Electronic Supplementary Material (ESI) for Chemical Science.
This journal is © The Royal Society of Chemistry 2015

Johnston,

et al. Supporting Information I1
Enantioselective Synthesis of D-a-Amino Amides from Aliphatic Aldehydes

Kenneth E. Schwieter and Jeffrey N. Johnston*

Department of Chemistry and Vanderbilt Institute of Chemical Biology,
Vanderbilt University, Nashville, Tennessee 37235

SI-11-X
Figure 1. 'H NMR (400 MH2Z, CDCl3) OF S1L. ...euvoieeieeeeeeeeeeeeeeeeee et 4
Figure 2. 3C NMR (100 MHZ, CDCl3) OF SL. .....voieeeeeeeeeeeeeeeeeeee e ee e eees e eee e s sse s es e 5
Figure 3. 'H NMR (400 MH2Z, CDCl3) OF S2. .....ovoieeeeeeeeeeeeeeeeeeeeeeee e 6
Figure 4. 3C NMR (100 MHZ, CDCl3) OF S2. ...t ee e ee e eees e e s en et en s 7
Figure 5. 'H NMR (400 MH2Z, CDCl3) OF S3. ..ottt 8
Figure 6. *C NMR (100 MHZ, CDCl5) OF S3. ....ooovuuveiieieeeessesseeeseessesssesssssssssssssssssesssssssssssnsssensssssssnssssssnsens 9
Figure 7. "H NMR (400 MHZ, CDCl3) OF S4. w....ouiviieeieeeeeieseeisees e sesssessesss s s ssnnees 10
Figure 8. 1*C NMR (100 MHZ, CDCI5) Of S4. .....ovvorveeveeriseeeseessessesseessssssesssssssssssssssssssssssssssssssssnesenssees 11
Figure 9. "H NMR (400 MHZ, CDCl3) OF S5. w....vuiviieeeeieeeeseesisseesssseeseessessesssssssss s sessssssssssss s esssnsesssnssaes 12
Figure 10. 3C NMR (100 MHZ, CDCls) O S5. .....coovvurveerieeieseesssssessseossisssesssesssssssssssssssssessssssssssssnssesssees 13
Figure 11. 'H NMR (400 MH2Z, CDCl3) OF SB. ......vvuvereiereeresississeesisseesssessesssesssssssssssssssssssssssssnssssseansensenes 14
Figure 12. 3C NMR (100 MHZ, CDCl3) O SB. .....covverrveirriseiesessssssessseisssessssessssssssssssssssssssssssssssssssessenssees 15
Figure 13. 'H NMR (400 MHZ, CDCl3) O S7. ....ouvviiveeeeeeesesisses s sesseessesss s snsssssss s nsensssssnsenes 16
Figure 14. 3C NMR (100 MHZ, CDCl3) OF S7. ..ocvurverveereseieseessessesseisssesssessssssssssssssssssssssssssssssssssnssenssees 17
Figure 15. 'H NMR (600 MHZ, CDCl3) Of 4.......couvviiveieeeeeeseeeiessesssseeseessssiesssssssssnsss s ssssssss s nsenseansnnees 18
Figure 16. 3C NMR (150 MHZ, CDCl3) O 4.......ovvurveeveeriseisseessessesssessisssesss s sssss s ssnssenssees 19
Figure 17. 'H NMR (600 MHZ, CDCl3) Of 7.....ocovuireiieeeieeeeseesiessessesseeseesssssesssessesssssssssessssssssssss s nssnsesssnsenes 20
Figure 18. 3C NMR (150 MHZ, CDCl3) OF 7.....o.uvvoeveeeeereiseesseesiesessseessess s snsesnsessssssssssesnsssssssn s 21
Figure 19. 'H NMR (600 MHZ, CDCl3) OF 8.......couvvuieeeeieeeseeeisses s sesss s ssssssssss s nsesnses s 22
Figure 20. 3C NMR (150 MHZ, CDCl3) OF 8........vvurveirveeriseisseesiessessseessisssesesessesnssssssssssssessssssssesssnssenssees 23
Figure 21. 'H NMR (600 MHZ, CDCI3) O 9......ccvuiviieeeieeeesesisees s s snss s nssnees 24
Figure 22. 3C NMR (150 MHZ, CDCl3) OF .......ocvvrveieeeeieeieseesiesesssessssssesesesesssssssss s s sesssssssssnssnesnnssees 25
Figure 23. 'H NMR (600 MH2Z, CDCl3) OF 10........c.ivervireereesesseessessesseessesseessssssssssssssssssssssssssessssesnsesssssenes 26
Figure 24. 3C NMR (150 MHZ, CDCl3) O 10.........vvurveeriseesreessiessesssessissseesesssessssssnssssssssssssssssssssnssnnssees 27
Figure 25. 'H NMR (600 MHZ, CDCl3) OF 11 .....ovuiieieireereeeieseeeeeseeeseessssiesseessessssssss s ssesnsesnsssenes 28
Figure 26. 3C NMR (150 MHZ, CDCl3) OF L1 ....cviveiveerieeesseesieseeseseeesssssesesssessssssnssssssssesssesssesssnssnnssees 29
Figure 27. 'H NMR (600 MHZ, CDCl3) O 12........cvuiveieeieeeereeseeseosesseeseessesseesssssesssssesssesssssss s ssesnsesnsnsees 30
Figure 28. 3C NMR (150 MHZ, CDCl3) OF 12.......c.vvurveiriseeseessisssseseessisssesessseessssssssssssssessssssssssssnssnnssees 31
Figure 29. 'H NMR (600 MH2Z, CDCl3) OF 13........vuiveeeireeseeeesseesesseeseessessiessessessssssss s sssesssssn s esesssesnsssenes 32
Figure 30. 3C NMR (150 MHZ, CDCl3) O 13.......comvuiveerieeisseossiessessseesiesssesessssssssssnssssssssessssssssssssnesnnssees 33
Figure 31. 'H NMR (600 MH2Z, CDCl3) Of 14........cooiveieeeeeeereesieseseseeeseeeesssessse s s s snsnnees 34
Figure 32. 3C NMR (150 MH2Z, CDCI3) OF 14........vieeeeeeeeeeeceeeeeeeeeeeeeeee et s s 35
Figure 33. 'H NMR (600 MH2Z, CDCl3) OF 15........cooiveieeireereesisseeseesseeseessesssesssessesssssssssesssssssssess s ssesesesnsssees 36
Figure 34. 3C NMR (150 MH2Z, CDCI3) OF 15. ..ot eeeeeeeeeeeeee s e s 37
Figure 35. 'H NMR (600 MHZ, CDCl3) OF L16........cc.uivereeireereeissieseesseeseessesssesssessesssssssssessssssssess s snesssesnsnsees 38
Figure 36. 3C NMR (150 MH2Z, CDCI3) OF 16........cviveeieeeeeeeeeeeeeeeeeeeeeeee s s s ees e 39
Figure 37. 'H NMR (600 MHZ, CDCI3) OF 17.....c.ovviieireeeeeseesessoseeseisseessesssesseessesss s sesssssssssssn s esesnsesnsensenes 40
Figure 38. 3C NMR (150 MHZ, CDCls) OF 17......cvurveieeeriiseessessisssssssessssssesssssssssesssssssssssesnssssssssssnssanssnes 41
Figure 39. 'H NMR (600 MH2Z, CDCl3) Of 18........cvuuiveriereereeisseseessessiesssssssssssesssssssssesssssssssesssesesnsesnsnsenes 42



