCOSY_01 Plot date 2018-01-23 

                 Figure S118. COSY of 3h
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PO<:-03-128 

Sample Name PO<:-03-128 Pulse sequence NOESY Temperature 25 Study owne, vnmr2 
Date collected 2018-01-22 Solvent cdcl3 Spect10meter Agilent-NMR-inova500 Operator vnmr2 

................................" ..............._....  

~ 

1­i p 

~p~ ...--c-­
N 
IZI 2-

~ 

] .. 0 

0 

• 0 

0 ... 
5 

0 

6 

0 

7 #-
.~-

8-1 c!? 

I I I I I I I I 
8 7 6 5 4 3 2 1 

F1 (ppm) 

Data file !homeivnmr2!vnmrsysida!a!511!PDC!PDC-03-128!NOESY_01 Plot date 2018-01-23 

                Figure S119. NOESY of 3h
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Figure S120. 1H NMR (CDCl3, 500 MHz) of 4h
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CLW-1-44-F1 

Sample Name CLW-1-44-F1 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dale collected 2018-07-17 Solvent cdcl3 Speci rometer Agilent-N MR-inova500 Operator vnmr2 

,.... t"'" 0 t"'" ,....ID 0 UlMMUlfl'lO"UlM Q) 0\ "I "I CD.. ID r--MChC\lO .. UlChIl) \0 0\ ,.... '""' an,.... CX) 0'" IIIIII 0\0\0(1)0\0)0.... 0 ..... ~ ~ en .. \OUlfl'l .. "I ...~ . . . . . . . .. .. .. . .. 
CD ... ,....OOOo\O\ .. M(I') 0 M \OUl MrtCO .. CD ... 

,....,.... \0\011)r- ID ...... fI'lC\lNNNC"II '1""1 0 .. ... .... .... .... .... rtrtrtl""'4 .... rI ..... """ 1""1 rt 

I 
tjJ( l! Il~l~Y I I 

I I I II I L 
1 I I I 1 I I I I I I I 1 I I I I I I I I 1 I I I I I I I I 1 I I I I I I I I 1 I I I I I I I 1 I I r, 1~ I I I I 1 II~ I I I I I I 'I" rT I I I 1 rI I I '-I I I I I I I I 1 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhorneivnmr2!vnmrsysidatai511iClWiCLW-1-44-FliCARBON_02 Plot date 2018-11-21 

Figure S121. 13C NMR (CDCl3, 125 MHz) of 4h
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                 Figure S122. DEPT of 4h
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                 Figure S123. HSQC of 4h
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          Figure S124. COSY of 4h
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                Figure S125. NOESY of 4h
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Figure S126. 1H NMR (CDCl3, 500 MHz) of 3i
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Figure S127. 13C NMR (CDCl3, 125 MHz) of 3i
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PDC-03-149-f2 

Sample Name PDC-03-149-f2 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale coHccted 2018-03-28 Solvent cdcl3 Speclrometer Agilenl-NMR-inova500 Operator vnmr2 

............_--_...._--...  

JJ .l J 1 I I  

I I r I 

II J I J 


II J I II J J J .11  

I I I I  

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihome!vnrnr2!vnmrsySidata/511!PDC!PDC-03-149-f2!DEPT_01 Plot date 2018-03-29 

                      Figure S128. DEPT of 3i
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PDC-03-149-f2 

Sample Name PDC-03-149-f2 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Dale coliected 2018-03-28 Solvent cdcl3 Specllomoter Agilenl-NMR-inovaSOO Operato, vnmr2 

.................--............. ..........._....__................_...  

B3 c 

..... 2.5­

~ 
3.0­

N 
I'zI 

3.5--= 


4.0­
0 

4>51 
0 

5.0--= 

5.5--= 

6.0--= 
"1 

J 
6.5­

-
7 >Oi 

,i i i i i i i i i i i i i i i i i i i i i i i i II I I I I I I I I I 
130 120 110 100 90 80 70 60 50 40 

F1 (ppm) 

Data file ihomeivnmr2fvnmrsySidatai511iPDCiPDC-03-149-f2igHSOC_Ol Plot dale 20 18-03-29 

                      Figure S129. HSQC of 3i
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• 
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• 

PDC-03-149-f2 
............................................................................................................................._..... . ........................ _..... 

Sample Name PDC-03-149-f2 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale collected 2018-03-28 Solvent cdcl3 Spectrometer Agilenl-NMR-inova500 Operator vnmr2 

..... - - • 
•i 11 

• 
N rz. 2­ .. 'IIi 

31 
'" D 

4-j 
.,. 

• ..  I· 

... 
5 

• • 

•  

6 

7 
- -

•  
•  -I I I I I I I 

7 6 5 4 3 2 1 

Fl (ppm) 

Data file !homeivnmr2.fvnmrsySfdatal511!PDCfPDC-03-149-f2!gCOSY _01 Plot date 20 18-03-29 

III 

                          Figure S130. COSY of 3i
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POC-03-149-f2 

Sample Name POC-03-149-f2 Pulse sequence NOESY Temperature 25 StUt.iy owner vnmr2 
Dale collected 201~3-28 Solvent cdcl3 Spectrometer Agilenl-NMR-inovaSOO Operator vnmr2 

Data lile ihomeivnmr2ivnmrsySidataf511iPDCiPDC-03-149-f2iNOESY_01 Plot date 2018-03-29 

          Figure S131. NOESY of 3i
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Figure S132. 1H NMR (CDCl3, 500 MHz) of 4i
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PDC03-150-f1 
..........._-_..._--_._--_.__....__........._---_......._-_....-.._-_..._-_......_.._-_._........_---_......_..._........_--_._.._..__.._ ........._...__..__._-_._-----­
Sample Name PDC-03-15O-f1 Puise sequence CARBON Temperature 25 Study owner vnmr2 
Dale collected 201~1 Solvent cdcl3 Spectrometer AgIIent-NMR-inovaSOO Operator vnmr2 

'" rI ..... ,... 0 M r-- 0 ID.. ~ N ~ N rI ~ CD 

'" 
" 0 .. '" N ~ ~ ~ ~ 0 N ~ ~ CD .. N CD CD CD'" CD ID '" 

ID ID rI rI N rI ~ ~ 0'" " ID '"..0 '" CD..N '" ~.... ID "':" 
CD • 0 ..... 0 ~ ~ ~ M M CD CD'" N CD .... ~ '" ID ID ~ N rI rI'" ID .. .. '" '" N N N N N '" 0 0 
rI rI rI rI rI rI rI ..... ..... .... .... rI rI " I L Jl( r I '" 

I~ 
I I ~~~J 

I 

I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnmr2ivnmrsySidatai511iPDCiPDC-Q3-150-f1ICARBON_02 Plot date 2018-11-21 

Figure S133. 13C NMR (CDCl3, 125 MHz) of 4i
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PDC-03-15G-f1 

Sample Name PDC-03-15G-f1 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale collected 2018-03-31 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

. ~. J J J J 11 
III I 

I I I J 

Il J I l II I J J. J.1 

l I, I .J 

I I I I I I I I I I I I I I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !homefvnmr2!vnmrsys!data/511 !PDCfPDC·03-150·f1 iDEPT_O 1 Plot date 2018-04-04 

                  Figure S134. DEPT of 4i
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PDC-03-15D-f1 

Sample Name PDC-03-15D-f1 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date collected 2018-03-31 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

.; 

...... 
e 2_5- o 

ft:.... 
('II 3.0­
rz. 

3.5--= 

4.0--= .. 
4.5--= 

o5.0--=  

5.5--=  

6.0--=  

6.5­

7 .o~ -. 
I I I I III I I I ' I I T T T T T T T 

130 120 110 100 90 80 70 60 50 40 

F1 (ppm) 

Data file ;homefvnmr2!vnmrsyS.'datal51 t/PDC!PDC·03-150·f1 IgHSQC _01 Plot date 2018..()4-04 

30 

                   Figure S135. HSQC of 4i
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pDC-03-15D-n 

Sample Name POC-03-150-n Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Date coliected 2018-03-31 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

•  

....... ..-
./ 

•~ ...... 11 .-... 
N '" rz. ..2- • •.. - • 

31 ... iI 
4---j • • • " 

5- • • It 

6­

1 • • 
.P
7-l • .111 • 


I I T T T T T 
7 6 5 4 3 2 1 

Fl (ppm) 

Data file fhomeivnmr2.ivnmrsySidatai511fPDCfPDC-03-150-fl igCOSY _01 Plot date 2018-04-04 

                  Figure S136. COSY of 4i
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POC-G3-15G-f1 

Sample Name POC-03-150-f1 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date collected 2018-03-31 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

C> 

1---'; 

('II 
ra. 2- ,/ 

1 
.p 

/ 
p' .. 

3­

j 

] 
-D 

-D 
.D" ,. D 

..... 

Data file ihomeivnmr2!vnmrsySfdatai511iPDCiPDC-03-150-f1 iNOESY_at Plot date 2018"J4-04 

                   Figure S137. NOESY of 4i
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Figure S138. 1H NMR (CDCl3, 500 MHz) of 3j

S150



; ,., 
N

 
i5"

 
N

 
-

:;.
 

0 
0 3 ~ :::0

 
3 

	
­

~ 3" 
0 

­
i 

N
 

0
a I\'.

 
?1

 ~
 

	
­

C
J Q ."
 

0 
....

g 
co

 
-

<t>
  § 

0 
I
-
-
-

17
6

."
8

3
 


@
 

-
~
 

:I
l ~ 

	
1

6
5

.5
2

" 
Z 1
0

 
.... 

'" 
0'1

 
­

0 
..3

.5
.. 2

 

3
3

.0
6

0
 

-
30

 ..
..

. 9
 

3
0

.0
5

2
 

!
-
-
-
­

.... 
2

9
.9

5
1

-
• o 	

2
9

.3
5

7
 

2
9

.1
8

1
 

2
9

.0
5

9
 

t
-
-
	

2
8

."
9

6
 

2
8

."
6

6
 

-

.... N
 	

-
2

S
.2

"0
 

o 
2

7
.9

5
2

 
2

6
.S

1
2

 
-

2
5

.4
7

6
11

: 2
3

.0
2

5
 

.... 
2

2
.9

8
9

o 
	 -

o 
O

S
.9

2"
 

O
S

."
37

 
~~

0
3

.7
3

2
 

7
7

."
S

6
 

co
 

-

7
7

.2
3

0
-

o 
~
 

	
7

6
.9

7
6

 

7
5

.7
2

" 
-	

't
7

5
.2

6
0

 

6
3

.9
1

0
/ 

6
3

.7
0

3
 

-
f-

	
~
 63

."
3

2
 

~
6

0
.9

5
5

 

5
S

.5
...

.
-

..
..

. 9
31

 
>

--
	

( -
..

..
. 1

1 
.. 

• 
-

"0
.9

6
6

r
-
	

'-
­

o 
L 

	 3
9

 ..
..

. 7
 

-	
i-

C
2

6
.S

S
0

 

2
6

.S
1

0
 

N
 	

­
o 

-1
3

.1
1

1
 

-

-1
.2

3
2

-

Figure S139. 13C NMR (CDCl3, 125 MHz) of 3j
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PDC-03-1 01-12 

Sample Name PDC-03-101-12 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Dale coliected 2017-11-04 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

. . Jill I . . I • . .1 j
r r 'I 

~-.~ - ,- ~.-,.- ... ..-~.-. -."--- ·_-----._-_.,-",--- .----.. ~-~. -_..--,-- jJ,1.1 .,. I I ,I , .. 
-.~.- .--~-

) ,1I I J ,II I J tll J,1 J 
I111 II II II ilil II II 1111111I11111I111 I111111 II 1111I1 1111111 illl r'1i11lllllll 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnrnr2ivnmrsySidataf511iPDCiPDC-03-101-f2iDEPT..O1 Plol date 201/-11-08 

               Figure S140. DEPT of 3j
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PDC-03-1 01-12 

Sample Name PDC-03-101-12 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date collected 2017-11-04 Solvent cdcl3 Spect'ometer Agilent-NMR-inovaSOO Operator vnmr2 

-. 
6. p....... 1­

('II 
rat 

2­
-

3-, .... 

4­

5­
-

6­

7~ -: 

8­
I I I I I I I I I I I I I I 

130 120 110 100 90 80 70 60 50 40 30 20 10 o 

F1 (ppm) 

Data file ihomeivnmr2.ivnmrsYS!<Jatai511iPDCiPDC-03-101-f2/gHSOC_01 Plol date 2017-11-08 

              Figure S141. HSQC of 3j
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PDC-03-1 01-12 

Sample Name PDC-03-101-12 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Date collected 2017-11-114 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

Data file ihomeivnmr2ivnmrSysidatai511fPDCiPDC-03-101-f2igCOSY_01 Plot date 2017-11-08 

              Figure S142. COSY of 3j
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POC-03-1 01-12 

Sample Name POC-03-101-l2 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Dale coilected 2017-11-()4 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

Data file fhomeivnmr2.ivnmrsysidalai511fPDCfPDC-03-101-f2iNOESY_01 Plo[ date 2017-11-08 

             Figure S143. NOESY of 3j
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Figure S144. 1H NMR (CDCl3, 500 MHz) of 4j
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PDC-03-100-11 

Sample Name PDC-03-100-11 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dale collected 2017-11-01 Solvent cdcl3 Spochometer Agilenl-NMR-inova500 Operator vnmr2 

.., 0 \D IIIN .... ~ ~ Q) r-- f"- III CX) rt') r--.... """ ('II \D ~ C7\ It) .... 

