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X-Ray structure determination of compound 7a  

The crystal of 7a was immersed in cryo-oil, mounted in a loop, and measured at a temperature 

of 120 K. The X-ray diffraction data was collected on a Rigaku Oxford Diffraction Supernova 

diffractometer using Cu Kα radiation. The CrysAlisPro1 software package was used for cell 

refinement and data reduction. An analytical absorption correction (CrysAlisPro1) was applied 

to the intensities before the structure solution. The structure was solved in the chiral space 

group P21P212 by direct methods (SHELXS2). Structural refinement was carried out using 

SHELXL3 software with SHELXLE4 graphical user interface. The NH2 and OH hydrogen atoms 

were located from the difference Fourier map and refined isotropically. All other hydrogen 

atoms were positioned geometrically and constrained to ride on their parent atoms, with C-H 

= 0.95-1.00 Å and Uiso = 1.2-1.5·Ueq(parent atom). The crystallographic details are summarized 

in Table S1. 

Table S1. Crystal Data. 

 7a 

CCDC  

empirical formula C17H28ClNO2 

fw 313.85 

temp (K) 120(2)  

(Å) 1.54184  

cryst syst Orthorhombic 

space group P21212 

a (Å) 29.0568(6)  

b (Å) 12.0858(2)  

c (Å) 5.04192(7)  

α(deg) 90 

 (deg) 90 

γ(deg) 90 

V (Å3) 1770.59(6) 

Z 4 

calc (Mg/m3) 1.177 

(Mo K) (mm-1) 1.936 

No. reflns. 24785 

Unique reflns. 3752 

Completeness to  =67.684° 99.9% 

Absolute structure 

parameter 

0.001(7) 

GOOF (F2) 1.031 

Rint 0.0534 

R1a (I  2) 0.0332 

wR2b (I  2) 0.0776 
a R1 = ||Fo| – |Fc||/|Fo|.  bwR2 = {[w(Fo2 – Fc2)2]/ [w(Fo2)2]}1/2 
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5 
 

1. Rikagu Oxford Diffraction, CrysAlisPro v. 1.171.37.35, 2014, Rikagu Oxford Diffraction inc., 
Yarnton, Oxfordshire, England. 

2. Sheldrick, G. M. Acta Cryst. 2015, A71, 3-8. 
3. Sheldrick, G. M. Acta Cryst. 2015, C71, 3-8. 
4. Hübschle, C. B.; Sheldrick, G. M.; Dittrich, B. J. Appl. Cryst. 2011, 44, 1281-1284.  

 



6 
 

Figure S1: 

1H-NMR of compound (S)-N-Benzyl-1-(4-Isopropylcyclohex-1-en-1-yl)methanamine hydrochloride 3a 
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Figure S2: 

13C-NMR of compound (S)-N-Benzyl-1-(4-Isopropylcyclohex-1-en-1-yl)methanamine hydrochloride 3a 
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Figure S3: 

COSY NMR of compound (S)-N-Benzyl-1-(4-Isopropylcyclohex-1-en-1-yl)methanamine hydrochloride 3a 
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Figure S4: 

1H-NMR of compound (R)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3b 
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Figure S5: 

13C-NMR of compound (R)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3b 
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Figure S6: 

COSY of compound (R)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3b
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Figure S7: 

HSQC NMR of compound (R)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3b 
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Figure S8: 

HMBC NMR of compound (R)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3b 
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Figure S9: 

1H-NMR of compound (S)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3c  
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Figure S10: 

13C-NMR of compound (S)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3c 

 

 

 

 

 



16 
 

Figure S11: 

COSY of compound (S)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3c 
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Figure S12: 

HSQC of compound (S)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3c 
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Figure S13: 