Johnston, et al. Supporting Information I1

Figure 40. > C NMR (150 MHZ, CDCl3) Of L18........vueveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e seeee e ssesees s ssee s s s se s 43
Figure 41. "H NMR (600 MHZ, CDCl3) OF 19........oiiieiieeeeeeeeeeeeeevsseseee s sse st 44
Figure 42. 3 C NMR (150 MHZ, CDCI3) Of 19........viveeeeeeeeeeeeeeeeeeee e eeeeeeee e seees e eseeeees e ssessees s s e 45
Figure 43. "H NMR (600 MHZ, CDCl3) OF 20.........coiveieeieeeeeeeeeeeeeeeeeseeee et es st 46
Figure 44. 3 C NMR (150 MHZ, CDCI3) Of 20........veveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseees e ssseees s ssesses s s e 47
Figure 45. "H NMR (600 MHZ, CDCl3) OF 21. ..ot enees st 48
Figure 46. > C NMR (150 MHZ, CDCI3) Of 2L........veeeoeeeeeeeeeeeeeeeeeeee e e see e es et sse s se e 49
Figure 47. "H NMR (600 MHZ, CDCl3) OF 22........ovieeeeeeeeeeeeeeeee et 50
Figure 48. 3 C NMR (150 MHZ, CDCI3) Of 22........voeeeeeeeeeeeeeeeeeeeeeee e ee e eees et sse s en e se e 51
Figure 49. "H NMR (600 MHZ, CDCl3) OF 23.........oviieieeeeeeeeeeeeeeeee ettt 52
Figure 50. > C NMR (150 MHZ, CDCl3) Of 23........veeeeeeeeeeeeeeeeeeeeeve e eeee e seees e sse e es et sse s s sse e s 53
Figure 51. "H NMR (600 MHZ, CDCl3) OF 24.........oioeieeeeeeeeeeeeeeeeeeeeeeeee et 54
Figure 52. 3 C NMR (150 MHZ, CDCI3) Of 2. oo ee st sse s en e se e 55
Figure 53. "H NMR (600 MHZ, CDCl3) OF 25.........coiveieeeeeeeeeeeeeeeee ettt 56
Figure 54. 3 C NMR (150 MHZ, CDCI3) Of 25........veeeeeeeeeeeeeeeeeee e e eeeeseeesee s e es e sse s s s se e 57
Figure 55. 'H NMR (600 MHZ, CDCl3) Of 26........c.vveeiereeresissiesiesseeseessssiessssssssssssssssssssssssssssnsesssssnsnsenes 58
Figure 56. *C NMR (150 MHZ, CDClg) OF 26..........oveivieeeeeeeeeeeeeeeeeeeeeeeeesessee s ese s 59
Figure 57. 'H NMR (600 MHZ, CDCl3) OF 27.....c.vvuiveieeeeeeseesiessesssseeseessss s ssssss s sesssssssssss s nsesnsssssnsenes 60
Figure 58. 2*C NMR (150 MHZ, CDCl3) OF 27......cvuiveieeeeeeeeeeeeseeseeseeeeeeeees e sse s sns s 61
Figure 59. 'H NMR (600 MHZ, CDCl3) Of 28........cc.rveeiiereereesissiosiessissiessesiesssessessssssssssssssssssssss s nsensesssensenes 62
Figure 60. *C NMR (150 MHZ, CDClg) OF 28........c.vveiieieeeeeeeeseeeeeseeeeeeee s essee s en s s snee 63
Figure 61. 'H NMR (600 MH2Z, CDCl3) O 29........ccuiveieeeeeereeeisseeeeeseeseesssssesssesseesssssss s s snssnseassnsenes 64
Figure 62. *C NMR (150 MHZ, CDCl3) OF 29........c.iveiieeeeeeeeeeseeeeese e essee s en s s 65
Figure 63. 'H NMR (600 MH2Z, CDCl3) 0 30........cuiveriiereeresissiessessssseessssssesssessesssssssssssssssssssssssssssnssassensenes 66