0 
'" ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ N Q) .., "i en r-- \D """ .... ~ : ;:~ ~~'" • •• Men"""'" ~:::o.,;.,;.,;· ."!~~ ~~ \D.n ...r-- r--.... M .... .... .... '" ~yj» ~; IIp vr I i ii V 

,IJ I I I II I I I 1 
I I II I I I I II I I I I II II I II I II II II I I II I I II I I IITT I If If I II If I II I I I I I If I If II I II r-l I I If I II If 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !nome!vnmr2.ivnmrsYS!data/511 fPDC!PDC-03-100-f1 !CARBON_02 Plot date 2018-11-21 

Figure S145. 13C NMR (CDCl3, 125 MHz) of 4j
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Sample Na01" PDC-03·100·f1 Pulse \;f;;qUf;: nce DEPT TernPDrature 25 Study vnmr2 
Date collected 2017·11-02 $(.:ivent cdcl3 Spoctrorn"te; Agilent·NMR·inova500 vnmr2 

~I! II I I It 

I r 

-----~, II 
, 
I 

II II I I Il I I 1 I I 

I I I I ,I I I ,1 
I ' , I , I I I , I I' 'I I ' , , , , I I ' ,TT 1---,r,1 T' I r I I ' 1 -, I 1 I l' II I , , 1 I 1-, 1 I 1--1 , r , I' ,-, I I ' r , I I ' , I , I I , , , I ' , , , r IT, T I rl "TT 1---'1 T""l 

220 200 180 160 140 120 100 80 60 40 20 ppm 

D~t;t filA thnn·lf1jvnm(l!vnmr~\:~fri~1t;·)!S1 '!!PDC/Pf)C-fti-'If)f)··f1!f)FPT' 01 Pint rj;'ll.': oJ,) I /·1 ! _i:'~ 

             Figure S146. DEPT of 4j
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Figure S147. 1H NMR (CDCl3, 500 MHz) of 5a
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PDC-03-157 

Sample Name PDC-03-157 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dale collected 2018-05-08 Solvent cdcl3 Specilometer Agilent-NMR-inova500 Operator vnmr2 

.... ..... ~ 0 N ~ ~ ~ ~ 0 ~ ... ... 0 0II;II03.'0'" mo II>.. .. ~ N \0 \0 ~ M ~ ~ ~ ~ \0 an ,... '""' ... 0 en NCD '" .... ..... \0 Q) 0 M ,... ,... \0 ~ CD CD ... N an N ,... ,... .-t r-I 0 .... . . . . . . .. . . . . . .. .. 
N N o N N 0 CD CD CD Q) N en ..... ..... \O\O(I')NI"'- .0 ..; 
CD ..... ... M M M N N N N N 0 ..... ..... """"\0\0&1') •• .... .... .... 

'""' '""' '""' '""' '""' r-I '""' '""' '""' '""'il!Y( r lrI 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnrnr2fvnmrsySidataJ511iPDCiPDC-03-157iCARBON_02 Piol date 2018··11-21 

Figure S148. 13C NMR (CDCl3, 125 MHz) of 5a
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PDC-03-157 

Sample Name PDC-03-157 Puise sequence DEPT Ternperature 25 Study owner vnmr2 
DHle colicctc(j 2018-05-08 So1vent cdcl3 SpoGircrnctHr Agilent-NMR-inova500 Op(;l'ator vnmr2 

J J. J J 1 .L 
I T 

1.1 J J 

1 1.1Il I J 1 I 
r 

il. J1.11, ....~ .J. LL 1.1/, 11". ..... ,.I. I," .J.l. ..L . 

I 1 I r I I I I I 1 I I I I 1 I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !homeivnmr2Jvnmrsys!dataf511.fPDClI'DC-03 .. 157!DEPT..DI Hot dato 2018-05-11 

      Figure S149. DEPT of 5a
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POC-03-157 

Sample Name POC-03-157 Pulse sequence gHSQC Temperature 26 Study owner vnmr2 
Date coilected 2018-05-26 Solvent cdcl3 Spectwmeter Agilent-NMR-inovaSOO Operator vnmr2 

H. 2­
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0rz. ~ 

3"": 

•4­
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o  

5- o  

6­

7­ ".e· -
8­

I I I I I I T I r I I I I 

130 120 110 100 90 80 70 60 50 40 30 20 

F1 (ppm) 

Data file !homelvnmr2.ivnmrSYSidataf511!PDC!PDC·03-157!gHSQC_02 Plot date 2018-05-26 

        Figure S150. HSQC of 5a
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PDC-03-157 

Sample Name PDC-03-157 Pulse sequence gCOSV Ternperature 25 Study owne' vnmr2 
Date collected 2018-05-08 SOlvent cdcl3 Spec['ometer Agilent-NMR-inova500 Operate! vnmr2 

Data file fhorneivnrnr2/vnmrsyS/data/511fPDC/PDC-03--157/gCOSY_01 Plot date 20 ~ 8-05--1 ! 

          Figure S151. COSY of 5a

S163



PDC-03-157 

'""""% Name PDC-03-157 Puise sequence NOESY Temperature 25 Study owner vnmr2 
cGilocted 2018-05-08 So(vent cdcl3 SpectfomHtHf Agilent·NMR-inova500 Operator vnmr2 

....................................................................................................................................................................................... ................................................................................................................................................................................... . 
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            Figure S152. NOESY of 5a
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PDC-03-157-MNR 

Sample Name PDC-03-157-MNR Pulse sequence CARBON Temperature 25 Study o\vner vnmr2 
Dale coileeted 2018-06-04 Solvont cdcl3 Spoctrometer Agilent-NMR-inova500 Operator vnmr2 

r- a ~ ~ 0 • ~ ~ ~ m ~ ~ M \0\0 'DII)<III' co 0\ .... ... \D aNN ~ ~ \D 0 m <III' It') r-c.o "00\ a M 
ID 0\ <III' 0\ 0\ • 0\ N m N \D r- ~ ~ 0\\0 \ONf"'o M .... . . . . . . .. . ~ . . . .. 
0\ r- a • 0\ 0\ 00 m r- ~ N 0\ .... \0 •• ",0\ .... ..; 
r- ID <III' ~ N N N N N N N 0 0\ ..... r- \D\DII) ... .... .... .... '1"'4 '1"'4 " " '1"'4 M " '1"'4" " I~ytlJ(rrV I 

tJ f iii I 

. "I ..l. 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file fhome!vnmr2!vnmrsySidataf511 fPDCiPDC-155iCARBON_02.f;d Plot cate 2018 H 11 ~29 

Figure S154. 13C NMR (CDCl3, 125 MHz) of 6a
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PDC-03-157-MNR 

Sample Name PDC-03-157-MNR Pulse sequence DEPT Ternperature 25 Study owner vnmr2 
Date coiiocted 2018-06-005 SOlvent cdcl3 SpecllOmeter Agilent-NMR-inova500 Operator vnmr2 

~jl II J I j 

I I I  
1 

J J I11 


jl~ .It J I JJ I I  

.1 J 
I I I I I I I I I 


220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihome;vnmr2!vnmrsys/dataf511/PDC!PDC~03~i57·~.,:iNR;DEPT__ 01 Plot date 2018-06··1 1 

               Figure S155. DEPT of 6a
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PDC..Q3-157-MNR 

Sample Name PDC-G3-157-MNR Pulse sequence gHSQC Temperature 25 Study owne, vnmr2 
Date coliected 2018-06-05 Solvent cdcl3 Spechometer Agilent-NMR-inova500 Operator vnmr2 

[...~".._..... J....."" ".".... _.J"_ ~..."" _.ll ... _JU._.._~."..lU~_L.~.~~..j 
...... 
! 3_5­

Cl....., j 0 

('II 4_0­r... 

4.51 
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<:J 

5.0­
-

5.5­
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6.0­ -


6.5­ -


7.0­
--< .... 

I I I I I I I I I I I I I I I I I -T 1 I I I I I I I I I I I I I I I I I I I II I I 
130 120 110 100 90 80 70 60 50 40 30 20 

F1 (ppm) 

Data file /homeivnmr2!vnmrsyS!dataJ511/PDC!POC~03-157·MNR!gHSQC__01 Plot date 20 18-06··1 t 

                    Figure S156. HSQC of 6a
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PDC-03-157-MNR 

Sample Name PDC-03-157-MNR Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale coneded 2018-06-05 SOlvont cdcl3 Specl!cmeter Agilent-NMR-inova500 Operator vnmr2 

0­

~ 
('II ~ . ~ 

i -
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/'

~ :j 
..• • • .. IfI -
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iI• 
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•• • -
5- • • • -
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7-i '" 
JJ!*' • 

81 
I I I I I I I I I I I I I I II I I I I I I I I 

8 7 6 5 4 3 2 1 0 

Fl (ppm) 

Data file fhome!vnrnr2!vnrnrsysidataJS11iPDCiPDC-03-i 57~MNR!gCOSY_0'1 Plotdate201B-06-11 

              Figure S157. COSY of 6a
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POC-03-157-MNR 

Sample Name POC-03-157-MNR Pulse sequence NOESY Temperature 25 Study ownel vnmr2 
Dale collocted 2018-06-05 Solvent cdcl3 Specl'omeler Agilenl-NMR-inova500 Operatol vnmr2 
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~ ........ 


tF 
p~

('II 11 
rzt -

2 • D 

.,0 
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4 ~ 
• 0 

0 • 
5­

-
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6­

0 . 
~ <> 

8~ 
I I I I I I I I I I I I I II I I I I I I I I 

8 7 6 5 4 3 2 1 0 

Fl (ppm) 

Data file !home!vnrnr2!vnmrsYSidata!511/PDCfPDC··03-157·~...~NR:'NOESY_01 Plol date 2018-06-11 

           Figure S158. NOESY of 6a
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Figure S159. 1H NMR (CDCl3, 500 MHz) of 3k
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PDC-G4-38F2 

Sample Name PDC-G4-38F2 Pulse sequence CARBON Ternperature 25 Study owner vnmr2 
Dale collected 2018-11-21 Solvent cdcl3 SpecllOmoter Agilenl-NMR-lnova500 Ope,atOi vnmr2 

,...N 0 ~ ~ ~ ~ N ~ ~ ~ N ~ " ~ ~ PI '" PI PI ..,... '" 0 '" 0 
N N 0 0 ~ m ~ m ~ m N N m ~ 0\ III o PI ,... 0 '" N N 

0\ m ~ ~ N 0 0 ~ m M m ~ M 0 ,... N ... CD PI CD PI 
II'! ............. ~ ~ 

,... ,... ,...III o ~ ~ M ~ ~ m m ~ M NOM ,... ,... .. 0 CD .. 0\ PI,... • M M M N N N N N N N " 0 '" III .. PI .... .... .... M M M M M M M M M M M M M '" '" III '" lJ ~ L LJ I I I 
I I l,~~l~~ 

.1,- ..•. .•1 ..... .., .1 ." 
I 1 I I I I I I T T T I I I I I I I I 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file homeivnmr2ivnmrsySidataf511iPDCiPDC-04-38F2iCARBON_02 Plot date 2018··11··23 

Figure S160. 13C NMR (CDCl3, 125 MHz) of 3k
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PDC-04-38F2 

Sample Name PDC-04-38F2 Pulse sequence DEPT Temperature 25 Study owne, vnmr2 
Date coliected 2018-11-22 Solvent cdcl3 Spectrometer Agllent-NMR-inova500 Operator vnmr2 

.Hlli I I j 1 J 

1 T I 

JUJJ J J J 

lULU. J 1 11 I 1 I 

I I I I I I I I I I I I I I I I I I I I I I I I I ! I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1 I I -r I I I I I I I 1- I I I I I I I 1--1 I I I I I 1 r·· I -1 1 TI-'1---1 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomeivnmr2ivnmrsysidalal511fPDCiPDC-04-38F2iDEPT _01 Plct date 2018- t 1-23 

Figure S161. DEPT of 3k
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PDC-04-38F2 

Sample Name PDC-04-38F2 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Dale coliected 2018-11-22 Solvent cdcl3 Specl10meter Agilent-NMR-inova500 Operator vnmr2 

i 
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("II 
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~ I 
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I I I I 
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II I I I 
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I I I I I 
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I I I I I 

70 
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I I I I I 

60 

I I I I 

50 

I I I 
40 

II I 
30 

I I I 

20 

II 

Data file inorneivnmr2ivnmrsySidatai5111PDCiPDC-04-38F2igHSQC_01 Plot date 2018-11-23 

Figure S162. HSQC of 3k
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PDC-04-38F2 

Sample Name PDC-04-38F2 Pulse sequence gCOSY Ternperature 25 Study owner vnmr2 
Date collected 2018-11-22 Solvent cdcl3 Spectrometer Agilenl-NMR-inova500 OperatOi vnmr2 

Data file fhomeivnrnr2ivnmrsySidalafS11fPDCiPDC-04-38F2igCOSY_01 Plot date 2018-11-23 

Figure S163. COSY of 3k
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PDC-04-38F2 

Sample Name PDC-04-38F2 Pulse sequence NOESV Temperature 25 Study owner vnmr2 
Date COllected 2018-11-22 Solvent cdcl3 Spectwmeter Agilent-NMR-inova500 Operatol vnmr2 

..- ~. 
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fzI 2~ 
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4 0 
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: cY
7 ~... 
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0­

81 
6 

I I II I I I I I I I 
8 7 6 5 4 3 2 1 

Fl (ppm) 

Data file ihomeivnmr2ivnmrsySidatai511iPDCiPDC-04-38F2iNOESY_O" Plct date 2018-11-23 

Figure S164. NOESY of 3k
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Figure S165. 1H NMR (CDCl3, 500 MHz) of 4k
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Figure S166. 13C NMR (CDCl3, 125 MHz) of 4k
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PDC·3·121·f1 

Sample Name PDC·3·121·f1 Pulse sequence DEPT Temperature 25 Study owner vnmr2 
Date collected 2018·01·30 Soivent cdcl3 Spectrometer Agilent·NMR·inovaSOO Operator vnmr2 

1IIII II I I I I  --
I  I I I  

II I1IIII I  

I1I1I :1 I II II I I I - -
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I  
I 1 


:1i  
I  

I  I L lJ...­
I I iii I i I I I I I I I I I I I I I I T I I I i I I I r~r-r 1 I I I I I I I I I I I f I I I I i I I I I I I I I I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I i I I I I I I I I I f I I  

220 200 180 160 140 120 100 80 60 40 20 ppm 


Data file Jhorne/Vi1iYlr:!/vnmrsys/data-'5-': 1/PDCiPDC··3··121-T"I/DEPT_01 Plot date 2018·01·31 

Figure S167. DEPT of 4k
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PDC-3-121-f1 

Sample Name PDC-3-121-f1 Pulse sequence gHSQC Temperature 25 Study owner vnmr2 
Date coliected 2018-01-30 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

o~--; a 2.5 oIII 
III  

N 3.0 

JZ. 

