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1. Optimization of the Hydrogenation Reaction Conditions?
Ts Is
N [R] N
Ly — 7
Ph 0] Ph (0]
3a 4a
No. 3a/mmol [R] Solvent T/C t/h Yield %°F  d.r.c
1 0.2 H,, Pd/C EA 25 48 - -
2 0.2 H,, Pd/C EtOH 25 48 - -
3 0.2 H,, Pd/C EtOH 45 18 86 3:1
Hantzsch ester
49 0.2 PhMe 25 18 - -
+0.2eq TsOH
Hantzsch ester
5d 0.2 PhMe 40 18 - -
+0.2eq TsOH
Hantzsch ester
6d 0.2 PhMe 60 18 - -
+0.2eq TsOH
Hantzsch ester
7d 0.2 THF 40 18 - -
+1.2eq TsOH
Hantzsch ester
g8d 0.2 PhMe 100 18 - -
+1.2eq TsOH
Hantzsch ester
gd 02 PhMe 100 18 - -
+ 1.2 eq AcOH
10d 0.2 Hantzsch ester AcOH 40 18 - -
Hantzsch ester
114 0.2 . PhMe 100 18 - -
+ 200 mg SiO»
Hantzsch ester
124 0.2 EtOH 80 18 - -
+ 1leqPd/C
NaBHEt; +
134 0.2 PhMe 25 18 - -
0.2 eq TsOH
NaBHs + 1 eq
144 0.2 MeOH 25 18 - -
AcOH
154 0.2 NaBHEts3 PhMe 25 18 - -
16 0.2 H,, Pd/C EA 45 18 - -
17¢ 0.2 H,, Pd/C THF 45 18 43 12:1
18 0.2 H,, Pd/C THF 45 18 - -
19 0.2 H,, Pd/C THF 60 18 - -
THF + 0.4 mmol
20 0.2 H,, Pd/C 45 18 - -
H-.0
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THF + 4 mmol

21 0.2 H,, Pd/C 45 18 64 5:1
H.O
THF + 0.4 mmol
22 0.2 H,, Pd/C 45 18 - -
t-BuOH
THF + 1 mmol
23 0.2 H,, Pd/C 45 18 - -
t-BuOH
THF + 1 mmol
24 0.2 H,, Pd/C . 45 18 - -
i-PrOH
THF + 1 mmol
25 0.2 H,, Pd/C 45 18 - -
EtOH
THF + 0.2 mmol
26 0.2 H,, Pd/C 45 18 - -
AcOH
27 0.2 H,, Pd/C t-BuOH 45 18 95 16:1
28 0.2 H,, Pd/C THF : t-BuOH =3:1 45 18 65 >05:5
29 0.2 H,, Pd/C THF : EtOH = 10:1 45 18 92 10:1

& When using H: as reductant, the condition is: 3a (0.2 mmol), Hz (1 atm), Pd/C (0.2 mmol),
solvent (3 ml); When using other reductant, the condition is: A (0.2 mmol), [R] (0.4 mmol),
solvent (3 ml). ? Isolated yield. ¢ diastereomer ratio determined by H NMR. ¢ Under N;
atmosphere. ¢ Exposed in air unwittingly. T <-* indicates no reaction happened.
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2. 'H NMR and 3C NMR Spectra of Products
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3. HRMS Spectra of Products

Sampie Name zms—ueu—zz—olrl Position

Inj Vol
Data Filename

-1 Inj
2015-0624-22-01-81.d  ACQ Method

PLE9

0103.m

Instrument Name  Instrument 1
SampleType Sample
Comment

User Name

IRM Calibration Status.
Acquired Time

Success
6/24/2015 3:42:47 PM

0.0s

352.