Figure 64. *C NMR (150 MHZ, CDClg) 0F 30........c.vieieeieeeeeeeeseeeeeeseeeeeseeesessee s ese s snee 67
Figure 65. 'H NMR (600 MH2Z, CDCl3) O 31.......ovviveeiereeseeeisses e sessssssssssssss s ssssnsesnsnsenes 68
Figure 66. *C NMR (150 MHZ, CDCl3) OF BL.......ouuiveiieieeeeeeeeseeseeeseseeseeesesse s es s 69
Figure 67. 'H NMR (600 MH2Z, CDCl3) O 32.......vvuiveieeeeeeseeeisseseseeeseessess s ssess s nnesnsesnsnnees 70
Figure 68. *C NMR (150 MHZ, CDCl3) 0F 32.......cc.iveiieieeeeeeeeeseeeeeee e esessee s es s 71
Figure 69. 'H NMR (600 MHZ, CDCl3) 0 33.......vuiveeieeeeereesissies s iessss s s s ssssssssn s esesnsesnsnsenes 72
Figure 70. 23C NMR (150 MHZ, CDCl3) 0F 33.......cuuiieeieeeeeeeeeeeeeeeesee e ssee s es s 73
Figure 71. "H NMR (600 MHZ, CDCl3) OF 34.........viooeeoeeeeeeeeeeeeeeeeeeee e 74
Figure 72. 23C NMR (150 MHZ, CDClg) OF 34........o.iviieeeeeeeeeeeeeeeeeeeeee e ee s 75
Figure 73. 'H NMR (600 MH2Z, CDCl3) Of 35........cvvuiveeieeeeereesisseeseesseeseessessssssessesssssesssessssssssssss s anesnsesssnsenes 76
Figure 74. 23C NMR (150 MHZ, CDClg) 0F 35........o.iveiieeeeeeeeeeeeeeeeeee e ssee s ss s snee 77
Figure 75. 'H NMR (600 MH2Z, CDCl3) 0F 36........ccvivereeereereeesseeeeessesseesssssesssssssssssssssesssssesssssssssesssesssssenes 78
Figure 76. *C NMR (150 MHZ, CDCl3) 0F 36........c.ovuieeeeeereeeeeseeeeeeeee s seee s sse s 79
Figure 77. 'H NMR (600 MHZ, CDCl3) O 37.....ouvviiveieeeeeeseeesseeeseeeseessss s sesns s snss s esesnsesnsnnees 80
Figure 78. 23C NMR (150 MHZ, CDCl3) OF 37.......ouieeiieeeeeeeeeeeeeeeeeee e 81
Figure 79. 'H NMR (600 MH2Z, CDCl3) O 44........co.oviveeeeereeeeeeeseeeeeeeeesssesse s snes s ssss s aneseses s 82
Figure 80. 3C NMR (150 MH2Z, CDCI3) OF 44........cooeeeoeeeeeeeeoeeeeeeeeeeeeeeeee et 83
Figure 81. 'H NMR (600 MH2Z, CDCI3) O 46.........c.oveiveereereeeeeseesesseeeseeessssesssessesns s sess s ssesnsessssnees 84
Figure 82. 3C NMR (150 MH2Z, CDCI3) OF 4B........cvoeeeeeeeeeeeeeceeeeeeeeeeeeeeeee s ees e eee et s es e enesees 85
FIQUIE 83. HPLC TraCE OF ... .ttt bbb bbbttt et b bbbttt 86
FIGUIE 84, HPLC traCe OF 7.....ciii ettt et sttt e et e s b e et e e es e e et e e sab e e sbeeebeeenteenaeeannes 87
FIQUIE 85. HPLC TraCE OF 8... .ottt bbb bbbttt bbbt bbb n e nees 88
FIQUIE 86. HPLC traCe OF O.....ciiiiiii ittt sttt e bt e et e e st e e et e e sae e et e e e beeenbeesneeannes 89
FIQUIE 87. HPLC TraCe OF L10......iiuiiiieiiiiiieite sttt b e bbbttt ettt eb bbbt et e e 90
FIQUIE 88. HPLC traCe OF LL.......iiiiiiiiiiiie ittt sttt et e s b e et e e s bb e et e e sab e e beeasbeebeenneaennes 91