3.5 
o 

4 • o~~ o 
o 

4.5 

o5.0 o -
5.5 

6.0 

6.5 
I -.....7.0 .. ~ CD 

7.5 .. 
'--T~T~I~-~T-~·I I '-I~··-'-I· I r~T~~1 

130 120 110 100 90 80 70 60 50 40 

F1 (ppm) 

Data file ihomeNnll1r2ivnmrsys/data/511!PDC/PDC~3·121·'·igHSQC_Ol Plat date 2018-01-31 

Figure S168. HSQC of 4k
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--

• 

• • 

POC-3-121-fl 

Sample Name PDC-3-121-fl Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Date collectec 2018-01-30 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

~~ltll_~_ 


.-.. 
a 
Il. II -' 
Il. .Jf'-I, ~ 
N 
IZo -.. •

• -:~ 
• 

.,.;
4~ .... •• 

5 •.p III 

6­

• 
7~i 

J ­
• ~;; . 
• -

7 6 5 4 3 2 1 

Fl (ppm) 

Data file Ihome/VrH11r2/v~mlrs.ys/data!511/PDC/PDC··3 .. 121·fi igCOSY_01 Plot date 201 8-01-31 

Figure S169. COSY of 4k

S181



PDC-l-121-f1 

Sample I'~ame PDC-l-121-f1 Pulse sequence NOESY Temperatuie 25 Study owner vnmr2 
Date collected 2018-01-30 Solvent cdcll Spectrometer Agilent-NMR-inova500 Operator vnmr2 
---~-- ---­ ---­

Data file IhomeIVnrnr2ivn mrsys/dala/5' 1/PDCIPDC-3-1? 1-f1!NOESYJ 1 Plot date 2018-01·31 

Figure S170. NOESY of 4k
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0 Figure S171. 1H NMR (CDCl3, 500 MHz) of 7a
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CLW-1-52-F2 

Sample Name CLW-1-52-F2 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Dale collected 2018-07-26 Solvent cdcl3 SpeclfOmewr Agilent-NMR-inova500 Operator vnmr2 

0 ~ ~ 0 ~ N ~ ~ • ~ m ..... o U') N'" U')..... ~ ~ ~ ~ M ~ ~ ~ ~ ~ 0 0 ..... M o 0\ o ..... U') '" '" '" U') M ~ N N " ~ • ~ m 00 0\ N ~ ~ 0\ N .. ..... .... Q) ...............  
M N ~ ~ ~ 00 00 ~ ~ N .,; 0\ Q) ..... 0\ ..... 

'" U')..... • M N N N N N N N N 0 Q) ..... ..... U') U') N '" '" .... .... '" '" " " " " " " " " " " l(I ~)~ Il(I~~~ I 

• .u...t.. ......... •lh.l, .... J J .I••ll. .""J., .,,". .•J. .L 1 Jl. .,i. 


220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file !homeivnmr2fvnmrsySidata/511 iCLWiClW·1-52-F2fCAR60N.02 ;'Iot c!ate 201 B·· 11-30 

Figure S172. 13C NMR (CDCl3, 125 MHz) of 7a
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http:iCLWiClW�1-52-F2fCAR60N.02


CLW-1-52-F2 

Sample Name CLW-1-52-F2 Pulse sequence DEPT Temperature 25 Study owner vnmM! 
Dale coliocted 2018-07-27 So!vent cdcl3 Speclromoler Agilent-NMR-inova500 Operator vnmM! 

III II J J J .I j 
I I I  I  

II I I I I  

Jill I I I I II I  
I  

.l. J J .~ l. ..lL 

220 200 180 160 140 120 100 80 60 40 20 ppm 

Data file ihomefvnmr2/vnmrsys/dat?J511iCLV//CL\V·1-52-i::2/DEPT_01 Plot date 2018-0'7-27 

Figure S173. DEPT of 7a
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CLW-1-S2-F2 

Sample Name CLW-1-S2-F2 Pulse sequence gHSQC TemperaLre 25 Study owne, vnmr2 
Dale coiieeted 2018-07-27 Solvent cdcl3 Speclrometer Agilent-NMR-inovaSOO Operator vnmr2 

2.5­e 
8: ...... 3.0­
N rz. 

3.5~ 

4.0--:: 


•
4.51 
0 

5.0--:: 


5.5­

~ * 6.0--:: 


6.5­

-7.0J -
7.5 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I T ,-,- I I ----T 

130 	 120 110 100 90 80 70 60 50 40 30 

F1 (ppm) 

I I I 	 I 

Data file Ihome/vnmr2!vrmrsys/data/511 ;CL.WiCL'vV- i-52 F2..\JHSQG._Ol 	 Plot date 2018~7-27 

Figure S174. HSQC of 7a
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CLW-1-S2-F2 

Sample Name CLW-1-S2-F2 Pulse sequence gCOSY Temperature 25 Study owner vnmr2 
Dale coHected 2018-07-27 Solvent edel3 Speclromoter Agilenl-NMR-inovaSOO Operato! vnmr2 

.................-...--..- ..-_ .. -............... 


• 

2.0 ",. 

I • 
• 
•• 

2.5 ~ 

N .41rz. 3.0 

3.Sj 
".-

'I .a 04.0_ 


4.5-::1 ..  
CIt ­

5.0--=' 
CIt 


5.5­

... a6.0~ • 

6.5-, • • =-..
7.0-1 a.. 'IfIIf.,fils • 

I ! I I I I I I I I I I I I I I I I I I I I I I I I I i I I I I I I I I I I I I 

7.0 6.5 6.0 5.5 5.0 4_5 4.0 3.5 3.0 2.5 2.0 

Fl (ppm) 

Data file /home/vnmr2/vr:mrsyS!data':511iCl..'yV/Cl..VV~1·-52..f=2!gCOSY_01 Plot date 2018-o7~27 

I 

Figure S175. COSY of 7a
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CLW·1·52·F2 

Sample Nan10 CLW·1·52·F2 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date co;;ocleG 2018-07·27 So!wmt cdcl3 Spectrometer Agitent·NMR·inovaSOO Operator vnmr2 

p 

2.0 u...... 
.. 06­

Il. 2.5 o •~ 

N rz. 3.0 / 
3.5 

®4. 0 ~ o 
o 

o 
o 

o 
04.5, pP 

d5.0 p 

o 

5.5 

3 .. .. o
6.0 o 

6.5 

7.0 

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 

Fl (ppm) 

Data file !horne!\fnrnr2!vr:mrsyS!dataf511;CLVv!CLVv~1-52-F2!NOESY _01 Plot date 2018-07-2"7 

Figure S176. NOESY of 7a
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            Figure S177. 1H NMR (CDCl3, 500 MHz) of 8a
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CLW-1-51-f1 

Sample Name CLW-1-51-f1 Pulse sequence CARBON Temperature 25 Study owner vnmr2 
Date coiiected 2018-06-18 Solvent cdcl3 Spectrometer Agilent-NMR-inova500 Operator vnmr2 

I 
'Q' 'Q' ..... U1 .... .... o .... m 0 ID 

: ~ ~ ('II.... .... ~ m m III '" 0 ~ ~ ~ ~ ~ ~ ~ ~ ~ III 
1"1 III N ~ N a\ !; ID ID o ~ 0M N ~ - ~ ~ m ~ : .... .f'I"INCOQ)COr--:· • cO 0 ch <Xi en r-: ID .... 0 III III 1"1 1"1 N .... .... I LJ IUJ) lrIl~JV 

'" 

I 
I 

I 

....... 
[ 

220 

I I 
200 

I 

iTTI 
180 

T I 
160 

I 

I 

I 
140 

"" 

I 

I 
120 

I I 
100 

I 

j 
I"""'" 

I 
80 

I I' 
60 

.." 
I I 

40 

1 1 
20 

1,"i+1 

ppm 

Data file fhomeivnmr2.ivnmrsySidatai511iCLWiCLW-1-51-itiCARBON ..02 Plot date 20 18~11··29 

Figure S178. 13C NMR (CDCl3, 125 MHz) of 8a
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      Figure S179. 13C NMR (CDCl3, 125 MHz) of 8a
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               Figure S180. DEPT of 8a
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               Figure S181. HSQC of 8a

S193



                Figure S182. COSY of 8a
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                        Figure S183. NOESY of 8a
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~Mm~~N~m~Nro~Onron~~O~~Mm~n~OnM~~n~~N~~~nn~rom~~ 
~~MMnnro~~~roro~~~~~~~ro~~nnm~~Mnm~~ro~~M~~NnroOro~~ Current Data Parameters 
NNNNNNnnrlrlOOOOO~~~~~~rororo~~~~~~~~~~mmO~~~~MNNN NAME PDC-04-028F2 

EXPNO 	 6~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~MMMNNNNNNNN 
PROCNO 	 1 

L 	 L L L. b:~~ )/~d --...J ...J .-l .Jd-d .-l ;t4<ztd .-l .J ~~ ...J -' -d .J .J d ..J 

-. ~."....,..... rrr= mntT II rr- m:JIIi F2 - Acquisition Parameters 
Date 20180811 
Time 15.53 h 
INSTRUM spect 
PROBHD Z108618 0922 ( 
PULPROG zg30 
TD 32768 
SOLVENT CDC13 
NS 16 
DS 0 
SWH 8012.820 Hz 
FIDRES 0.489064 Hz 
AQ 2.0447233 sec 
RG 210.28 
DW 62.400 usec 
DE 16.43 usec 
TE 298.1 K 
D1 2.00000000 sec 
TDO 1 
SF01 400.1324008 MHz 
NUCI 1H 
PI 14.50 usec 
PLW1 12.50000000 W 

F2 - Processing parameters 
SI 16384 
SF 400.1300181 MHz 
WDW EM 
SSB o 
LB o Hz 
GB o 
PC 1. 00 

rT ' '~~TT " 'Tr , , , r- T 	 T , I 'T~ I ' 'T' I ' , .~ l ~ , , , r-' , , , I , I ' r-' T I, -T 	 rT' 

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm 

~(~1~1~ (~I [~1(51 [;1 I~I (§I(~I 


Figure S184. 1H NMR (CDCl3, 400 MHz) of 9b S196



(Y) (y)(y)NO~rlLf)Nrl(y) 


N (Y)oo~~Noor-Or-N 0 Lf) (Y') rl rl O~ Lf) (Y) (Y) 

N Lf)NO'Irl 0'1 ~ rl r- OO Current Data Parameters 

~ (y)rlrlO'lO'lw(Y)(Y')NO'I NAME PDC-04-028F2 
r- ~(y)(y)NNNNNNO 0'1 r-r-~Lf) r- r- 0'Ir- ~ EXPNO 2
rl rlrlrlrlrlrlrlrlrlrl 00 r-- r- r- r- Lf) Lf) (Y)(Y) N PROCNO 1 

I \~/P/ I "'V/ V \/ I F2 - Acquisition Parameters 
Date 20180811 -
Time 4.19 h 
INSTRUM spect 
PROBHD Z108618 0922 ( 
PULPROG zgpg30 
TD 32768 
SOLVENT CDC13 
NS 8000 
DS 0 
SWH 24038.461 Hz 
FIDRES 1. 467191 Hz 
AQ 0.6815744 sec 
RG 210.28 
DW 20.800 usec 
DE 6.50 usec 
TE 300.3 K 
D1 2.00000000 sec 
D11 0.03000000 sec 
TDO 1 
SF01 100.6233329 MHz 
NUC1 13C 
PI 9.90 usec 
PLWI 43.00000000 W 
SF02 400.1316005 MHz 
NUC2 IH 
CPDPRG[2 bi waltz65 256 
PCPD2 90.00 usec 
PLW2 13.00000000 W 
PLW12 0.33744001 W 
PLW13 0.16946000 W 

F2 - Processing parameters 
Sl 32768 
SF 100.6127457 MHz 
WDW EM 
SSB 0 
LB 2.00 Hz 
GB 0 
PC 1. 00 

I I I I I I I I I-I--~- I 
200 180 160 140 120 100 80 60 40 20 ppm 

Figure S185. 13C NMR (CDCl3, 100 MHz) of 9b S197



J...~ ._.._~ .... J.1.. ...~ ~ ____ .1 . .L_~_, ..L. 

......~_......J.._.u~..u..~liJ.. i..l~......~_j." ...J-.____ 

Current Data Parameters 
NAME PDC-04-028F2 
EXPNO 2 
PROCNO 1 

F2 - Acquisition Parameters 
Date 20180811 
Time 4.19 h 
INSTRUM spect 
PROBHO Z108618 0922 ( 
PULPROG zgpg30 
TO 32768 
SOLVENT COC13 
NS 8000 
OS 0 
SWH 24038.461 Hz 
FlORES 1.467191 Hz 
AQ 0.6815744 sec 
RG 210.28 
OW 20.800 usec 
DE 6.50 usec 
TE 300.3 K 
01 2.00000000 sec 
011 0.03000000 sec 
TOO 1 

100.6233329 MHz 
l3C 

9.90 usec 
43.00000000 W 

SF02 4 0 0 . l31 60 0 5 MH z 
NUC2 1H 
CPOPRG[2 bi waltz65 256 
PCP02 90.00 usec 
PLW2 l3.00000000 W 
PLW12 0.33744001 W 
PLWl3 0.16946000 W 

g:: 


F2 - Processing parameters 
SI 32768 
SF 100.6127712 MHz 
WOW EM 
SSB 0 
LB 2.00 Hz 
GB 0 
PC 1.00 

I 

J t 11 .... ~L~ 
I 

L 

• --r--' ---l-~~-~-T 
200 180 160 140 120 100 80 60 40 20 ppm 

         Figure S186. DEPT of 9b
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PDC-03-102-f2 
~---~---.--------

Sample I'~ame PDC-03-102-f2 Pulse sequence HSQC Temosrature 25 Study owner vnmr2 
Date collected 2017-11-10 Sol veri! cdcl3 Spectrometer Agilenl-NMR-inovaSOO Operator vnmr2 

.-. 

~ 
..~ N 

rz. 