HMBC of compound(S)-N-(((S)-4-Isopropylcyclohex-1-en-1-yl)methyl)-1-phenylethanamine hydrochloride 3c 
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Figure S 14: 1H-NMR of compound (S)-tert-butyl benzyl((4-isopropylcyclohex-1-en-1-yl)methyl)carbamate (4a 
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Figure S 15: 13C-NMR of compound (S)-tert-butyl benzyl((4-isopropylcyclohex-1-en-1-yl)methyl)carbamate 4a 
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Figure S 16: 1H-NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((S)-1-phenylethyl)carbamate 4b 
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Figure S 17: 13C-NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((S)-1-phenylethyl)carbamate 4b 
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Figure S 18: COSY NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((S)-1-phenylethyl)carbamate 4b 
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Figure S 19: HSQC NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((S)-1-phenylethyl)carbamate 4b 
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Figure S 20: HMBC NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((S)-1-phenylethyl)carbamate 4b 
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Figure S 21: 1H-NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((R)-1-phenylethyl)carbamate 4c 
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Figure S 22: 13C-NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((R)-1-phenylethyl)carbamate 4c 
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Figure S 23: COSY NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((R)-1-phenylethyl)carbamate 4c 
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Figure S 24: HSQC NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((R)-1-phenylethyl)carbamate 4c 
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Figure S 25: HMBC NMR of compound tert-butyl (((S)-4-isopropylcyclohex-1-en-1-yl)methyl)((R)-1-phenylethyl)carbamate 4c 
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Figure S 26: 1H-NMR of compound tert-butyl benzyl(((1S,2S,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)carbamate 5a 
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Figure S 27: 13C-NMR of compound tert-butyl benzyl(((1S,2S,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)carbamate 5a 
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Figure S 28: 1H-NMR of compound tert-butyl benzyl(((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)carbamate 6a 
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Figure S 29: 13C-NMR of compound tert-butyl benzyl(((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)carbamate 6a 
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Figure S 30: 1H-NMR of compound tert-butyl (((1S,2S,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((S)-1-phenylethyl)carbamate 5b 
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Figure S 31: 13C-NMR of compound tert-butyl (((1S,2S,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((S)-1-phenylethyl)carbamate 5b 
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Figure S 32: 1H-NMR of compound tert-butyl (((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((S)-1-phenylethyl)carbamate 6b 
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Figure S 33: 13C-NMR of compound tert-butyl (((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((S)-1-phenylethyl)carbamate 6b 
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Figure S 34: 1H-NMR of compound tert-butyl (((1S,2S,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((R)-1-phenylethyl)carbamate 5c 
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Figure S 35: 13C-NMR of compound tert-butyl (((1S,2S,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((R)-1-phenylethyl)carbamate 5c 
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Figure S 36: 1H-NMR of compound tert-butyl (((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((R)-1-phenylethyl)carbamate 6c 
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Figure S 37: 13C-NMR of compound tert-butyl (((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((R)-1-phenylethyl)carbamate 6c 

 

  



43 
 

Figure S 38: HSQC NMR of compound tert-butyl (((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((R)-1-phenylethyl)carbamate 6c 
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Figure S 39: HMBC NMR of compound tert-butyl (((1R,2R,4S)-1,2-dihydroxy-4-isopropylcyclohexyl)methyl)((R)-1-phenylethyl)carbamate 6c 
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Figure S 40: 1H-NMR of compound (1S,2S,4S)-1-((benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol 7a 
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Figure S 41: 13C-NMR of compound (1S,2S,4S)-1-((benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol 7a 
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Figure S 42:  COSY NMR of compound (1S,2S,4S)-1-((benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 7a 
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Figure S 43:  NOESY NMR of compound (1S,2S,4S)-1-((benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 7a

 

  



49 
 

Figure S 44:  HSQC NMR of compound (1S,2S,4S)-1-((benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 7a 
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Figure S 45: 1H-NMR of compound (1S,2S,4S)-4-isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 7b 

 

 

 

  



51 
 

Figure S 46: 13C-NMR of compound (1S,2S,4S)-4-isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 7b 
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Figure S 47: 1H-NMR of compound (1S,2S,4S)-4-Isopropyl-1-((((R)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol 7c 
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Figure S 48: 13C-NMR of compound (1S,2S,4S)-4-Isopropyl-1-((((R)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol 7c 
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Figure S 49: 1H-NMR of compound (1R,2R,4S)-1-((Benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 11a 
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Figure S 50: 13C-NMR of compound (1R,2R,4S)-1-((Benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 11a 
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Figure S 51: COSY NMR of compound (1R,2R,4S)-1-((Benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 11a 
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Figure S 52:  NOESY NMR of compound (1R,2R,4S)-1-((Benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 11a 
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Figure S 53: HSQC NMR of compound (1R,2R,4S)-1-((Benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 11a 
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Figure S 54: HMBC NMR of compound (1R,2R,4S)-1-((Benzylamino)methyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 11a 
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Figure S 55: 1H-NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11b 
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Figure S 56: 13C-NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11b 
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Figure S 57: COSY NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11b 
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Figure S 58: NOESY NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11b 
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Figure S 59: HSQC NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((S)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11b 
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Figure S 60: 1H-NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((R)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11c 

 

 

 

 

 

 