Johnston, et al.

Supporting Information Il

FIGUIE 89. HPLC TraCE OF 12.... i ieeiiiie ettt ettt e e e te e e e se e st e et e eneeeseeaeeneenneesteeneeareeneens 92
o0 e (O o | IO (i Tol TN o TSRO PR 93
Figure 91. HPLC trace of reCrystallized 13. .......ccooiiiie ittt re e reenne e 94
FIQUIE 92. HPLC TraCe OF 14.... .ottt bbbt bbb bbbttt b et e b e 95
Lo U e K | IO (i Tot o) 0 TS PR 96
FIQUIE 94, HPLC TraCe OF L16......ciuiiiiiiieiiieitest ettt bbbttt b ettt e 97
Lo U e Eo T | IO i Uot o) USSR 98
FIgure 96. HPLC TtraCe OF L18.... ..ottt bbbttt ettt b et b et 99
FIgUre 97. HPLC traCe OF 19, .. ittt ettt et e st et a e teena e s raesteeneessaeeeaneenneas 100
Figure 98. HPLC traCe OF 20.......cui ittt bbbttt 101
FIgure 99. HPLC traCe OF 2L....ccii ettt ettt et e et e st et e e st et e e teaneesbaesteeneesraeeeaneenneas 102
Figure 100. HPLC traC8 OF 22........cueiiiiiieieeie sttt bbbttt b bbbt 103
Figure 101, HPLC traCe OF 23......ccee ettt ettt et e st et a et e e na e s baesteeneesraeteaneenneas 104
Figure 102. HPLC traC8 OF 24........coeeeeeeeeie e bbbttt bbbt 105
Figure 103. HPLC traCe OF 25......ccieiicie ettt et e e e st e et e e st e s beesteeneestaeteaneenneas 106
FIgure 104. HPLC traCE OF 26........c.eeiiiiiiii ittt bbbttt b ettt 107
FIgUIE 105. HPLC traCe OF 27.....oe ettt ettt e st e st e e te e na e s baesteeneesra e beennenne s 108
Figure 106. HPLC traCe OF 28..... ..ottt bbbttt bbbttt bt 109
Figure 107. HPLC traCe OF 29......cciiiice ettt ettt et et et e st e e be e s e s raeste e e e s ra e teeneesne s 110
Figure 108. HPLC traC OF 30.......ciieieiiieiieiieste sttt bbbttt bbbttt 111
Figure 109. HPLC traCe OF 3. .ottt ettt ae et e st et e e teenaesbeesteeneesra e beannenneas 112
FIgure 110. HPLC traC8 OF 32......ue ittt bbbkttt bbbt bt 113
Figure 111, HPLC traCe O 33... .ottt ettt e st et e e beese e s be e teeneesra e teennesreas 114
FIgure 112, HPLC traC8 OF 34..... ittt bbb bbbttt bbbttt 115
FIgUIE 113, HPLC traCe OF 35, et st e et et e e te e s e s raesteeneesra e beennenreas 116
FIQUIe 114, HPLC trACE OF 36.......eiuiiieiiieiie ittt bbb bbbttt bbbttt 117
FIGUIE 115, HPLC traCe OF 37.....eiceececie ettt ettt et e et e st et e e na e s raesteeneesra e beennenne s 118