J 

-4 


~j , ! ]IoU 11".1 ,.! IIli " " ,  
o 

o2.sf 
j 

3.0l -
3.5 

4.0 

..4.5 
o3 

5.0-=1 
~ 

5.5 

It 

6.0 

6.5 .. 
7.0 

7.5-1 
130 120 110 100 90 80 70 60 50 40 30 

F1 (ppm) 

Data file Ihorr;e/vnmr2/vnrnr~.ys/dat3/5i 1/PDC/POC~03-102··f2/HSQC_O'1 Plot date 2017··'11~15 

          Figure S187. HSQC of 9b
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--

PDC-04-022F3 

Sample Name PDC-04-022F3 Pulse sequence gCOSY T ernperature 25 Study owner vnmr2 
Dale coiiected 2018-07-21 Solvont cdcl3 Spec/!ometer Agilent-NMR-inova500 Operator vnmr2 

0,...... • 
I 
N ~- "" , .rz. :j 

•••. 

. OJ • 

3-i _/ 
..
41 - .. .. .. 

• 

:i • 

.~ 
7-i ...JC 

../.. 

81 


I I I I I I I II I I I 4I I I I I I 
8 7 6 5 3 2 1 0 

Fl (ppm) 

Data file ihomeivnrnr2ivnmrSYSfdatai511iPDCiPDC-04-022F3igCOSY _01 Plot date 2018~07-23 
         Figure S188. COSY of 9b
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PDC-04-022F3 

Sample Name PDc-04-022F3 Pulse sequence NOESY Temperature 25 Study owner vnmr2 
Date col!Gcted 2018-07-21 Selvent cdcl3 Specj'ometer Agilent-NMR-inova500 Operator vnmr2 

0-1 V'..... 

....I 
N !/rz. ----~--

jj 
d" .. p 

D .. 

./ 
,D 

3---i 

41 D 

p 
p 

0 

0:~ 
0 

7-l Y 
81 

I I I I I I I I I I I I ' , I , I I I I , I 

8 7 6 5 4 3 2 1 

Fl (ppm) 

Data file ihomeivnmr2ivnmrSysidatal511iPDCiPDC-04-022F3iNOESY_o1 Plot date 20 18-07-23 

0 

          Figure S189. NOESY of 9b
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Current Data Parameters 
NAME PDC-04-022(Major fraction) 
EXPNO 1 
PROCNO 1 