66 
 

Figure S 61: 13C-NMR of compound (1R,2R,4S)-4-Isopropyl-1-((((R)-1-phenylethyl)amino)methyl)cyclohexane-1,2-diol hydrochloride 11c 
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Figure S 62: 1H-NMR of compound (1S,2S,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 8 
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Figure S 63: 13C-NMR of compound (1S,2S,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 8 
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Figure S 64: COSY NMR of compound (1S,2S,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 8 
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Figure S 65: HSQC NMR of compound (1S,2S,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 8 
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Figure S 66: HMBC NMR of compound (1S,2S,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 8 
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Figure S 67: 1H-NMR of compound (1R,2R,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 12 
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Figure S 68: 13C-NMR of compound (1R,2R,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 12 
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Figure S 69: COSY NMR of compound (1R,2R,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 12 
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Figure S 70: HSQC NMR of compound (1R,2R,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 12 
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Figure S 71: HMBC NMR of compound (1R,2R,4S)-1-(Aminomethyl)-4-isopropylcyclohexane-1,2-diol hydrochloride 12 
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Figure S 72: 1H-NMR of compound (1S,2S,4S)-1-((Benzyl(methyl)amino)methyl)-4-isopropylcyclohexane-1,2-diol 9 
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Figure S 73: 13C-NMR of compound (1S,2S,4S)-1-((Benzyl(methyl)amino)methyl)-4-isopropylcyclohexane-1,2-diol 9 
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Figure S 74: 1H-NMR of compound (1R,2R,4S)-1-((Benzyl(methyl)amino)methyl)-4-isopropylcyclohexane-1,2-diol 13 
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Figure S 75: 13C-NMR of compound (1R,2R,4S)-1-((Benzyl(methyl)amino)methyl)-4-isopropylcyclohexane-1,2-diol 13 
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Figure S 76: 1H-NMR of compound (4aS,7S,8aS)-3-Benzyl-7-isopropyloctahydro-2H-benzo[e][1,3]oxazin-4a-ol 10a 
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Figure S 77: 13C-NMR of compound (4aS,7S,8aS)-3-Benzyl-7-isopropyloctahydro-2H-benzo[e][1,3]oxazin-4a-ol 10a 
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Figure S 78: COSY NMR of compound (4aS,7S,8aS)-3-Benzyl-7-isopropyloctahydro-2H-benzo[e][1,3]oxazin-4a-ol 10a 

 

 

  



84 
 

Figure S 79: NOESY NMR of compound (4aS,7S,8aS)-3-Benzyl-7-isopropyloctahydro-2H-benzo[e][1,3]oxazin-4a-ol 10a 
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Figure S 80: HSQC NMR of compound (4aS,7S,8aS)-3-Benzyl-7-isopropyloctahydro-2H-benzo[e][1,3]oxazin-4a-ol 10a 

 

 

 

  



86 
 

Figure S 81: HMBC NMR of compound (4aS,7S,8aS)-3-Benzyl-7-isopropyloctahydro-2H-benzo[e][1,3]oxazin-4a-ol 10a 

 

 



87 
 

Figure S 82: 1H-NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((S)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10b 

 

 

 

 

 

 



88 
 

Figure S 83: 13C-NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((S)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10b 
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Figure S 84: COSY NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((S)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10b 
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Figure S 85: HSQC NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((S)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10b 
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Figure S 86: HMBC NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((S)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10b 
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Figure S 87: 1H-NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((R)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10c 
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Figure S 88: 13C-NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((R)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10c 
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Figure S 89: COSY NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((R)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10c 

 

 

 

  



95 
 

Figure S 90: HSQC NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((R)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10c 
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Figure S 91: HMBC NMR of compound (4aS,7S,8aS)-7-Isopropyl-3-((R)-1-phenylethyl)octahydro-2H-benzo[e][1,3]oxazin-4a-ol 10c 
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Figure S 92: 1H-NMR of compound 2,2,2-Trichloro-N-((1R,5S)-5-isopropyl-2-metilenecyclohexyl)acetamide (intermediate) 16a and 2,2,2-

trichloro-N-((1S,5S)-5-isopropyl-2-methylenecyclohexyl)acetamide 16b 
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Figure S 93: 13C-NMR of compound 2,2,2-Trichloro-N-((1R,5S)-5-isopropyl-2-metilenecyclohexyl)acetamide (intermediate) 16a and 2,2,2-

trichloro-N-((1S,5S)-5-isopropyl-2-methylenecyclohexyl)acetamide 16b 
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Figure S 94: 1H-NMR of compound tert-Butyl ((1R,5S)-5-isopropyl-2-methylenecyclohexyl)carbamate 18a and tert-butyl ((1S,5S)-5-isopropyl-2-

methylenecyclohexyl)carbamate 18b 
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Figure S 95: 13C-NMR of compound tert-Butyl ((1R,5S)-5-isopropyl-2-methylenecyclohexyl)carbamate 18a and tert-butyl ((1S,5S)-5-isopropyl-