S0

iS50 200

250

360

350, 560
Counts (%) ve. Mass-to-Charge

VESI Scan (1.048 min) Frag=135.0V 2015-0624-22-01-81.d Subtract (3)

0953

I
550
Gy

400 450

660 650 700 750

Sample Name

Inj Vol
Data Filename

x10 5
ae
3.4
a2

2.8
26
2.4

2.2

18
16
1.4
1.2

o8
o6
0.4

02

2015-1015-22-46-2

2015-1015-22-46-2.4

+ESI Scan (1.161 min) Frai

Position

IngPosition
ACQ Method

P1C7

0103.m

Instrument Name  Instrument 1

SampleType Sample
Comment

User Name

IRM Calibration Status
Acquired Time

Some lons Missed
10/15/2015 4:14:02 PM

—135.0V 2016-1015-22.46-2.d Subtract (2)

348.1065

i
336 o298

340

34z

344

336

Counts v

34

)

350 352 354
Mass-to-Charge (m/z)

356

Sample Name

Inj Vol
Data Filename

2015-1217-22-58-2

1
2015-1217-22-58-2.0

Position

InjPosition

ACQ Method

P1-£9

0103.m

Instrument Name

SampleType
Comment

User Name

Time

Success
12/17/2015 2:53:42 PM

+ESI Scan (1.462 min) Frag=150.0V 2015-1217-22-58-2.d Subuact (2)

364.0770

A | ’l

Cl

352 354

356

358

3

60 362
Counts vs.

S
364 366 368
Mass-to-Charge (m/z)

370
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Sample Name 2015002422432 Position P1-09 Instrument Name  Instrument 1 User Name

SampleType Sample IRM Calibration Status

Inj Vol -1 Injposition Success
Data Filename  2015-0924-22-43-2d  ACQMethod  0103.m Comment Acquired Time 9/24/2015 3:53:30 PM

10 4 [FEST Scan (1524 min) Frag=150.0V 2015-0024-22-45-2.d_Subtract (2

408.0222 410.0212

2.7 Ts

2.4 =

NNN

sLabubboNBoOvING

Br

0.6 409.0246 411.0234

so—
o \

a0a 265 a1 a1z E3E) 214

408 469 410
Counts vs. Mass-to-Charge (m/z)

Sample Name  20160126-22-49-2 Position P1-Fo Instrument Name  Instrument 1 User Name

Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status

Success
Data Filename  20160126:2249-2d  ACQMethod  0103.m Comment Acquired Time 1/26/2016 3:31:38 PM

%10 4 [+ESI Scan (0.778 min) Frag=135.0V 20160126-22-49-2.d Subtract (2)

364.0770

m L Lo L] A a i diat 2o I x
700 150 260 Z%0  a%o 350 460 as0 S0 60
Counts vs. Mass-to-Charge (m/z) o 580 sse: 700

Sample Name  Unavailable Position Unavailable Instrument Name  Unavailable User Name Unavaitable
Unavailable IngPosition Unavailable SampleType Unavailable IRM Calibration Status Success
Data Filename  20160126-22-502d  ACQ Method Comment Sampie information is  Acquired Time Unavailable
unavailable

10 4 [+ESI Scan (0.634 min) Frag=135.0V 20160126-22-50-2.d Subtract (3)

364.0775

a Ts

i
: N

a2 Cl ]/
= O

28

26

2.4

2 3f

° ' (RO Ly
335 340 545 350 355

360 365 370 375 380 385 390 395 200
Counts va. Mass-to-Charge (m/z)
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Sample Name  2015-1217-22-61-2  Position P1-CO
1nj Vol a Ingposition
Data Filename  2015-1217-22-61-2.d  ACQ Method  0103.m

Instrument Name  Instrument 1

SampleType Samele
Comment

IRM Calibration Status Success
12/17/2015 3:02:22 PM

2 - 288.1079

204.0987

o ) In

+ESI Scan (1.270 min) Frag=150.0V 2015-1217-22-61-2.d Subtract (2)

- 344.1309

- 384.1193

366.1076
|
|

L

760 180 200 220 240 260 280_ 300

~ —
320 340 360 380 300

s Ve Mass-to-Charge (m/z)

430 440 460 480 6500 520

2015110522522 position pa Instrument Nome  Instrument 1 User Name
a Sngposition SampleType sample 1AM Catibration status Saciaee
0151105225220 ACQ Method  010%m Comment Acquired Time 117572015 336:13 oM