F2 - Acquisition Parameters 

OO~OOO~~OO~m~rlffi~rlMrl~N~~O~~mmo~o~~~mN~~rlOOO~M~mOOOrl~OO 
M~NrlOOm~~~~~~NN~~~~M~~NrlO~~~~rl~MrlO~MNO~Nrl~NrlOO~~N 
~~~~NNNNNNNNNNrlrlrlrlrlrlmOOOOOO~~oOO~~~~~~~~NNm~~~M~MM 

~ ~ r-- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ N N N N N N N N 
..J ..J...J --l----l---l---l---l---L....J..Jj Ii _~ J;; .- ..11 ~ ~ ~~~~~~~ 

---n .- II rrr Ii::;i lTin 

"----"---

I ' , , , I ' , , , I ' , , , ! ' , , , I ' , , , I ' , , , I ' , , , I ' , , , I ' , , , I ' , , , I ' , , , I ' , , , I ' '~T'I' , , , I ' , , , I ' , , , I ' , , , I ' , , , 

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm 

~Y~l~ ~Y~ (~I ~15151~ (~I I~I  

Date 
Time 
1NSTRUM 
PROBHD 
PULPROG 
TD 
SOLVENT 
NS 
D5 
SWH 
F1DRES 
AQ 
RG 
DW 
DE 
TE 
D1 
TDO 
SF01 
NUCl 
P1 
PLW1 

F2 -
51 
SF 
WDW 
SSB 
LB 
GB 
PC 

I 

20180713 
11.02 
spect 

Z108618 0922 ( 
- zg30 

32768 
CDC13 

16 
0 

8012.820 
0.489064 

2.0447233 
210.28 
62.400 
16.43 
298.0 

2.00000000 
1 

400.1324008 
1H 

14.50 
12.50000000 

h 

Hz 
Hz 
sec 

usee 
usee 
K 
sec 

MHz 

usee 
W 

Processing parameters 
16384 

400.1300178 MHz 
EM 

0 
0 Hz 
0 

1. 00 

Figure S190. 1H NMR (CDCl3, 400 MHz) of 8b S202



..--i ..--i(5')(5')..--iU)(5')'Cl'<j<NO 

..--i 

r--
r--
..--i 

r--OCD\.Ou)(5')U)CD'<j<CD 

(y")N..--iOJ(5')r--(y)NNCD 
'<j<(y)(y)NNNNNNO 
..--i..--i..--i..--i..--i..--i..--i..--i..--i..--i 

U) 
0 

0 
OJ 

U)(Y)..--iN 
u)N(5')(y) 

r--r--'ClU) 
r-- r-- r-- r--

(Y") CD 
m '<j< 

CO CD 
Lf) U) 

'<;I'..--i 
..--i (Y) 

(5')r--
(Y) (Y) 

CD 
..--i 

'Cl 
N 

Current Data Parameters 
NAME PDC-04-022F2 (Major) 
EXPNO 1 
PROCNO 1 

I \~~/P / "V/ \/ \ / I F2 - Acquisition ?arameters 
Date 20180713 
Time 3.35 h 
I NSTRUM spect 
PROBHD Z108618 0922 ( 
PULPROG -zgpg30 
T D 32768 
SOLVENT CDCl3 
NS 6500 
DS 0 
SWH 24038.461 Hz 
F IDRES 1.467191 Hz 
AQ 0.6815744 sec 
RG 210.28 
D W 20.800 usec 
D E 6.50 usec 
T E 300.2 K 
0 1 2.00000000 sec 
0 11 0.03000000 sec 
TDO 1 
SFOI 100.6233329 MHz 
NUcl 13C 
P 1 9.90 usec 
PLWI 43.00000000 W 
SF02 400.1316005 MHz 
NUC2 1H 
CPDPRG[2 bi wa1tz65 256 
PCPD2 90.00 usec 
PLW2 13.00000000 W 
PLW12 0.33744001 W 
PLW13 0.16946000 W 

F2 - Processing parameters 
SI 32768 
SF 100.6127463 MHz 
WDW EM 
SSB 0 
L B 2.00 Hz 
GB 0 
PC 1. 00 

,01. _010/, ..I~ ,. ,...... .......,  ..... .........._ ,l ... ...., ... ,1.., ,.....u........ 
~,l' '","", ~"''T'IT/ '.. ,. 'H' -. ~'" 

r---,_mT--- ~- I '~ I I I I I I 

200 180 160 140 120 100 80 60 40 20 ppm 

Figure S191. 13C NMR (CDCl3, 100 MHz) of 8b S203



Current Data Parameters 
NAME PDC-04-022F2(Major) 
EXPNO 1 
PROCNO 1 

I F2 - Acquisition Parameters 
Date 20180713 

I Time 3.35 h 
1NSTRUM spect 
PROBHD Z108618 0922 ( 
PULPROG zgpg30 
TD 32768 
SOLVENT CDC13 
NS 6500 
DS 0 
SWH 24038.461 Hz 
F1DRES 1.467191 Hz 
AQ 0.6815744 sec 
RG 210.28 
DW 20.800 usec 
DE 6.50 usec 
TE 300.2 K 
Dl 2.00000000 sec 
Dll 0.03000000 secI TDO 1

T SFOI 100.6233329 MHz 
NUCI 13C 
PI 9.90 usec 
PLWI 43.00000000 W 
SF02 400.1316005 MHz 
NUC2 IH 
CPDPRG[2 bi waltz65 256 
PCPD2 90.00 usec 
PLW2 13.00000000 W 
PLW12 0.33744001 W 
PLW13 0.16946000 W 

F2 - Processing parameters.. .",' ."." ." ..ILJI I , ..l .. II "' l.., .ll. h. 
S1 32768 
SF 100.6127334 MHz 
WDW EM 
SSB 0 
LB 2.00 Hz 
GB 0 
PC 1. 00 

~...L ......... ... .1.... .J.. ....... ...... .. .... L..l.... J..... ,_  
I . r I I .. , , r r-­---~-

200 180 160 140 120 100 80 60 40 20 ppm 

Figure S192. DEPT of 8b
S204



Current Data Parameters 
NAME PDC-04-0Z2F2 (Major) 
EXPNO 6 
PROCNO 1 

F2 - Acquisition Parameters 
Date 20180713 
Time 22.13 h 
INSTRUM spect 
PROSHO 2108618 0922 ( 
PULPROG hsqcedetgpsisp2.3 
TD 2048 
SOLVENT CDel3 
NS 16 
DS 16 
SWH 8012.820 Hz 
FlDRES 7.825020 Hz 
AQ 0.1277952 
RG 210.28 

62.400 ppmg~ 6.50 
TE 298.3 K 
CNST2 145.0000000 
eNST!7 -0.5000000 
DO 0.00000300 
Dl 1.50000000 
D4 0.00172414 
D11 0.03000000 
016 0.00020000 
021 0.00344828 
024 0.00086207 
INa 0.00002080 
TDav 1 
SFOl 400.1324008 MHz 
Nuel lH 

, 20 

• • 40 PI 14.50 usee 
P2 29.00 usee 
P28 1000.00 usee 
PLWI 12.50000000 W 
SF02 100.6233329 MHz 
Nue2 13C• 	 60 

80 
.. CPDPRG[2 garp 

P3 10.50 
P14 500.00 
P24 2000.00 
P31 2119.00 
PCPD2 80.00 

• 
PLWO o W 
PLW2 43.00000000 W 
PLw12 0.74074000 W 
SPNAM[3] Crp60,O.5,20.1 
SPOAL3 0.500 
SPOFFS3 o H, 

SPW3 7.24329996 W
100 

• 
SPNAM[7] Crp60comp.4 
SPOAL 7 0.500 
SPOFFS7 o Hz 
SPW7 7.24329996 W 
SPNAM [18 Crp60_xfilt.2 
SPOAL18 0.500 
SPOFFS18 0 Hz 
SPin8 1.39540005 W 
GPNAM[l] SMSQI0.100 
GPZl 80.00 
GPNAM[2] SMSQ10.100 
GPZ2 20.10 
GPNAM[3] SMSQ10.100 

•,• . 	 120 

140 GPZ3 11.00 
GPNAM[4] SMSQI0.I00 
GPZ4 -5.00 
P16 1000.00 
P19 600.00 

160 	 F1 - Acquisition parameters 
TD 256 
SF01 100.6233 MHz 
FIDRES 187.800476 Hz 
SW 238.896 ppm 
FnMODE Echo-Antiecho

180 
F2 - Processing parameters 
SI 1024 
SF 400.1300183 MHz 
WOW Q5INE 
SSB 2 
LB o Hz200 GB 
PC 1.40 

Fl - Processing parameters 
5I 1024 
MC2 echo-antiecho 
SF 100.6127746 MHz 
WDW QSINE 
SSB 2 

o Hz9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm ~: o 

 Figure S193. HSQC of 8b S205
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Current Data Parameters 
NAME PDC-04-022F2(Major) 
EXPNO 7 
PROCNO 1 

F2 - Acquisition Parameters 
Date 20180714-
Time 0.07 h 
INSTRUM spec.t 
PROBHD Z108618 0922 ( 
PULPROG eosygpppqf 
TD 2048 
SOLVENT CDCl3 
NS 16 
DS 16 
SWH 8012.820 Hz 
FIDRES 7.825020 Hz 
AQ 0.1277952 sec 
RG 2'.0.28 
OW 62.400 usee 
OE 6.50 usee 
TE 299.1 K 
DO 0.00000300 sec 
01 2.00000000 sec 
011 0.03000000 sec 
012 0.00002000 sec 
013 0.00000400 sec 
016 0.000<:0000 sec 
INO 0.00012480 sec 
TDav 1 
SFOI 400.1324008 MHz 
NUCI 1H 
PO 14.50 usee 
PI 14.50 usee 
P17 2500.00 usee 
PLW1 12.50000000 W 
PLW10 2.92009997 W 
GPNAM[l] SMSQ10.100 
GPZ1 10.00 % 
P16 1000.00 usee 

F1 - Acquisition parameters 
TO 256 
SF01 400.1324 MHz 
FIDRES 62.600159 Hz 
SW 20.025 ppm 
FnMOOE QF 

F2 - Processing parameters 
SI 1024 
SF 400.1300183 MHz 
WDW QSINE 
SSB o 
LB o Hz 
GB o 
PC 1. 40 

F1 - Processing parameters 
SI 1024 
MC2 QF 
SF 400.1300183 MHz 
WOW QSINE 
SSB o 
LB o Hz 
GB o 

Iii iii iii iii iii iii Iii iii iii Iii iii iii iii iii iii iii iii iii iii Iii iii iii iii iii iii iii iii iii iii t 9 
9 8 7 6 5 4 3 2 1 ppm 

 Figure S194. COSY of 8b S206
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Current Data Parameters 
NAME PDC-04-022F2(Major) 
EXPNO 8 
PROCNO 1 

F2 - Acquisition Parameters 
Date 
Time 
INSTRUM 
PROBHD 
PULPROG 
TD 
SOLVENT 
NS 
DS 
SWH 
FIDRES 
AQ 
RG 
DW 
DE 
TE 
DO 
Dl 
D8 
D11 
D12 
D16 
INO 
TDav 
SFOl 
NUCl 
Pl 
P2 
P17 
PLWl 
PLW10 
GPNAM[ 1] 
GPZl 
P16 

20180714 
2.37 h 

speet 
Z108618 0922 ( 

noesygpphpp 
2048 

CDCl3 
16 
16 

8012.820 Hz 
7.825020 Hz 

0.1277952 sec 
210.28 
62.400 usee 

6.50 usee 
298.4 K 

0.00004394 sec 
2.00000000 sec 
0.40000001 sec 
0.03000000 sec 
0.00002000 sec 
0.00020000 sec 
0.00012480 sec 

1 
400.1324008 MHz 

lH 
14.50 usee 
29.00 usee 

2500.00 usee 
12.50000000 	W 

2.92009997 W 
SMSQ10.l00 

40.00 
1000.00 usee 

Fl - Acquisition parameters 
TD 256 
SFOl 400.1324 MHz 
FlDRES 62.600159 Hz 
SW 20.025 ppm 
FnMODE States-TPPI 

F2 ­
SI 
SF 
WDW 
SSB 
LB 
GB 
PC 

Fl ­
SI 
MC2 
SF 
WDW 
SSB 
LB 
GB 

Processing parameters 
1024 

400.1300183 MHz 
QSINE 

2 
o Hz 

0 


1. 40 

Processing parameters 
1024 

States-TPPI 
400.1300183 MHz 

QSINE 
2 

o Hz 

0 


I", """'" 	 ,I 9 
9 8 7 6 5 4 3 2 1 ppm 

Figure S195. NOESY of 8b
S207



D-2000: Prakash 
Chaudari

Series: 0806 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 02/04/2018 

03:28 PM
Processed Date and Time: 02/04/2018 

03:52 PM

Reported Date and Time: 02/04/2018 
03:52 PM

Data Path: D:\Prakash\DATA\0806\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-137(Racemic)
Injection from this vial: 1 of 1

Series: 0806
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.69 417263 25263 50.594
2 9.46 407470 18687 49.406

824733 43950 100.000

Peak rejection level: 200000

Figure S196. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 3)
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D-2000: Prakash 
Chaudari

Series: 0805 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 02/04/2018 

05:07 PM
Processed Date and Time: 02/04/2018 

05:28 PM

Reported Date and Time: 02/04/2018 
05:29 PM

Data Path: D:\Prakash\DATA\0805\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-137F2(Chiral)
Injection from this vial: 1 of 1

Series: 0805
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.69 1357778 84049 18.245
2 9.43 6084087 278183 81.755

7441865 362232 100.000

Peak rejection level: 200000

Figure S197. HPLC analysis of chiral 3a, obtained from the reaction with catalyst II (Table 1, entry 3).
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D-2000: Prakash 
Chaudari

Series: 0807 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 02/04/2018 

05:57 PM
Processed Date and Time: 02/04/2018 

05:22 PM

Reported Date and Time: 02/04/2018 
05:23 PM

Data Path: D:\Prakash\DATA\0807\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-137F2(Co)
Injection from this vial: 1 of 1

Series: 0807
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.19 1096246 71597 21.877
2 8.79 3914799 189814 78.123

5011045 261411 100.000

Peak rejection level: 200000

Figure S198. HPLC analysis of the mixture of chiral 3a and racemic 3a,  for comparison (Table 1, entry 3)
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D-2000: Prakash 
Chaudari

Series: 0972 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/30/2018 

07:26 PM
Processed Date and Time: 07/30/2018 

07:49 PM

Reported Date and Time: 07/30/2018 
07:50 PM

Data Path: D:\Prakash\DATA\0972\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-029F2(Racemic)
Injection from this vial: 1 of 1

Series: 0972
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.67 2349922 200920 51.222
2 7.77 2237793 155208 48.778

4587715 356128 100.000

Peak rejection level: 1000

Figure S199. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 4)
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D-2000: Prakash 
Chaudari

Series: 0961 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/28/2018 

07:10 PM
Processed Date and Time: 07/28/2018 

07:34 PM

Reported Date and Time: 07/28/2018 
07:35 PM

Data Path: D:\Prakash\DATA\0961\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-029F2(Chiral)
Injection from this vial: 1 of 1

Series: 0961
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 235 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 235 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.76 12400809 990303 97.954
2 7.93 258999 19350 2.046

12659808 1009653 100.000

Peak rejection level: 1000

Figure S200. HPLC analysis of chiral 3a, obtained from the reaction with catalyst III (Table 1, entry 4).
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D-2000: Prakash 
Chaudari

Series: 0963 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/28/2018 

09:44 PM
Processed Date and Time: 07/29/2018 

04:42 PM

Reported Date and Time: 07/29/2018 
04:43 PM

Data Path: D:\Prakash\DATA\0963\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-029F2(Co)
Injection from this vial: 1 of 1

Series: 0963
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.78 12276204 948794 94.706
2 7.95 686211 47517 5.294

12962415 996311 100.000

Peak rejection level: 1000

Figure S201. HPLC analysis of the mixture of chiral 3a and racemic 3a,
for comparison (Table 1, entry 4)
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D-2000: Prakash 
Chaudari

Series: 0958 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/28/2018 

05:36 PM
Processed Date and Time: 07/28/2018 

06:53 PM

Reported Date and Time: 07/28/2018 
06:53 PM

Data Path: D:\Prakash\DATA\0958\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-105F1(Racemic)
Injection from this vial: 1 of 1

Series: 0958
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.54 4301246 358702 49.406
2 14.53 4404702 120777 50.594

8705948 479479 100.000

Peak rejection level: 1000

Figure S202. HPLC analysis of the racemic 4a, for comparison (Table 1, entry 4)
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D-2000: Prakash 
Chaudari

Series: 0959 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/28/2018 

06:20 PM
Processed Date and Time: 07/28/2018 

06:50 PM

Reported Date and Time: 07/28/2018 
06:52 PM

Data Path: D:\Prakash\DATA\0959\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-129F1(Chiral)
Injection from this vial: 1 of 1

Series: 0959
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.53 5189554 436049 20.555
2 14.65 20058004 481877 79.445

25247558 917926 100.000

Peak rejection level: 1000

Figure S203. HPLC analysis of chiral 4a, obtained from the reaction with catalyst III (Table 1, entry 4).
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D-2000: Prakash 
Chaudari

Series: 0960 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/28/2018 

06:45 PM
Processed Date and Time: 07/30/2018 

11:21 AM

Reported Date and Time: 07/30/2018 
11:22 AM

Data Path: D:\Prakash\DATA\0960\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-029F1(Co)
Injection from this vial: 1 of 1

Series: 0960
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.52 5454109 443921 25.843
2 14.62 15651078 392382 74.157

21105187 836303 100.000

Peak rejection level: 1000

Figure S204. HPLC analysis of the mixture of chiral 4a and racemic 4a, 
for comparison (Table 1, entry 4)
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D-2000: Prakash 
Chaudari

Series: 0750 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 01/15/2018 

07:10 PM
Processed Date and Time: 06/18/2018 

01:04 PM

Reported Date and Time: 06/18/2018 
01:05 PM

Data Path: D:\Prakash\DATA\0750\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-096F2Racemic)
Injection from this vial: 1 of 1

Series: 0750
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.25 1926313 133169 49.813
2 8.81 1940768 100397 50.187

3867081 233566 100.000

Peak rejection level: 200000

Figure S205. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 5)
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D-2000: Prakash 
Chaudari

Series: 0753 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 01/16/2018 

11:04 AM
Processed Date and Time: 06/18/2018 

11:59 AM

Reported Date and Time: 06/18/2018 
12:00 PM

Data Path: D:\Prakash\DATA\0753\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-096F2(Chiral)
Injection from this vial: 1 of 1

Series: 0753
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.10 137391 9815 2.922
2 8.61 4564397 234086 97.078

4701788 243901 100.000

Peak rejection level: 10000

Figure S206. HPLC analysis of chiral 3a, obtained from the reaction with catalyst IV (Table 1, entry 5).
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D-2000: Prakash 
Chaudari

Series: 0814 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 02/05/2018 

06:02 PM
Processed Date and Time: 02/05/2018 

07:38 PM

Reported Date and Time: 02/05/2018 
07:39 PM

Data Path: D:\Prakash\DATA\0814\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-138F2(Racemic)
Injection from this vial: 1 of 1

Series: 0814
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.71 1378991 83264 50.148
2 9.55 1370846 61138 49.852

2749837 144402 100.000

Peak rejection level: 200000

Figure S207. HPLC analysis of the mixture of chiral 3a and racemic 3a, 
for comparison (Table 1, entry 6)
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D-2000: Prakash 
Chaudari

Series: 0813 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 02/05/2018 

05:42 PM
Processed Date and Time: 02/05/2018 

07:42 PM

Reported Date and Time: 02/05/2018 
07:43 PM

Data Path: D:\Prakash\DATA\0813\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-138F2(Chiral)
Injection from this vial: 1 of 1

Series: 0813
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.69 590601 36253 7.328
2 9.49 7468989 336612 92.672

8059590 372865 100.000

Peak rejection level: 200000

Figure S208. HPLC analysis of chiral 3a, obtained from the reaction with catalyst V (Table 1, entry 6).
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Data Path: D:\Prakash\DATA\0809\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-138F2(Co)
Injection from this vial: 1 of 1

Series: 0809
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.49 1935849 117024 8.124
2 9.21 21891873 948076 91.876

23827722 1065100 100.000

Peak rejection level: 200000

Figure S209. HPLC analysis of the mixture of chiral 3a and racemic 3a,  
for comparison (Table 1, entry 6)
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System (acquisition): Sys 1
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Sample Name: PDC-04-030F2(Racemic)
Injection from this vial: 1 of 1

Series: 0979
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.66 1528635 130233 51.822
2 7.78 1421126 99157 48.178

2949761 229390 100.000

Peak rejection level: 1000

Figure S210. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 7)
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-030FF2(Chiral)
Injection from this vial: 1 of 1

Series: 0978
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.41 1124197 99108 7.641
2 7.45 13588798 892465 92.359

14712995 991573 100.000

Peak rejection level: 1000

Figure S211. HPLC analysis of chiral 3a, obtained from the reaction with catalyst VI (Table 1, entry 7).
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-170F2(Co)
Injection from this vial: 1 of 1

Series: 0980
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.65 248392 20429 13.703
2 7.75 1564277 103791 86.297

1812669 124220 100.000

Peak rejection level: 1000

Figure S212. HPLC analysis of the mixture of chiral 3a and racemic 3a,      
for comparison (Table 1, entry 7)
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Data Path: D:\Prakash\DATA\0976\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-030F1(Racemic)
Injection from this vial: 1 of 1

Series: 0976
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.48 4748470 411005 49.559
2 14.11 4832894 137663 50.441

9581364 548668 100.000

Peak rejection level: 1000

Figure S213. HPLC analysis of the racemic 4a, for comparison (Table 1, entry 7)
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System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-030F1(Chiral)
Injection from this vial: 1 of 1

Series: 0975