S3



Johnston, et al. Supporting Information I1
Figure 1. 'H NMR (400 MHz, CDCls) of S1.
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Figure 2. *C NMR (100 MHz, CDCl5) of S1.
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Figure 3. 'H NMR (400 MHz, CDCls) of S2.
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Figure 4. *C NMR (100 MHz, CDCl5) of S2.
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Figure 5. '"H NMR (400 MHz, CDCls) of S3.
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Figure 6. *C NMR (100 MHz, CDCl5) of S3.
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Figure 7. 'H NMR (400 MHz, CDCls) of S4.
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Figure 8. *C NMR (100 MHz, CDCl5) of S4.
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Figure 9. 'H NMR (400 MHz, CDCls) of S5.
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Figure 10. *C NMR (100 MHz, CDCls) of S5.
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Figure 11. *H NMR (400 MHz, CDCl5) of S6.
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Figure 12. *C NMR (100 MHz, CDCls) of S6.
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Figure 13. 'H NMR (400 MHz, CDCls) of S7.
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Figure 14. *C NMR (100 MHz, CDCls) of S7.
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Figure 15. 'H NMR (600 MHz, CDCl5) of 4.
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Figure 16. *C NMR (150 MHz, CDCls) of 4.
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Figure 17. *H NMR (600 MHz, CDCl3) of 7
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Figure 18. *C NMR (150 MHz, CDCls) of 7
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Figure 19. 'H NMR (600 MHz, CDCls) of 8.
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Figure 20. *C NMR (150 MHz, CDCls) of 8
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Figure 21. 'H NMR (600 MHz, CDCls) of 9.
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Figure 22. *C NMR (150 MHz, CDCls) of 9.
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Figure 23. *H NMR (600 MHz, CDCls) of 10.
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Figure 24. *C NMR (150 MHz, CDCls) of 10.
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Figure 25. *H NMR (600 MHz, CDCls) of 11.
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Figure 26. *C NMR (150 MHz, CDCls) of 11.

?

S29

0 ppm

T
10

T
20

T
60 50 40 30

70

190 180 170 160 150 140 130 120 110 100 90 80

NO,
Br
T
210 200

Boc _H

Me



Johnston, et al. Supporting Information I1
Figure 27. *H NMR (600 MHz, CDCls) of 12.

ppm
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Figure 28. *C NMR (150 MHz, CDCls) of 12.
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Figure 29. *H NMR (600 MHz, CDCls) of 13.

ppm
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Figure 30. *C NMR (150 MHz, CDCls) of 13.
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Figure 31. *H NMR (600 MHz, CDCls) of 14.
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Figure 32. *C NMR (150 MHz, CDCls) of 14.
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Figure 33. *H NMR (600 MHz, CDCls) of 15.
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Figure 34. *C NMR (150 MHz, CDCls) of 15.
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Figure 35. 'H NMR (600 MHz, CDCls) of 16.
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Figure 36. *C NMR (150 MHz, CDCls) of 16.
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Figure 37. *H NMR (600 MHz, CDCls) of 17.
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Figure 38. *C NMR (150 MHz, CDCls) of 17.
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Figure 39. *H NMR (600 MHz, CDCls) of 18.
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Figure 40. *C NMR (150 MHz, CDCls) of 18.
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Figure 41. *H NMR (600 MHz, CDCls) of 19.

ppm
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Figure 42. *C NMR (150 MHz, CDCls) of 19.
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Figure 43. 'H NMR (600 MHz, CDCl5) of 20.
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Figure 44. *C NMR (150 MHz, CDCls) of 20.
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Figure 45. *H NMR (600 MHz, CDCls) of 21.
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Figure 46. *C NMR (150 MHz, CDCls) of 21.
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Figure 47. *H NMR (600 MHz, CDCls) of 22.
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Figure 48. *C NMR (150 MHz, CDCls) of 22.
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Figure 49. *H NMR (600 MHz, CDCls) of 23.

ppm
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Figure 50. *C NMR (150 MHz, CDCls) of 23.
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Figure 51. *H NMR (600 MHz, CDCls) of 24.

ppm
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Figure 52. *C NMR (150 MHz, CDCls) of 24.
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Figure 53. 'H NMR (600 MHz, CDCl5) of 25

ppm
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Figure 54. *C NMR (150 MHz, CDCls) of 25
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Figure 55. *H NMR (600 MHz, CDCls) of 26.