2-methylenecyclohexyl)carbamate 18b 
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Figure S 96: NOESY-NMR of compound tert-Butyl ((1R,5S)-5-isopropyl-2-methylenecyclohexyl)carbamate 18a and tert-butyl ((1S,5S)-5-

isopropyl-2-methylenecyclohexyl)carbamate 18b 

 



102 
 

Figure S 96: 1H-NMR of compound tert-Butyl ((1R,2S,5S)-2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)-carbamate 19a 
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Figure S 97: 13C-NMR of compound tert-Butyl ((1R,2S,5S)-2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)-carbamate 19a 
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Figure S 98: HSQC NMR of compound tert-Butyl ((1R,2S,5S)-2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)-carbamate 19a 
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Figure S 99: HMBC NMR of compound tert-Butyl ((1R,2S,5S)-2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)-carbamate 19a 
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Figure S 100: 1H-NMR of compound (1R,2R,5S)- and (1S,2R,5S)-tert-Butyl 2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)carbamate 

mixture 19b- c 
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Figure S 101: 13C-NMR of compound (1R,2R,5S)- and (1S,2R,5S)-tert-Butyl 2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)carbamate 

mixture 19b- c 
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Figure S 102: COSY-NMR of compound (1R,2R,5S)- and (1S,2R,5S)-tert-Butyl 2-hydroxy-2-hydroxymethyl-5-isopropylcyclohexyl)carbamate 

mixture 19b- c 
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Figure S 103: 1H-NMR of compound tert-Butyl ((5R,6R,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20b 
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Figure S 104: 13C-NMR of compound tert-Butyl ((5R,6R,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20b 
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Figure S 105: HSQC NMR of tert-Butyl ((5R,6R,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20b 
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Figure S 106: HMBC NMR of compound tert-Butyl ((5R,6R,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20b 
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Figure S 107: 1H-NMR of compound tert-Butyl ((5R,6S,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20c 
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Figure S 108: 13C-NMR of compound tert-Butyl ((5R,6S,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20c 
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Figure S 109: COSY NMR of compound tert-Butyl ((5R,6S,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20c 
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Figure S 110: HSQC NMR of compound tert-Butyl ((5R,6S,8S)-8-isopropyl-2,2-dimethyl-1,3-dioxaspiro[4,5]decane-6-yl)carbamate 20c 
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Figure S 111: 1H-NMR of compound (1S,2R,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21a            
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Figure S 112: 13C-NMR of compound (1S,2R,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21a            
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Figure S 113: NOESY-NMR of compound (1S,2R,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21a 
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Figure S 114: 1H-NMR of compound (1R,2R,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21b            
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Figure S 115: 13C-NMR of compound (1R,2R,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21b            
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Figure S 116: NOESY-NMR of compound (1R,2R,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21b        
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Figure S 117: 1H-NMR of compound (1R,2S,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21c            
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Figure S 118: 13C-NMR of compound (1R,2S,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21c            
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Figure S 119: NOESY-NMR of compound (1R,2S,4S)-2-Amino-1-hydroxymethyl-4-isopropylcyclohexanol hydrochloride 21c          
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Figure S 120: 1H-NMR of compound (1S,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23a 
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Figure S 121: 13C-NMR of compound (1S,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23a 

 

 

 

 

 

 

 

 



128 
 

Figure S 122: COSY NMR of compound (1S,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23a 
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Figure S 123: NOESY NMR of compound (1S,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23a 
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Figure S 124: HSQC NMR of compound (1S,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23a 
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Figure S 125: 1H-NMR of compound (1R,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23b 

 

 

 

  