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 271 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 271 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.91 2308546 218088 70.045
2 12.87 987242 29938 29.955

3295788 248026 100.000

Peak rejection level: 1000

Figure S214. HPLC analysis of chiral 4a, obtained from the reaction with catalyst VI (Table 1, entry 7).
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-030F1(CO)
Injection from this vial: 1 of 1

Series: 0977
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.49 6701076 553218 57.200
2 14.13 5014012 142141 42.800

11715088 695359 100.000

Peak rejection level: 1000

Figure S215. HPLC analysis of the mixture of chiral 4a and racemic 4a, 
for comparison (Table 1, entry 7)
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Application(data): Prakash Chaudari
Sample Name: PDC-03-105(Racemic)
Injection from this vial: 1 of 1

Series: 0756
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.24 2382158 166083 49.723
2 8.78 2408664 125957 50.277

4790822 292040 100.000

Peak rejection level: 200000

Figure S216. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 11)
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System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-105(Chiral)
Injection from this vial: 1 of 1

Series: 0755
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.23 51465 3734 2.790
2 8.77 1793097 92305 97.210

1844562 96039 100.000

Peak rejection level: 100

Figure S217. HPLC analysis of chiral 3a, obtained from the reaction with catalyst IV (Table 1, entry 11).
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-105(Co)
Injection from this vial: 1 of 1

Series: 0757
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.01 212810 15460 10.254
2 8.47 1862675 101910 89.746

2075485 117370 100.000

Peak rejection level: 200000

Figure S218. HPLC analysis of the mixture of chiral 3a and racemic 3a,   
for comparison (Table 1, entry 11)
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Sample Name: PDC-03-105F1(Racemic)
Injection from this vial: 1 of 1

Series: 0829
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.83 5223057 376339 49.861
2 17.43 5252176 110438 50.139

10475233 486777 100.000

Peak rejection level: 200000

Figure S219. HPLC analysis of the racemic 4a, for comparison (Table 1, entry 11)
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Sample Name: PDC-03-105F1(Chiral)
Injection from this vial: 1 of 1

Series: 0830
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.78 7577790 547187 77.432
2 16.96 2208627 55986 22.568

9786417 603173 100.000

Peak rejection level: 200000

Figure S220. HPLC analysis of chiral 4a, obtained from the reaction with catalyst IV (Table 1, entry 11).
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Sample Name: PDC-03-105F1(Co)
Injection from this vial: 1 of 1

Series: 0835
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.79 3904749 269710 53.491
2 17.33 3395115 71712 46.509

7299864 341422 100.000

Peak rejection level: 200000

Figure S221. HPLC analysis of the mixture of chiral 4a and racemic 4a,    
for comparison (Table 1, entry 11)
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Sample Name: PDC-04-125F2(Racemic)
Injection from this vial: 1 of 1

Series: 0937
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.79 463526 38460 49.415
2 7.97 474502 30053 50.585

938028 68513 100.000

Peak rejection level: 1000

Figure S222. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 12)
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Processing Method: test-IPA/Hx-IC
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Sample Name: PDC-04-125F2(Chiral)
Injection from this vial: 1 of 1

Series: 0935
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.77 647047 51743 4.209
2 7.91 14727374 936150 95.791

15374421 987893 100.000

Peak rejection level: 1000
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Figure S223. HPLC analysis of chiral 3a, obtained from the reaction with catalyst VII (Table 1, entry 12).
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Sample Name: PDC-04-125F2(Chiral)
Injection from this vial: 1 of 1

Series: 0938
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.78 1215502 98689 15.264
2 7.95 6747800 419179 84.736

7963302 517868 100.000

Peak rejection level: 1000

Figure S224. HPLC analysis of the mixture of chiral 3a and racemic 3a,       
for comparison (Table 1, entry 12)
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Data Path: D:\Prakash\DATA\0932\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-125F1(Racemic)
Injection from this vial: 1 of 1

Series: 0932
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm

Figure S225. HPLC analysis of the racemic 4a, for comparison (Table 1, entry 12)
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.46 3785859 322226 50.318
2 14.26 3738029 104801 49.682

7523888 427027 100.000

Peak rejection level: 1000
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-125F1(Chiral)
Injection from this vial: 1 of 1

Series: 0931
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.45 3598636 307961 75.622
2 14.10 1160068 34202 24.378

4758704 342163 100.000

Peak rejection level: 1000

Figure S226. HPLC analysis of chiral 4a, obtained from the reaction with catalyst VII (Table 1, entry 12)
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Sample Name: PDC-04-125F1(Co)
Injection from this vial: 1 of 1

Series: 0933
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.49 4786445 397635 57.375
2 14.42 3555924 98203 42.625

8342369 495838 100.000

Peak rejection level: 1000

Figure S227. HPLC analysis of the mixture of chiral 4a and racemic 4a,    
for comparison (Table 1, entry 12)
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Sample Name: PDC-04-026F2(Racemic)
Injection from this vial: 1 of 1

Series: 0944
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.79 386515 32081 50.036
2 7.97 385951 25460 49.964

772466 57541 100.000

Peak rejection level: 200000

Figure S228. HPLC analysis of the racemic 3a, for comparison (Table 1, entry 13)
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Sample Name: PDC-04-026F2(chiral)
Injection from this vial: 1 of 1

Series: 0943
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 270 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 270 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.77 610055 49765 8.826
2 7.92 6302246 392709 91.174

6912301 442474 100.000

Peak rejection level: 200000

Figure S229. HPLC analysis of chiral 3a, obtained from the reaction with catalyst IV (Table 1, entry 13)
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Sample Name: PDC-04-026F2(Co)
Injection from this vial: 1 of 1

Series: 0945
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm

6
.
8
1

7
.
9
8

0 2 4 6 8 10 12 14 16

Retention Time (min)

0

100

200

300

400

500

600

700

In
te

ns
it

y 
(m

V)

Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.81 1124962 90435 12.631
2 7.98 7781369 477760 87.369

8906331 568195 100.000

Peak rejection level: 200000
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Figure S230. HPLC analysis of the mixture of chiral 3a and racemic 3a, for comparison (Table 1, entry 13)
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Sample Name: PDC-04-026F1(Racemic)
Injection from this vial: 1 of 1

Series: 0940
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.56 7131622 581460 49.492
2 14.73 7278093 192186 50.508

14409715 773646 100.000

Peak rejection level: 200000

Figure S231. HPLC analysis of the racemic 4a, for comparison (Table 1, entry 13)
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Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.46 2872246 247030 75.208
2 14.52 946835 26309 24.792

3819081 273339 100.000

Peak rejection level: 200000

Figure S232. HPLC analysis of chiral 4a, obtained from the reaction with catalyst IV (Table 1, entry 13)

S244



D-2000: Prakash 
Chaudari

Series: 0941 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/25/2018 

07:00 PM
Processed Date and Time: 11/28/2018 

08:17 PM

Reported Date and Time: 11/28/2018 
08:18 PM

Data Path: D:\Prakash\DATA\0941\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-026F1(Co)
Injection from this vial: 1 of 1

Series: 0941
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.57 7096924 568247 59.871
2 14.74 4756846 127177 40.129

11853770 695424 100.000

Peak rejection level: 200000
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Figure S233. HPLC analysis of the mixture of chiral 4a and racemic 4a, for comparison (Table 1, entry 13)
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Sample Name: PDC-03-105(Racemic)
Injection from this vial: 1 of 1

Series: 0756
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.24 2382158 166083 49.723
2 8.78 2408664 125957 50.277

4790822 292040 100.000

Peak rejection level: 200000

Figure S234. HPLC analysis of the racemic 3a, for comparison (Table 2, entry 1)
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Injection from this vial: 1 of 1

Series: 0755
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.23 51465 3734 2.790
2 8.77 1793097 92305 97.210

1844562 96039 100.000

Peak rejection level: 100

Figure S235. HPLC analysis of chiral 3a, obtained from the reaction with catalyst IV (Table 2, entry 1)
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Sample Name: PDC-03-105(Co)
Injection from this vial: 1 of 1

Series: 0757
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.01 212810 15460 10.254
2 8.47 1862675 101910 89.746

2075485 117370 100.000

Peak rejection level: 200000

Figure S236. HPLC analysis of the mixture of chiral 3a and racemic 3a,  
for comparison (Table 2, entry 1)
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Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.83 5223057 376339 49.861
2 17.43 5252176 110438 50.139

10475233 486777 100.000

Peak rejection level: 200000

Figure S237. HPLC analysis of the racemic 4a, for comparison (Table 2, entry 1)
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Vial Type: UNK
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Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.78 7577790 547187 77.432
2 16.96 2208627 55986 22.568

9786417 603173 100.000

Peak rejection level: 200000

Figure S238. HPLC analysis of chiral 4a, obtained from the reaction with catalyst IV (Table 2, entry 1)
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Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm

6
.
7
9

1
7
.
3
3

0 2 4 6 8 10 12 14 16 18 20 22 24

Retention Time (min)

0

50

100

150

200

250

300

350

400

In
te

ns
it

y 
(m

V)

Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.79 3904749 269710 53.491
2 17.33 3395115 71712 46.509

7299864 341422 100.000

Peak rejection level: 200000

Figure S239. HPLC analysis of the mixture of chiral 4a and racemic 4a,  
for comparison (Table 2, entry 1)
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Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.51 4788437 330228 49.747
2 8.53 4837108 273345 50.253

9625545 603573 100.000

Peak rejection level: 2000

Figure S240. HPLC analysis of the racemic 3b, for comparison (Table 2, entry 2)

S252



D-2000: Prakash 
Chaudari

Series: 0740 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 01/13/2018 

07:43 PM
Processed Date and Time: 01/13/2018 

08:31 PM

Reported Date and Time: 01/13/2018 
08:32 PM

Data Path: D:\Prakash\DATA\0740\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-109(Chiral)
Injection from this vial: 1 of 1
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Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.48 501591 32645 2.500
2 9.04 19564555 881513 97.500

20066146 914158 100.000

Peak rejection level: 200000

Figure S241. HPLC analysis of chiral 3b, obtained from the reaction with catalyst IV (Table 2, entry 2)
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Reported Date and Time: 01/13/2018 
08:26 PM

Data Path: D:\Prakash\DATA\0741\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-109(Co)
Injection from this vial: 1 of 1

Series: 0741
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.71 1374190 83907 9.908
2 9.34 12495925 570431 90.092

13870115 654338 100.000

Peak rejection level: 200000

Figure S242. HPLC analysis of the mixture of chiral 3b and racemic 3b,      
for comparison (Table 2, entry 2)
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Data Path: D:\Prakash\DATA\0861\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-109F1Racemic)
Injection from this vial: 1 of 1

Series: 0861
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.20 2253970 260811 50.218
2 10.36 2234408 91761 49.782

4488378 352572 100.000

Peak rejection level: 200000

Figure S243. HPLC analysis of the racemic 4b, for comparison (Table 2, entry 2)
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Data Path: D:\Prakash\DATA\0860\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-109F1(Chiral)
Injection from this vial: 1 of 1

Series: 0860
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.21 2194733 250917 79.014
2 10.37 582906 24242 20.986

2777639 275159 100.000

Peak rejection level: 200000

Figure S244. HPLC analysis of chiral 4b, obtained from the reaction with catalyst IV (Table 2, entry 2)
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Data Path: D:\Prakash\DATA\0862\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-109F1(Co)
Injection from this vial: 1 of 1

Series: 0862
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.20 2335484 263157 55.924
2 10.35 1840676 75401 44.076

4176160 338558 100.000

Peak rejection level: 200000

Figure S245. HPLC analysis of the mixture of chiral 4b and racemic 4b,     
for comparison (Table 2, entry 2)
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Data Path: D:\Prakash\DATA\0724\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-111(Racemic)
Injection from this vial: 1 of 1

Series: 0724
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.87 2616736 174934 49.276
2 7.09 2693578 150284 50.724

5310314 325218 100.000

Peak rejection level: 2000

Figure S246. HPLC analysis of the racemic 3c, for comparison (Table 2, entry 3)
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Data Path: D:\Prakash\DATA\0725\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-111(Chiral)
Injection from this vial: 1 of 1

Series: 0725
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.93 5517117 433566 97.675
2 7.23 131307 8262 2.325

5648424 441828 100.000

Peak rejection level: 2000

Figure S247. HPLC analysis of chiral 3c, obtained from the reaction with catalyst IV (Table 2, entry 3)

S259



D-2000: Prakash 
Chaudari

Series: 0726 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 01/12/2018 

04:52 PM
Processed Date and Time: 01/12/2018 

05:27 PM

Reported Date and Time: 01/12/2018 
05:28 PM

Data Path: D:\Prakash\DATA\0726\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-111(Co)
Injection from this vial: 1 of 1

Series: 0726
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.95 4524812 335010 76.036
2 7.19 1426064 87401 23.964

5950876 422411 100.000

Peak rejection level: 2000

Figure S248. HPLC analysis of the mixture of chiral 3c and racemic 3c,    
for comparison (Table 2, entry 3)
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Data Path: D:\Prakash\DATA\0882\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-111F1(Racemic)
Injection from this vial: 1 of 1

Series: 0882
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 4.77 1770463 236665 49.785
2 9.13 1785784 78713 50.215

3556247 315378 100.000

Peak rejection level: 200000

Figure S249. HPLC analysis of the racemic 4c, for comparison (Table 2, entry 3)

S261



D-2000: Prakash 
Chaudari

Series: 0883 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 06/23/2018 

04:19 PM
Processed Date and Time: 06/23/2018 

04:05 PM

Reported Date and Time: 06/23/2018 
04:06 PM

Data Path: D:\Prakash\DATA\0883\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-111F1(Chiral)
Injection from this vial: 1 of 1

Series: 0883
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 4.79 6944049 838802 84.195
2 9.01 1303541 77763 15.805

8247590 916565 100.000

Peak rejection level: 200000

Figure S250. HPLC analysis of chiral 4c, obtained from the reaction with catalyst IV (Table 2, entry 3)
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Data Path: D:\Prakash\DATA\0884\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-111F1(Co)
Injection from this vial: 1 of 1

Series: 0884
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 4.81 3539514 443251 66.121
2 9.27 1813542 84777 33.879

5353056 528028 100.000

Peak rejection level: 200000

Figure S251. HPLC analysis of the mixture of chiral 4c and racemic 4c,    
for comparison (Table 2, entry 3)
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-115Racemic)
Injection from this vial: 1 of 1

Series: 0712
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.59 2226122 99589 50.234
2 13.24 2205339 75108 49.766

4431461 174697 100.000

Peak rejection level: 200000

Figure S252. HPLC analysis of the racemic 3d, for comparison (Table 2, entry 4)
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-115(Chiral)
Injection from this vial: 1 of 1

Series: 0713
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.59 353477 16921 1.282
2 13.17 27226851 885139 98.718

27580328 902060 100.000

Peak rejection level: 200000

Figure S253. HPLC analysis of chiral 3d, obtained from the reaction with catalyst IV (Table 2, entry 4)
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Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-115(Co)
Injection from this vial: 1 of 1

Series: 0711
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.58 1170108 51685 12.162
2 13.21 8450840 283014 87.838

9620948 334699 100.000

Peak rejection level: 200000

Figure S254. HPLC analysis of the mixture of chiral 3d and racemic 3d,     
for comparison (Table 2, entry 4)
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Data Path: D:\Prakash\DATA\0866\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-115F1(Racemic)
Injection from this vial: 1 of 1

Series: 0866
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.59 3241268 318301 49.986
2 12.71 3243109 105135 50.014

6484377 423436 100.000

Peak rejection level: 200000

Figure S255. HPLC analysis of the racemic 4d, for comparison (Table 2, entry 4)