<10 5 [+ES1 Scan (1,158 min) Frag=135.0V 2015-1105-22.523.d Subwact 2

a 05,1555

ss

3.6 TS
3.4 |
3.2 N
2 o
26

2.4

555 AcO

= 3h
18

6]

14

12

1

os

oe

0.4

02

"
So 760 750 260 250 500 350400, 459,500, 553,600, 550 760 760 800 850 960 950

Somple Name 2015110522512 Position ey Instrument Mame  Tnsrurnent 1 User Name

1Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success

Data Filename  2015110522:512.d  ACQMethod  0103m Comment Acquired Time 11/5/2015 3:30:10 PM

+ESI Scan (1.659 min) Frag

355.1120

dadads NNNNBNNNN D
“aNWANONDONSNWAIANONGOW &

dddaddaaa

a77.

35.0V 2015-1106.22-51-2.d Subtract (4)

ose2

oLl

Ts

o

3i

260 300 310

. |
320 330 340 350 360 370

380 390400 410 420 430 440 450 460 470 480

ounts vs. Mass-to-Charge (m/z)
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Sample Name 2015092472442 Position P1co Instrument Name  Instrument 1 User Name
nj Vol a1 InjPosition SampleType sample IRM Calibration Status Success
Data Filename 2015092422424 ACQMethod  0103.m Comment Acquired Time 972412015 3:55:50 PM
%10 5 [+ESI Scan (1.537 min) Frag=150.0V 2015-0924-22-44-2.d Subtract (2)
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Sample Name 2015120372552 Position PLE7 Instrument Name  Instrument 1 User Name
d el Position SampleType Sample IRM Callbration Status Success
Data Filename 2015120322524  ACQMethod  0103.m Acquired Time 12/3/2015 3:58:49 PM

TESI Scan (1.183 min) Frag=75.0V 20151203-Z2-55-2.d Subtract (2)
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20151203-22-56-2 Position P1-E7 Instrument Name  Instrument 1

InjPosition Sample
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ACQ Method Comment
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IRM Calibration Status
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Sample Name  20151203-72-59-2 Position PL87 Instrument Name  Instrument 1
Inf Vol a4 IngPosition SampleType Sample
Data Filename  20151203:22-59-2d  ACQMethod  0103.m Comment

110 & [FEST Scan (©.968 min) Frag=7
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TRM Calibration Status Success
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2016012622.60-34  Position PLED Instrument Name  Instrument 1

“ InjPosition SampleType Sample
20160126:72-60-3Ad  ACQ Method  0103.m

+ESI Scan (0.654 min) Frag=135.0V 20160126-22-60-3A.d Subtract (3)
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IRM Calibration Status Success
1/26/2016 3:34:02 PM
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Sample Name  2015-1217-22-62-1 Position P1-89 Instrument Name  Instrument 1 User Name

Ing Vol a IngPosition SampleType Sample IRM Calibration Status Success.
Data Filename  2015-1217-22-62-1d  ACQMethod  0103.m Comment Acquired Time 12/17/2015 3:05:11 PM.

“ESI Scan (1.252 min) Frag=150.0V 2015-1217-22-62-1.d Subtract (6)
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Sample Name  2016-0506-73-18-2  Position PLFY Instrument Name  Instrument 1 User Name
nj Vol 1 InjPosition SampleType Sample IRM Calibration Status uccess
Data Filename  2016-050623-18-2d  ACQ Method  0103.m Comment. Acquired Time 5/6/2016 10:40:56 AM

x10 4 [+ESI Scan (1.93 min) Frag=150.0V 2016-0506-23-18-2.d Subtract (2)
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Sample Name  2016-0427-2322-1 Position P1co Instrument Name  Instrument 1 User Name

1nj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 2016042723214 ACQMethod  0103.m Comment Acquired Time 4/27/2016 2:59:19 PM

x10 5 [+ESI Scan (1.930 min) Frag=135.0V 2016-0427-23-22-1.d Subtract (3)
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Sample Name  2016-0427-73-20-1  Position PLED Instrument Name