ppm
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Figure 56. *C NMR (150 MHz, CDCls) of 26.
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Figure 57. *H NMR (600 MHz, CDCls) of 27.
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Figure 58. *C NMR (150 MHz, CDCls) of 27.
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Figure 59. *H NMR (600 MHz, CDCls) of 28.

ppm
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Figure 60. *C NMR (150 MHz, CDCls) of 28.
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Figure 61. *H NMR (600 MHz, CDCls) of 29.
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Figure 62. *C NMR (150 MHz, CDCls) of 29.
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Figure 63. *H NMR (600 MHz, CDCls) of 30.
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Figure 64. *C NMR (150 MHz, CDCls) of 30.
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Figure 65. *H NMR (600 MHz, CDCls) of 31.
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Figure 66. *C NMR (150 MHz, CDCls) of 31.
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Figure 67. *H NMR (600 MHz, CDCls) of 32.
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Figure 68. *C NMR (150 MHz, CDCls) of 32.
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Figure 69. *H NMR (600 MHz, CDCls) of 33.
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Figure 70. *C NMR (150 MHz, CDCls) of 33.
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Figure 71. *H NMR (600 MHz, CDCl5) of 34
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Figure 72. *C NMR (150 MHz, CDCls) of 34
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Figure 73. *H NMR (600 MHz, CDCls) of 35.

ppm
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Figure 74. *C NMR (150 MHz, CDCls) of 35.
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Figure 75. *H NMR (600 MHz, CDCls) of 36.
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Figure 76. *C NMR (150 MHz, CDCls) of 36.
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Figure 77. *H NMR (600 MHz, CDCls) of 37.
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Figure 78. *C NMR (150 MHz, CDCls) of 37.
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Figure 79. *H NMR (600 MHz, CDCls) of 44.
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Figure 80. *C NMR (150 MHz, CDCls) of 44.
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Figure 81. *H NMR (600 MHz, CDCls) of 46.
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Figure 82. *C NMR (150 MHz, CDCls) of 46.
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Johnston, et al.

Figure 83. HPLC trace of 4.

DAD1 C, Sig=210,8 Ref=360,100 (KES\KESWL0000144 D)
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area LArea %
# [min] [min]
1 16.000 D.713 8378.103 43.04
2 17.515 0.504 188.335 D.97
3 20.256 0.805 106e7.901 54.80
4 22.760 0.732 232.792 1.20
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Signal 1: DADl C, Sig=210,68 Ref=360,100

Peak RT Width Area Lrea %
# [min] [min]

1 17.959 0.814 6502.4e4 24.39

2 19.994 0.841 6582.38 24,69

3 22.462 0.868 6©996.328 26.24

4 25.037 0.980 6584.132 24.69
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Figure 84. HPLC trace of 7.
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Signal 1: DADl C, Sig=210,8 Ref=3¢0,100

Peak RT Width Area Area %
¥ [min] [min]
1 20.419 0.776 12605.589 52.2
2 21.707 0.779 10006€.817 41.49
3 34.691 0.15] 97¢.129 4.0
4 35.010 0.4%¢6 532.862 2.2

DAD1 C, Sig=210,8 Ref=360,100 (KES\KESYF0002247.D)
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Signal 1: DADl C, Sig=210,8 Ref=3€0,100

Peak RT Width Area Lrea %
# [min] [min]
1 20.727 0.705 5527.214 26.05
2 22.03¢ 0. 701 5041.05% 23
3 34 0.1 5125 24,
4 35.82 1.204 5525.5 26.04
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Figure 85. HPLC trace of 8.
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Signal 1: DADl1 C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 7.615% 0.312 7331.742 44.10
2 8.243 0.308 8856.113 53.26
3 9.270 0.319 252.585 1.52
4 11.158 0.372 186.228 1.12
DAD1 C, Sig=210,8 Ref=360,100 (KES\KESXS0000110.D)
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Signal 1: DAD1 C, Sig=210,8 Ref=360,100
Peak RT Width Area Lrea %
T [min] [min]
1 7.418 0.302 4589.519 23.19
2 8.050 0.25%8 5253.340 26.54
3 9.015 0.339 4748.808 23.99
4 10.840 0.458 5203.492 26.29
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Figure 86. HPLC trace of 9.