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Sample Name: PDC-03-115F1(Chiral)
Injection from this vial: 1 of 1

Series: 0870
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
5
.
2
7

1
1
.
7
5

0 2 4 6 8 10 12 14 16

Retention Time (min)

0

100

200

300

400

500

In
te

ns
it

y 
(m

V)

Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.27 4270438 435615 82.652
2 11.75 896342 29959 17.348

5166780 465574 100.000

Peak rejection level: 200000

Figure S256. HPLC analysis of chiral 4d, obtained from the reaction with catalyst IV (Table 2, entry 4)
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Injection from this vial: 1 of 1

Series: 0873
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.54 2532674 201149 65.580
2 12.37 1329262 44233 34.420

3861936 245382 100.000

Peak rejection level: 200000

Figure S257. HPLC analysis of the mixture of chiral 4d and racemic 4d,    
for comparison (Table 2, entry 4)
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 01/11/2018 

03:50 PM
Processed Date and Time: 01/11/2018 

04:48 PM

Reported Date and Time: 01/11/2018 
04:49 PM

Data Path: D:\Prakash\DATA\0717\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-118Racemic)
Injection from this vial: 1 of 1

Series: 0717
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 5%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 31.23 72709324 641770 51.206
2 37.74 69284275 493701 48.794

1.419E+08 1135471 100.000

Peak rejection level: 1000

Figure S258. HPLC analysis of the racemic 3e, for comparison (Table 2, entry 5)
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Processed Date and Time: 12/26/2017 

04:14 PM

Reported Date and Time: 12/26/2017 
04:15 PM

Data Path: D:\Prakash\DATA\0705\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-117Racemic)
Injection from this vial: 1 of 1

Series: 0705
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 5%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 30.17 8076075 101329 98.321
2 37.13 137923 1771 1.679

8213998 103100 100.000

Peak rejection level: 2000

Figure S259. HPLC analysis of chiral 3e, obtained from the reaction with catalyst IV (Table 2, entry 5)
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Processed Date and Time: 01/12/2018 

10:32 AM

Reported Date and Time: 01/12/2018 
10:32 AM

Data Path: D:\Prakash\DATA\0718\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-118(Co)
Injection from this vial: 1 of 1

Series: 0718
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 5%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 30.72 23306788 239811 54.353
2 37.02 19573529 162325 45.647

42880317 402136 100.000

Peak rejection level: 2000

Figure S260. HPLC analysis of the mixture of chiral 3e and racemic 3e,     
for comparison (Table 2, entry 5)
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Reported Date and Time: 04/27/2018 
02:43 PM

Data Path: D:\Prakash\DATA\0874\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-118F1(Racemic)
Injection from this vial: 1 of 1

Series: 0874
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.35 2823753 165179 50.039
2 10.91 2819404 131274 49.961

5643157 296453 100.000

Peak rejection level: 200000

Figure S261. HPLC analysis of the racemic 4e, for comparison (Table 2, entry 5)
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02:58 PM

Reported Date and Time: 04/27/2018 
02:58 PM

Data Path: D:\Prakash\DATA\0875\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-118F1(Chiral)
Injection from this vial: 1 of 1

Series: 0875
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.45 3931302 229499 28.018
2 10.99 10099860 468826 71.982

14031162 698325 100.000

Peak rejection level: 200000

Figure S262. HPLC analysis of chiral 4e, obtained from the reaction with catalyst IV (Table 2, entry 5)
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03:24 PM

Reported Date and Time: 04/27/2018 
03:24 PM

Data Path: D:\Prakash\DATA\0876\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-118F1(Co)
Injection from this vial: 1 of 1

Series: 0876
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.08 3623163 221563 34.846
2 10.57 6774534 328675 65.154

10397697 550238 100.000

Peak rejection level: 200000

Figure S263. HPLC analysis of the mixture of chiral 4e and racemic 4e,         
for comparison (Table 2, entry 5)
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Reported Date and Time: 01/06/2018 
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Data Path: D:\Prakash\DATA\0708\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-123Racemic)
Injection from this vial: 1 of 1

Series: 0708
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.41 2947514 140039 49.930
2 12.80 2955831 106194 50.070

5903345 246233 100.000

Peak rejection level: 200000

Figure S264. HPLC analysis of the racemic 3f, for comparison (Table 2, entry 6)
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Reported Date and Time: 01/06/2018 
06:54 PM

Data Path: D:\Prakash\DATA\0709\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-124(Chiral)
Injection from this vial: 1 of 1

Series: 0709
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.44 696400 33626 2.770
2 12.76 24446368 827885 97.230

25142768 861511 100.000

Peak rejection level: 200000

Figure S265. HPLC analysis of chiral 3f, obtained from the reaction with catalyst IV (Table 2, entry 6)
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Reported Date and Time: 01/07/2018 
02:20 PM

Data Path: D:\Prakash\DATA\0710\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-123(Co)
Injection from this vial: 1 of 1

Series: 0710
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.95 788283 37476 8.093
2 12.24 8952400 318222 91.907

9740683 355698 100.000

Peak rejection level: 200000

Figure S266. HPLC analysis of the mixture of chiral 3f and racemic 3f,    
for comparison (Table 2, entry 6)
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Reported Date and Time: 01/26/2018 
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Data Path: D:\Prakash\DATA\0794\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-120(Racemic)
Injection from this vial: 1 of 1

Series: 0794
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.18 1355999 119304 50.119
2 12.60 1349544 43031 49.881

2705543 162335 100.000

Peak rejection level: 200000

Figure S267. HPLC analysis of the racemic 4f, for comparison (Table 2, entry 6)
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Data Path: D:\Prakash\DATA\0795\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-120(Chiral)
Injection from this vial: 1 of 1

Series: 0795
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.29 3131664 268158 83.348
2 12.85 625663 20191 16.652

3757327 288349 100.000

Peak rejection level: 200000

Figure S268. HPLC analysis of chiral 4f, obtained from the reaction with catalyst IV (Table 2, entry 6)
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Reported Date and Time: 01/26/2018 
02:40 PM

Data Path: D:\Prakash\DATA\0796\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-120(Co)
Injection from this vial: 1 of 1

Series: 0796
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.36 7499082 612339 67.990
2 12.98 3530527 110210 32.010

11029609 722549 100.000

Peak rejection level: 200000

Figure S269. HPLC analysis of the mixture of chiral 4f and racemic 4f, 
for comparison (Table 2, entry 6)
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Reported Date and Time: 01/18/2018 
01:17 PM

Data Path: D:\Prakash\DATA\0766\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-125Racemic)
Injection from this vial: 1 of 1

Series: 0766
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 17%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 14.70 2451622 76681 49.930
2 22.19 2458542 47047 50.070

4910164 123728 100.000

Peak rejection level: 200000

Figure S270. HPLC analysis of the racemic 3g, for comparison (Table 2, entry 7)
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05:07 PM

Data Path: D:\Prakash\DATA\0772\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-125(Chiral)
Injection from this vial: 1 of 1

Series: 0772
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 17%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 14.44 17925968 574213 97.325
2 21.95 492768 11892 2.675

18418736 586105 100.000

Peak rejection level: 200000

Figure S271. HPLC analysis of chiral 3g, obtained from the reaction with catalyst IV (Table 2, entry 7)
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09:23 PM

Data Path: D:\Prakash\DATA\0777\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-125(Co)
Injection from this vial: 1 of 1

Series: 0777
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 17%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 15.78 8221081 242712 85.487
2 23.97 1395700 25815 14.513

9616781 268527 100.000

Peak rejection level: 200000

Figure S272. HPLC analysis of the mixture of chiral 3g and racemic 3g,   
for comparison (Table 2, entry 7)
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Reported Date and Time: 08/06/2018 
08:39 PM

Data Path: D:\Prakash\DATA\0987\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-131F1(Racemic)
Injection from this vial: 1 of 1

Series: 0987
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 8.79 2041937 123397 50.021
2 9.84 2040182 104790 49.979

4082119 228187 100.000

Peak rejection level: 1000

Figure S273. HPLC analysis of the racemic 4g, for comparison (Table 2, entry 7)
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Data Path: D:\Prakash\DATA\0995\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-131F1(Chiral)
Injection from this vial: 1 of 1

Series: 0995
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 271 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 271 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.47 1075554 59604 38.730
2 10.63 1701479 79527 61.270

2777033 139131 100.000

Peak rejection level: 1000

Figure S274. HPLC analysis of chiral 4g, obtained from the reaction with catalyst IV (Table 2, entry 7).
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Chaudari

Series: 0991 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/07/2018 

11:19 AM
Processed Date and Time: 08/07/2018 

11:52 AM

Reported Date and Time: 08/07/2018 
11:53 AM

Data Path: D:\Prakash\DATA\0991\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-31F1(Co)
Injection from this vial: 1 of 1

Series: 0991
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 271 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 271 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 8.97 1910742 111564 47.166
2 10.07 2140346 104830 52.834

4051088 216394 100.000

Peak rejection level: 1000

Figure S275. HPLC analysis of the mixture of chiral 4g and racemic 4g, 
for comparison (Table 2, entry 7)
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Series: 0778 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 01/22/2018 

02:43 PM
Processed Date and Time: 01/23/2018 

03:45 PM

Reported Date and Time: 01/23/2018 
03:46 PM

Data Path: D:\Prakash\DATA\0778\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-128(Racemic)
Injection from this vial: 1 of 1

Series: 0778
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.22 12273120 578413 49.882
2 10.96 12331228 460789 50.118

24604348 1039202 100.000

Peak rejection level: 200000

Figure S276. HPLC analysis of the racemic 3h, for comparison (Table 2, entry 8)
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07:31 PM

Reported Date and Time: 01/23/2018 
07:31 PM

Data Path: D:\Prakash\DATA\0792\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-128Racemic)
Injection from this vial: 1 of 1

Series: 0792
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.29 16182 852 3.830
2 11.10 406348 14364 96.170

422530 15216 100.000

Peak rejection level: 100

Figure S277. HPLC analysis of chiral 3h, obtained from the reaction with catalyst IV (Table 2, entry 8)
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Reported Date and Time: 01/23/2018 
08:04 PM

Data Path: D:\Prakash\DATA\0793\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-128(Co)
Injection from this vial: 1 of 1

Series: 0793
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.21 2436353 113236 12.702
2 10.91 16744424 604886 87.298

19180777 718122 100.000

Peak rejection level: 200000

Figure S278. HPLC analysis of the mixture of chiral 3h and racemic 3h,  
for comparison (Table 2, entry 8)
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10:14 PM
Processed Date and Time: 07/12/2018 

11:13 PM

Reported Date and Time: 07/12/2018 
11:14 PM

Data Path: D:\CLW\DATA\0006\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-44-f1-racemic
Injection from this vial: 1 of 1

Series: 0006
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%THF+80%HEX-IC

Chrom Type: Fixed WL Chromatogram, 301 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 301 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.10 4282585 389004 49.891
2 9.95 4301273 206820 50.109

8583858 595824 100.000

Peak rejection level: 1000

Figure S279. HPLC analysis of the racemic 4h, for comparison (Table 2, entry 8)
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Reported Date and Time: 07/12/2018 
11:19 PM

Data Path: D:\CLW\DATA\0005\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-44-f1-chiral
Injection from this vial: 1 of 1

Series: 0005
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%THF+80%HEX-IC

Chrom Type: Fixed WL Chromatogram, 301 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 301 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.89 1849042 156770 26.828
2 9.21 5043132 249344 73.172

6892174 406114 100.000

Peak rejection level: 1000

Figure S280. HPLC analysis of chiral 4h, obtained from the reaction with catalyst IV (Table 2, entry 8)
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Processed Date and Time: 07/12/2018 

11:06 PM

Reported Date and Time: 07/12/2018 
11:07 PM

Data Path: D:\CLW\DATA\0007\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-44-f1-(Co)
Injection from this vial: 1 of 1

Series: 0007
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%THF+80%HEX-IC

Chrom Type: Fixed WL Chromatogram, 302 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 302 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.14 10087898 894628 28.163
2 9.71 25732057 925234 71.837

35819955 1819862 100.000

Peak rejection level: 1000

Figure S281. HPLC analysis of the mixture of chiral 4h and racemic 4h,  
for comparison (Table 2, entry 8)
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 03/27/2018 

01:54 PM
Processed Date and Time: 03/27/2018 
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Reported Date and Time: 03/27/2018 
03:08 PM

Data Path: D:\Prakash\DATA\0836\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-149 F2(Racemic)
Injection from this vial: 1 of 1

Series: 0836
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 25%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.01 3347789 315306 49.632
2 6.79 3397386 263430 50.368

6745175 578736 100.000

Peak rejection level: 200000

Figure S282. HPLC analysis of the racemic 3i, for comparison (Table 2, entry 9)
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03:03 PM

Data Path: D:\Prakash\DATA\0837\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-149 F2(Chiral)
Injection from this vial: 1 of 1

Series: 0837
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 25%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.00 404394 38109 3.035
2 6.75 12919402 961560 96.965

13323796 999669 100.000

Peak rejection level: 200000

Figure S283. HPLC analysis of chiral 3i, obtained from the reaction with catalyst IV (Table 2, entry 9)
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02:59 PM

Reported Date and Time: 03/27/2018 
03:00 PM

Data Path: D:\Prakash\DATA\0838\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-149 F2(Co)
Injection from this vial: 1 of 1

Series: 0838
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 25%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.00 2289460 213537 22.355
2 6.77 7952123 610930 77.645

10241583 824467 100.000

Peak rejection level: 200000

Figure S284. HPLC analysis of the mixture of chiral 3i and racemic 3i,   
for comparison (Table 2, entry 9)

S296



D-2000: Prakash 
Chaudari

Series: 0847 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 03/28/2018 

04:16 PM
Processed Date and Time: 03/28/2018 

05:27 PM

Reported Date and Time: 03/28/2018 
05:27 PM

Data Path: D:\Prakash\DATA\0847\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-149 F1(Racemic)
Injection from this vial: 1 of 1

Series: 0847
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%THF+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 4.93 6200328 690214 50.187
2 5.87 6154244 613358 49.813

12354572 1303572 100.000

Peak rejection level: 200000

Figure S285. HPLC analysis of the racemic 4i, for comparison (Table 2, entry 9)
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Data Path: D:\Prakash\DATA\0853\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-149 (Racemic)
Injection from this vial: 1 of 1

Series: 0853
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%THF+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.11 6958220 741940 84.540
2 6.15 1272461 127807 15.460

8230681 869747 100.000

Peak rejection level: 200000

Figure S286. HPLC analysis of chiral 4i, obtained from the reaction with catalyst IV (Table 2, entry 9)
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Data Path: D:\Prakash\DATA\0854\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-149 (Racemic)
Injection from this vial: 1 of 1

Series: 0854
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%THF+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 5.07 2608817 338393 66.044
2 6.11 1341326 140954 33.956

3950143 479347 100.000

Peak rejection level: 200000

Figure S287. HPLC analysis of the mixture of chiral 4i and racemic 4i, 
for comparison (Table 2, entry 9)
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Data Path: D:\Prakash\DATA\0903\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-101F2(Racemic)
Injection from this vial: 1 of 1

Series: 0903
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.65 1017368 31792 49.634
2 18.17 1032393 21918 50.366

2049761 53710 100.000

Peak rejection level: 2000

Figure S288. HPLC analysis of the racemic 3j, for comparison (Table 2, entry 10)