1Inj Vol

x10 &

-1 InjPosition SampleType
Data Fllename  2016-0427-23-20-1.d  ACQMethod  0103.m Comment

Instrument 1
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IRM Calibration Status
Acquired Time
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+ESI Scan (1.617 min) Frag=

386.1784

| L L

408.1599

35.0V 2016-0427-Z3-21-1.d Subtract (2)

Ts

L

3s

Position

380 400 420 440
Counts vs. Mass-to-Charge (m/z)

—
460 480 560

User Name

IRM Calibration Status
Acquired Time

332.1318

L

VESI Scan (1.351 min) Frag=135.0V 2015.0717-24-02-P1.d Subtract (3)

Ts

L

4a

260

300 350 400 450
Counts vs. Mass-to-Charge (m/z)

L
520

Success
711772015 4:14:08 PM

S40




Sample Name  2015-1023-22-46-3  Position PLE8 Instrument Name  Instrument 1 User Name

Inj Vol

1 1n; SampleType Sample IRM Calibration Status
Data Filename  2015-1023-22-46:3.d  ACQMethod  0103.m Comment Acquired Time

%10 & [+ESI Scan (0.776 min) Frag=135.0V 2015-1023-22-46-3.d Subtract (2)
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Sample Name 2015110522493 Position PLE7 Instrument Name  Instrument 1 User Name.
Tnj Vol - InjPosition SampleType Sample TRM Callbration Status Success
Data Filename  2015-1105224934  ACQMethod  0103m Comment Acquired Time 11/5/2015 3:18:10 P
<10 5 [+ESI Scan (1.275 min) Frag=135.0V 2016-1105-22-49-3.d Subtract (2) 4
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Sample Name  2015-110522.503  Position P1-07 Instrument Name  Instrument 1 User Name.
nj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 2015105225030 ACQ Method  0103m Comment Acquired Time 11/5/2015 3:27:17 PM

<10 4 [VESI Scan (1.570 min) Frag=135.0V 2015-1105-22-50-3.d Subtract (3)
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Sample Name  Unavailable Position
ng Vol Unavailable

Data Filename  20160126-22-61-3.d

Unavai
InjPosition Unavailsble
ACQ Method

Instrument Name
Type

Comment
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Sample information ks
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User Name
IRM Callbration Status
Acquired Time
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Sample Name  2015-110522-513  Position 187

nj Vol
Data Filename

-1 InjPosition
2015-110522-51-3.4  ACQMethod  0103.m
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IRM Calibration Status
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Acquired Time 11/5/2015 3:33:12 PM
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357.1268

I
L

Ts

o

49

75

760 125 150 175 200 225 250 275 300 325 350 375 460 435 450 475 500 525 550 575 600

Unts ve. Mass-to-Charge (m/z)

S42




Sample Name  20160126-72-61-3 Position PLE8 Instrument Name  Instrument 1 User Name

nj Vol 1 SampleType Sample IRM Calibration Status
o

InjPosition S
ata Filename 2016012672593 ACQMethod  0103.m Comment Acquired Time 1/26/2016 3:53:55

10 6 [+ESI Scan (0.641 min) Frag=135.0V 20160126-22-59-3.d Subtract (2)
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Sample Name  2016-0511-73-202  Position PLFY Instrument Name  Instrument 1 User Name

Inj Vol InjPosition SampleType Sample. IRM Calibration Status

a Success
Data Filename  2016-0511-73-202.d  ACQMethod  0103.m Comment Acquired Time 5/11/2016 3:10:28 PM
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Sample Name  2016:0511-23-21-2  Position PI-E9 Instrument Name  Instrument 1 User Name

1nj Vol e InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  2016-0511-Z321-2.d  ACQMethod  0103.m Comment Acquired Time 5/11/2016 3:13:46 PM

x10 5 [+ESI Scan (1.79 min) Frag=175.0V 2016-0511-23-21-2.d Subtract (4)
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