132 
 

Figure S 125: 13C-NMR of compound (1R,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23b 
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Figure S 127: COSY NMR of compound (1R,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23b 
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Figure S 128: NOESY NMR of compound (1R,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23b 
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Figure S 129: HSQC NMR of compound (1R,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23b 
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Figure S 130: HMBC NMR of compound (1R,2R,4S)-2-Benzylamino-1-hydroxymethyl-4-isopropylcyclohexanol 23b 
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Figure S 131: 1H-NMR of compound (1S,2R,4S)-1-(Hydroxymethyl)-4-isopropyl-2-(methylamino)cyclohexanol hydrocloride 22 
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Figure S 132: 13C-NMR of compound (1S,2R,4S)-1-(Hydroxymethyl)-4-isopropyl-2-(methylamino)cyclohexanol hydrocloride 22 
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Figure S 133: COSY NMR of compound (1S,2R,4S)-1-(Hydroxymethyl)-4-isopropyl-2-(methylamino)cyclohexanol hydrocloride 22 
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Figure S 134: HSQC NMR of compound (1S,2R,4S)-1-(Hydroxymethyl)-4-isopropyl-2-(methylamino)cyclohexanol hydrocloride 22 
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Figure S 135: 1H-NMR of compound (4aS,7S,8aR)-1-Benzyl-7-isopropyloctahydro-1H-benzo[d][1,3]oxazine-4a-ol 25a 
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Figure S 136: 13C-NMR of compound (4aS,7S,8aR)-1-Benzyl-7-isopropyloctahydro-1H-benzo[d][1,3]oxazine-4a-ol 25a 
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Figure S 137: COSY NMR of compound (4aS,7S,8aR)-1-Benzyl-7-isopropyloctahydro-1H-benzo[d][1,3]oxazine-4a-ol 25a 
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Figure S 138: HSQC NMR of compound (4aS,7S,8aR)-1-Benzyl-7-isopropyloctahydro-1H-benzo[d][1,3]oxazine-4a-ol 25a 
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Figure S 139: 1H-NMR of compound (4aR,7S,8aR)-1-Benzyl-7-isopropyloctahydro-1H-benzo[d][1,3]oxazine-4a-ol 25b 

 

 

  



146 
 

Figure S 140: 13C-NMR of compound (4aR,7S,8aR)-1-Benzyl-7-isopropyloctahydro-1H-benzo[d][1,3]oxazine-4a-ol 25b 
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Figure S 141: 1H-NMR of compound (4aS,7S,8aR)-7-Isopropyl-1-methyloctahyro-1H-benzo[d][1,3]oxazine-4a-ol 24 
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Figure S 142: 13C-NMR of compound (4aS,7S,8aR)-7-Isopropyl-1-methyloctahyro-1H-benzo[d][1,3]oxazine-4a-ol 24 
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Figure S 143: COSY NMR of compound (4aS,7S,8aR)-7-Isopropyl-1-methyloctahyro-1H-benzo[d][1,3]oxazine-4a-ol 24 
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Figure S 144: HSQC NMR of compound (4aS,7S,8aR)-7-Isopropyl-1-methyloctahyro-1H-benzo[d][1,3]oxazine-4a-ol 24 
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Figure S 145: Chiral GC chromatogram of the mixture 16a and 16b 
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Figure S 146: Chiral GC chromatogram of the mixture 18a and 18b 
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Figure S 147: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

Catalyst: 10a 
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Figure S 148: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

Catalyst: 10b 
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Figure S 149: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

 

Catalyst: 10c 

 



156 
 

Figure S 150: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

 

Catalyst: 7b 
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Figure S 151: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

 

 

Catalyst: 11c 
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Figure S 152: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

 

Catalyst: 8 
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Figure S 153: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

 

Catalyst: 7a 
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Figure S 154: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

Catalyst: 11a 
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Figure S 155: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

 

 

 

Catalyst: 21b 
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Figure S 156: Chiral GC chromatogram of OAc 1-phenyl-1-propanol enantiomers 

 

  

Catalyst: 22 
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Figure S 157: Chiral HPLC chromatogram of 1-(p-tolyl)-1-propanol enantiomers 

 

 

 

 

  

Catalyst: 7a 
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Figure S 158: Chiral HPLC chromatogram of 1-(p-tolyl)-1-propanol enantiomers 

 

  

Catalyst: 10a 

 



165 
 

Figure S 159: Chiral HPLC chromatogram of 1-(p-methoxyphenyl)-1-propanol enantiomers 

 

Catalyst: 7a 
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Figure S 160: Chiral HPLC chromatogram of 1-(p-methoxyphenyl)-1-propanol enantiomers 

 

 

  

Catalyst: 10a 
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Figure S 161: Chiral HPLC chromatogram of 1-(m-methoxyphenyl)-1-propanol enantiomers 

 

 

Catalyst: 7a 
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Figure S 162: Chiral HPLC chromatogram of 1-(m-methoxyphenyl)-1-propanol enantiomers 

 

Catalyst: 10a 

 