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Data Path: D:\Prakash\DATA\0895\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-101F2(Major)(Chiral

)
Injection from this vial: 1 of 1

Series: 0895
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 295 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 295 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 11.05 15959388 462934 98.283
2 18.95 278827 6160 1.717

16238215 469094 100.000

Peak rejection level: 1000

Figure S289. HPLC analysis of chiral 3j, obtained from the reaction with catalyst IV (Table 2, entry 10)
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Data Path: D:\Prakash\DATA\0902\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-101F2(Co)
Injection from this vial: 1 of 1

Series: 0902
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 10.77 8990652 332337 85.553
2 18.39 1518162 34298 14.447

10508814 366635 100.000

Peak rejection level: 2000

Figure S290. HPLC analysis of the mixture of chiral 3j and racemic 3j, 
for comparison (Table 2, entry 10)
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05:53 PM

Data Path: D:\Prakash\DATA\0891\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-101F1(Racemic)
Injection from this vial: 1 of 1

Series: 0891
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 8.51 15063128 569364 50.102
2 9.66 15001995 526203 49.898

30065123 1095567 100.000

Peak rejection level: 2000

Figure S291. HPLC analysis of the racemic 4j, for comparison (Table 2, entry 10)
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D-2000: Prakash 
Chaudari

Series: 0892 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/05/2018 

04:45 PM
Processed Date and Time: 07/05/2018 

05:59 PM

Reported Date and Time: 07/05/2018 
06:00 PM

Data Path: D:\Prakash\DATA\0892\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-101F1(Chiral)
Injection from this vial: 1 of 1

Series: 0892
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.46 4474289 176025 28.878
2 8.46 11019678 374494 71.122

15493967 550519 100.000

Peak rejection level: 2000

Figure S292. HPLC analysis of chiral 4j, obtained from the reaction with catalyst IV (Table 2, entry 10)
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D-2000: Prakash 
Chaudari

Series: 0893 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/05/2018 

05:43 PM
Processed Date and Time: 07/05/2018 

06:11 PM

Reported Date and Time: 07/05/2018 
06:12 PM

Data Path: D:\Prakash\DATA\0893\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-03-101F1(Co)
Injection from this vial: 1 of 1

Series: 0893
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 10%THF+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 8.51 7476348 310613 42.707
2 9.63 10029675 384328 57.293

17506023 694941 100.000

Peak rejection level: 2000

Figure S293. HPLC analysis of the mixture of chiral 4j and racemic 4j, 
for comparison (Table 2, entry 10)
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Chaudari

Series: 0998 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 11/22/2018 

05:54 PM
Processed Date and Time: 11/22/2018 

10:18 PM

Reported Date and Time: 11/22/2018 
10:19 PM

Data Path: D:\Prakash\DATA\0998\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-039 F2 (Racemic)
Injection from this vial: 1 of 1

Series: 0998
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.70 10004240 695965 49.465
2 9.05 10220672 531322 50.535

20224912 1227287 100.000

Peak rejection level: 1000

Figure S294. HPLC analysis of the racemic 3k, for comparison (Scheme 3, b)
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 11/22/2018 

06:43 PM
Processed Date and Time: 11/22/2018 

10:16 PM

Reported Date and Time: 11/22/2018 
10:17 PM

Data Path: D:\Prakash\DATA\1000\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-039 F2 (Chiral)
Injection from this vial: 1 of 1

Series: 1000
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 240 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 240 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.71 538909 36377 4.273
2 9.03 12074068 627771 95.727

12612977 664148 100.000

Peak rejection level: 1000

Figure S295. HPLC analysis of chiral 3k obtained (Scheme 3, b)
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Series: 1008 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 11/23/2018 

04:51 PM
Processed Date and Time: 11/23/2018 

05:12 PM

Reported Date and Time: 11/23/2018 
05:13 PM

Data Path: D:\Prakash\DATA\1008\
Processing Method: test-IPA/Hx-IC
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-039 F2 (CO)
Injection from this vial: 1 of 1

Series: 1008
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%IPA+HX 1.00mL/MIN COL-IC

Chrom Type: Fixed WL Chromatogram, 225 nm
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Processing Method: test-IPA/Hx-IC
Column Type: IC Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.85 11794310 743744 41.577
2 9.26 16572939 793494 58.423

28367249 1537238 100.000

Peak rejection level: 1000
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Figure S296. HPLC analysis of the mixture of chiral 3k and racemic 3k, for comparison (Scheme 3, b)



D-2000: CLW Series: 0028 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/15/2018 

12:37 AM
Processed Date and Time: 08/15/2018 

01:09 AM

Reported Date and Time: 08/15/2018 
01:10 AM

Data Path: D:\CLW\DATA\0028\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-48-F1-racemic
Injection from this vial: 1 of 1

Series: 0028
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IC

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.31 1607151 87901 49.828
2 7.51 1618270 70175 50.172

3225421 158076 100.000

Peak rejection level: 1000

Figure S297.  HPLC analysis of the racemic 4k, for comparison (Scheme 3, b)
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D-2000: CLW Series: 0031 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/15/2018 

01:50 AM
Processed Date and Time: 10/30/2018 

04:59 PM

Reported Date and Time: 10/30/2018 
04:59 PM

Data Path: D:\CLW\DATA\0031\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-46-F1-chiral
Injection from this vial: 1 of 1

Series: 0031
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IC

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.30 1175067 59605 68.404
2 7.49 542779 22402 31.596

1717846 82007 100.000

Peak rejection level: 1000

Figure S298. HPLC analysis of chiral 4k obtained (Scheme 3, b)
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D-2000: CLW Series: 0010 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/02/2018 

02:25 PM
Processed Date and Time: 10/30/2018 

04:57 PM

Reported Date and Time: 10/30/2018 
04:58 PM

Data Path: D:\CLW\DATA\0010\
Processing Method: test-THF/Hx-IC
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-46+48-F1-Co
Injection from this vial: 1 of 1

Series: 0010
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-IC

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-THF/Hx-IC
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 6.37 4692249 378342 62.285
2 7.51 2841226 189077 37.715

7533475 567419 100.000

Peak rejection level: 1000
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Figure S299. HPLC analysis of the mixture of chiral 4k and racemic 4k, for comparison (Scheme 3, b)



D-2000: CLW Series: 0039 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/17/2018 

01:04 AM
Processed Date and Time: 08/17/2018 

02:15 AM

Reported Date and Time: 08/17/2018 
02:16 AM

Data Path: D:\CLW\DATA\0039\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-51-F2-racemic
Injection from this vial: 1 of 1

Series: 0039
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IA

Chrom Type: Fixed WL Chromatogram, 265 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 265 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 15.28 17407435 447606 49.783
2 18.22 17559259 410572 50.217

34966694 858178 100.000

Peak rejection level: 1000

Figure S300. HPLC analysis of the racemic 7a for comparison (Scheme 3, c)
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D-2000: CLW Series: 0040 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/16/2018 

11:59 PM
Processed Date and Time: 08/17/2018 

06:01 PM

Reported Date and Time: 08/17/2018 
06:01 PM

Data Path: D:\CLW\DATA\0040\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-52-F2-chiral
Injection from this vial: 1 of 1

Series: 0040
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IA

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 15.91 958367 29010 11.479
2 18.41 7390636 208373 88.521

8349003 237383 100.000

Peak rejection level: 1000

Figure S301. HPLC analysis of chiral 7a, obtained from the reaction with catalyst IV (Scheme 3, c).
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D-2000: CLW Series: 0043 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/21/2018 

02:26 PM
Processed Date and Time: 08/21/2018 

04:12 PM

Reported Date and Time: 08/21/2018 
04:13 PM

Data Path: D:\CLW\DATA\0043\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-51+52-F2-Co
Injection from this vial: 1 of 1

Series: 0043
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IA

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 15.59 1271141 47697 36.582
2 18.55 2203645 69484 63.418

3474786 117181 100.000

Peak rejection level: 1000

Figure S302. HPLC analysis of the mixture of chiral 7a and racemic 7a, 
for comparison (Scheme 3, c)
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D-2000: CLW Series: 0034 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/16/2018 

07:35 PM
Processed Date and Time: 08/17/2018 

12:58 AM

Reported Date and Time: 08/17/2018 
12:59 AM

Data Path: D:\CLW\DATA\0034\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-51-F1-racemic
Injection from this vial: 1 of 1

Series: 0034
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IA

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 12.01 10851476 573057 49.717
2 13.09 10974988 525738 50.283

21826464 1098795 100.000

Peak rejection level: 1000

Figure S303. HPLC analysis of the racemic 8a, for comparison (Scheme 3, c)
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/16/2018 

10:34 PM
Processed Date and Time: 08/16/2018 

11:26 PM

Reported Date and Time: 08/16/2018 
11:26 PM

Data Path: D:\CLW\DATA\0037\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-52-F1-chiral
Injection from this vial: 1 of 1

Series: 0037
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IA

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 12.15 9998093 474512 57.350
2 13.25 7435222 345097 42.650

17433315 819609 100.000

Peak rejection level: 1000

Figure S304. HPLC analysis of chiral 8a, obtained from the reaction with catalyst IV (Scheme 3, c).
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 08/16/2018 

11:58 PM
Processed Date and Time: 08/17/2018 

12:51 AM

Reported Date and Time: 08/17/2018 
12:52 AM

Data Path: D:\CLW\DATA\0038\
Processing Method: test-THF/Hx-IA
System (acquisition): Sys 1
Application(data): CLW
Sample Name: CLW-1-51+52-F1-Co
Injection from this vial: 1 of 1

Series: 0038
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 15%THF+85%Hex-1.0ml/min-col-IA

Chrom Type: Fixed WL Chromatogram, 260 nm

1
2
.
1
5

1
3
.
3
3

0 2 4 6 8 10 12 14 16 18 20 22 24

Retention Time (min)

0

100

200

300

400

500

In
te

ns
it

y 
(m

V)

Processing Method: test-THF/Hx-IA
Column Type: IC Method Developer: CLW
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 12.15 12052851 584003 54.653
2 13.33 10000500 456240 45.347

22053351 1040243 100.000

Peak rejection level: 1000

Figure S305. HPLC analysis of the mixture of chiral 8a and racemic 8a, 
for comparison (Scheme 3, c)
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/20/2018 

12:40 PM
Processed Date and Time: 07/20/2018 
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Reported Date and Time: 07/20/2018 
01:17 PM

Data Path: D:\Prakash\DATA\0925\
Processing Method: test-IPA/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-022F3(Racemic)
Injection from this vial: 1 of 1

Series: 0925
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.22 2107004 134650 49.748
2 10.32 2128360 117259 50.252

4235364 251909 100.000

Peak rejection level: 200000

Figure S306. HPLC analysis of the racemic 9b, for comparison (Scheme 3, d)
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Series: 0926 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/20/2018 

01:06 PM
Processed Date and Time: 07/20/2018 

01:33 PM

Reported Date and Time: 07/20/2018 
01:34 PM

Data Path: D:\Prakash\DATA\0926\
Processing Method: test-IPA/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-022F3(Chiral)
Injection from this vial: 1 of 1

Series: 0926
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 254 nm
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.57 1537740 89761 11.117
2 10.74 12294292 656189 88.883

13832032 745950 100.000

Peak rejection level: 200000

Figure S307. HPLC analysis of chiral 9b, obtained from the reaction with catalyst IV (Scheme 3, d).
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Series: 0927 Report Name: modified System: Sys 1
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D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/20/2018 

01:27 PM
Processed Date and Time: 07/20/2018 

01:56 PM

Reported Date and Time: 07/20/2018 
01:57 PM

Data Path: D:\Prakash\DATA\0927\
Processing Method: test-IPA/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-022F3(Co)
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Sample Description: 20%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 280 nm
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 280 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.60 499270 30488 21.465
2 10.75 1826655 99588 78.535

2325925 130076 100.000

Peak rejection level: 200000

Figure S308. HPLC analysis of the mixture of chiral 9b and racemic 9b,  
for comparison (Scheme 3, d)
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Processing Method: test-IPA/Hx-IA
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Sample Name: PDC-04-022F1(Racemic)
Injection from this vial: 1 of 1

Series: 0919
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 30%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 270 nm
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 270 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.41 1849752 162816 49.445
2 8.57 1891270 140780 50.555

3741022 303596 100.000

Peak rejection level: 200000

Figure S309. HPLC analysis of the racemic 8b, for comparison (Scheme 3, d)
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 215 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.45 7223716 611280 60.816
2 8.62 4654258 341395 39.184

11877974 952675 100.000

Peak rejection level: 200000

Figure S310. HPLC analysis of chiral 8b, obtained from the reaction with catalyst IV (Scheme 3, d).
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7
.
5
5

8
.
7
3

0 2 4 6 8 10 12 14

Retention Time (min)

0

50

100

150

200

250

In
te

ns
it

y 
(m

V)

Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.55 2302835 197310 52.083
2 8.73 2118632 153224 47.917

4421467 350534 100.000

Peak rejection level: 200000

Figure S311. HPLC analysis of the mixture of chiral 8b and racemic 8b,   
for comparison (Scheme 3, d)
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Injection from this vial: 1 of 1

Series: 0952
Vial Number: 1
Vial Type: UNK
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Sample Description: 20%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 260 nm
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 260 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.75 1404119 88747 49.479
2 10.94 1433680 77156 50.521

2837799 165903 100.000

Peak rejection level: 200000

Figure S312. HPLC analysis of the racemic 9b, for comparison (Scheme 3, e)

S324



D-2000: Prakash 
Chaudari

Series: 0955 Report Name: modified System: Sys 1

Page Indicator:  1 / 5

D-2000 Elite HPLC System Manager Report
Analyzed Date and Time: 07/27/2018 

01:44 PM
Processed Date and Time: 07/27/2018 

02:12 PM

Reported Date and Time: 07/27/2018 
02:13 PM

Data Path: D:\Prakash\DATA\0955\
Processing Method: test-IPA/Hx-IA
System (acquisition): Sys 1
Application(data): Prakash Chaudari
Sample Name: PDC-04-028F2(Chiral)
Injection from this vial: 1 of 1

Series: 0955
Vial Number: 1
Vial Type: UNK
Volume: 20.0 ul

Sample Description: 20%IPA+HX 1.00mL/MIN COL-IA

Chrom Type: Fixed WL Chromatogram, 215 nm
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 215 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.34 7419539 461068 94.979
2 10.53 392189 22486 5.021

7811728 483554 100.000

Peak rejection level: 200000

Figure S313. HPLC analysis of chiral 9b, obtained from the reaction with catalyst III (Scheme 3, e).
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 254 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 9.59 1738881 109649 75.257
2 10.76 571716 31349 24.743

2310597 140998 100.000

Peak rejection level: 200000

Figure S314. HPLC analysis of the mixture of chiral 9b and racemic 9b,    
for comparison (Scheme 3, e)
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 215 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.65 6428707 566473 49.534
2 8.87 6549688 489549 50.466

12978395 1056022 100.000

Peak rejection level: 200000

Figure S315. HPLC analysis of the racemic 8b, for comparison (Scheme 3, e)
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 225 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.57 8938622 731760 42.664
2 8.80 12012588 852648 57.336

20951210 1584408 100.000

Peak rejection level: 200000

Figure S316. HPLC analysis of chiral 8b, obtained from the reaction with catalyst III (Scheme 3, e).
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Processing Method: test-IPA/Hx-IA
Column Type: IA Method Developer: Prakash
Method Description:  

Chrom Type: Fixed WL Chromatogram, 215 nm
Peak Quantitation: AREA
Calculation Method: EXT-STD
Scale Factor 1: 1.000

No. RT Area Height Area %

1 7.65 10835806 886034 43.357
2 8.89 14156222 967478 56.643

24992028 1853512 100.000

Peak rejection level: 200000

Figure S317. HPLC analysis of the mixture of chiral 8b and racemic 8b,  
for comparison (Scheme 3, e)
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