DAD1 C, Sig=210,8 Ref=360,100 (KES\KESWHK0000141.D)
mAU 8
E <
1753 2|
150 M
125
1003 ||
u | o
75 | &
.| o™
50 ‘ -
1 '\ @D 0
253 ‘| [\ 2 3
E [ = a
04 | ]i \ - _,r_\l__,
4+ v s ————L — s
psE—_— —_— ;
10 15 20 25 min
Signal 1: DADl C, Sig=210,8 Ref=360,100
reak RT Width Lrea Lrea %
# [min] [min]
1 11.402 0.242 3048.868 42,63
2 12.240 0.764 2804.731 39.22
3 17.199 0.676 606.170 8.48
4 23.545 1.626 691.953 9.68
DAD1 C, Sig=210,8 Ref=360,100 (KES\KESXV0000096.D)
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT width Area Area %
# [min] [min]

1 11.421 0.15 1431.92% 29.05

2 12.423 0.69 1078.454 21.88

3 17.735 0 1040.948 21.12

4 24.788 1 1377.935 27.585
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Figure 87. HPLC trace of 10.

DAD1 C, Sig=210,8 Ref=360,100 (KES\KESWK0000138.D)
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Lrea Lrea %
# [min] [min]
1 6.074 0.269 2120.69%9 42.50
2 6.753 0.331 142 2.85
3 8.080 0.282 25e9.¢ 51.50
4 11.595 0.474 157.058 3.15
DAD1 C, Sig=210,8 Ref=360,100 (KES\KESXL0O000075.D)
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Signal 1: DADl C, Sig=210,8 Ref=3¢0,100

Peak RT Width Area Area %
# [min] [min]

1 5.843 0.205 1164.348 22.23

2 6.370 0.266 1151.221 21.98

3 7.601 0.247 1483.777 28.33

4 10.626 0.438 1437.213 27.45
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Figure 88. HPLC trace of 11.

Boc\N/H
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Signal 1: DADl D, Sig=230,16 Ref=360,100
Peak RT Width Area Lrea %
# [min] [min]
1 8.341 0.225 14160.931 98.00
2 8.929 0.216 288.657 2.00
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Signal 1: DADl D, Sig=230,1¢ Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 B.472 0.222 4244.789 49.50
2 9.055 0.284 4330.040 0.50
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Figure 89. HPLC trace of 12.
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Signal 1: DAD1 C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
+ [min] [min]
1 7.691 0.200 11584.120 93.36
2 8.551 0.245 824.098 6.64

Based on literature assay."

! palomo, C.; Oiarbide, M.; Laso, A.; Lépez, R. J. Am. Chem. Soc. 2005, 127, 17622
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Figure 90. HPLC trace of 13.
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Signal 1: DAD1 C, Sig=210,8 Ref=360,100

Peak RT Width Lrea Lrea %
# [min] [min]

1 8.276 0.401 180.828 2.29

2 9.344 0,354 40e8.313 51.42

3 10.250 0.208 lee.412 2.10

4 10.990 0.297 3496.621 44,19
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area LArea %
# [min] [min]
1 7.521 0.309 2455.734 25.3
2 8.419 0.294 2563.828 26
3 9.312 0.131 238e.71¢ 24
4 9.843 0.173 2300.407 23.70
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Figure 91. HPLC trace of recrystallized 13.
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Signal 1: DADLl C, Sig=210,8 Ref=360,100
Peak RT Width BArea Area %
# [min] [min]
1 7.867 .222 11.722 0.2
2 9.042 0.382 2168.692 37
3 9.780 0.238 30.617 0
4 10.559 0.368 3518.577 61.4

S94



Johnston, et al. Supporting Information I1

Figure 92. HPLC trace of 14.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 8.557 0.243 187.354 2.11
2 9.292 0.271 8712.142 97.89
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
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2 9.241 0.251 4243.221 50.12
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Figure 93. HPLC trace of 15.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Lrea Lrea %
# [min] [min]
1 774 0.319 5552.345 42.40
2 275 0.318 ©727.819 51.38
3 .138 0.407 368.630 2.82
4 10.150 0.402 445,921 3.41
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Lrea %
# [min] [min]
1 6.740 0.312 2255.689 24.71
2 238 0.305 2247.24¢ 24.61
3 .03z 0.386 2245.698 24.60
4 10.010 0.390 2381.e41 26.09
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Figure 94. HPLC trace of 16.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 10.755 0.29%7 12554.079 93.23
2 12.343 0.331 911.479 6.77
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Signal 1: DADLl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]

1 10.498 0.279 2143.544 50.28

2 12.475 0.388 2119.343 49,72
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Figure 95. HPLC trace of 17.
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Signal 1: DADl D, Sig=230,16 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 8.088 0.214 3048.847 92.85
2 8.8681 0.244 234,871 7.15
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Signal 1: DADl D, Sig=230,1¢ Ref=360,100

Peak RT Width Area Area %
# [min] [min]
1 8.045 0.207 1473.20¢ 51.15
2 8.806 0.260 1406.843 48.85
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Figure 96. HPLC trace of 18.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 .835 0.214 4458.328 95.20
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]
1 7.33% 0.207 2098.9537 50.08
2 8.607 0.277 2092.085 49,92
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Figure 97. HPLC trace of 19.
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Signal 1: DAD1 C, Sig=210,8 Ref=360,100
Peak RT Width Area Lrea %
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Signal 1: DAD]1 C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 6.748 0.183 3230.231 49,58
2 7.501 0.243 3284.427 50.42
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Figure 98. HPLC trace of 20.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT wWidth Area Area %
# [min] [min]
1 8.276 0.365 4606.39¢6 42.19
2 9.545 0.439 5080.101 16.5
3 10.382 0.461 550.52 5.04
4 11.742 0.4%5 681.689 6.24
DAD1 C, Sig=210,8 Ref=360,100 (KES\KESVH0000200.D)
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Signal 1: DADl C, Sig=210,8 Ref=3¢0,100

Peak RT Width Area Area %
# [min] [min]
1 8.090 0.370 3308.149 25.9¢6
2 9,373 0.422 3063.356 24.04
3 10.185 0.444 3308.714 25.87
4 11.517 0.4%99 30e0.615 24.02
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Johnston, et al.
Figure 99. HPLC trace of 21.
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Signal 1: DADl C, Sig=210,8 Ref=3€0,100
Peak RT Width Area Area %
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area LArea %
i [min] [min]

1 6.577 0.170 2928.512 51.42

2 8.040 0.105 2766.864 48.58
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Johnston, et al.
Figure 100. HPLC trace of 22.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Lrea %
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
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2 15.667 0.621 6733.175 49.85
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Johnston, et al.
Figure 101. HPLC trace of 23.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Lrea %
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Signal 1: DRD1l C, Sig=210,8 Ref=360,100

Peak RT Width Area Area

¥ [min] [min]
1 6.153 0.263 7704.800 51.75
2 10.294 0.382 7183.81¢ 48.25

S104

Supporting Information Il

Me

Me)\

Boc\N Ph

5



Johnston, et al.
Figure 102. HPLC trace of 24.
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Peak RT Width Area Lrea %
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Figure 103. HPLC trace of 25.
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]
1 6.185 0.272 2718.58 51.22
2 9.272 0.362 2588.798 48.78
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Johnston, et al.
Figure 104. HPLC trace of 26.
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Signal 1: DADl C, Sig=210,8 Ref=3¢0,100
Peak RT Wwidth Area Lrea %
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Signal 1: DADLl C, Sig=210,8 Ref=360,100

Peak RT width Area Area %
# [min] [min]
1 6.869 0.2%8 2013.638 50.98
2 10.465 0.453 1936.296 49.02
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Johnston, et al. Supporting Information I1
Figure 105. HPLC trace of 27.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Lrea %
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Signal 1: DaADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]
1 6.405 0.256 14290.754 48.85
2 11.393 0.479 14%e66.102 51.15
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Figure 106. HPLC trace of 28.
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Signal 1: DAD1l C, Sig=210,8 Ref=360,100

Peak RT width Area Area %
# [min] [min]

1 5.259 2 5936.624 49.35

2 11.348 138 6093.895 50.65
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Johnston, et al.

Figure 107. HPLC trace of 29.
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Johnston, et al.
Figure 108. HPLC trace of 30.
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Signal 1: DAD1l C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]
1 7.998 0.319 4127.397 53.02

2 13.e86 0.551 3e57.124 46.98
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Figure 109. HPLC trace of 31.
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Signal 1: DADl C, Sig=210,8 Ref=360,100
Peak RT Width Area Area %
# [min] [min]
1 87 0.334 70.269 2.19
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Signal 1: DAD]l C, Sig=210,8 Ref=360,100

Peak RT Width Lrea Lrea %
# [min] [min]
1 . 768 48 972.060 41
2 15.479 D.688 5514.219 2.59
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Supporting Information Il
Figure 110. HPLC trace of 32.
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Lrea %
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Signal 1: DAD1l C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]
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Figure 111. HPLC trace of 33.
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Figure 112. HPLC trace of 34.
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
i [min] [min]

1 5.600 0.203 234,552 2.74
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Signal 1: DADLl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
# [min] [min]
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Figure 113. HPLC trace of 35.
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Figure 114. HPLC trace of 36.
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Signal 1: DADl C, Sig=210,8 Ref=3¢0,100
Peak RT Width Area Area %
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Signal 1: DADl C, Sig=210,8 Ref=360,100

Peak RT Width Area Area %
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Johnston, et al.
Figure 115. HPLC trace of 37.
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