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2. Spectra 5-82

Fig. S-1: 'H Spectra of (S)-2-(tert-butoxycarbonylamino)-3-methylbutyl 4-methylbenzenesulfonate 5a.

Fig. S-2: 13C Spectra of (S)-2-(tert-butoxycarbonylamino)-3-methylbutyl 4-methylbenzenesulfonate 5a.

Fig. S-3: H Spectra of (S)-2-(tert-butoxycarbonylamino)-3-phenylpropyl 4-methylbenzenesulfonate 5b.
Fig. S-4: 13C Spectra of (S)-2-(tert-butoxycarbonylamino)-3-phenylpropyl 4-methylbenzenesulfonate 5b.
Fig. S-5: H Spectra of (S)-2-(tert-butoxycarbonylamino)propyl 4-methylbenzenesulfonate 5c.

Fig. S-6: 13C Spectra of (S)-2-(tert-butoxycarbonylamino)propyl 4-methylbenzenesulfonate 5c.

Fig. S-7: H Spectra of (S)-2-(tert-butoxycarbonylamino)-4-methylpentyl 4-methylbenzenesulfonate 5d.
Fig. S-8: 13C Spectra of (S)-2-(tert-butoxycarbonylamino)-4-methylpentyl 4-methylbenzenesulfonate 5d.
Fig. S-9: 1H Spectra of (2S,3R)-2-(tert-butoxycarbonylamino)-3-methylpentyl 4-methylbenzenesulfonate 5e.

Fig. S-10: 13C Spectra of (2S,3R)-2-(tert-butoxycarbonylamino)-3-methylpentyl 4-methylbenzenesulfonate 5e. 1
Fig. S-11: 'H Spectra of (S)-tert-butyl 1-azido-3-methylbutan-2-ylcarbamate 6a.



Fig. S-12: 13C Spectra of (S)-tert-butyl 1-azido-3-methylbutan-2-ylcarbamate 6a.
Fig. S-13: 'H Spectra of (S)-tert-butyl 1-azido-3-phenylpropan-2-ylcarbamate 6b.
Fig. S-14: 13C Spectra of (S)-tert-butyl 1-azido-3-phenylpropan-2-ylcarbamate 6b.

Fig. S-15: 'H Spectra of (S)-tert-butyl 1-azidopropan-2-ylcarbamate 6c.

Fig. S-16: 13C Spectra of (S)-tert-butyl 1-azidopropan-2-ylcarbamate 6¢.

Fig. S-17: 'H Spectra of (S)-tert-butyl 1-azido-4-methylpentan-2-ylcarbamate 6d.
Fig. S-18: 13C Spectra of (S)-tert-butyl 1-azido-4-methylpentan-2-ylcarbamate 6d.
Fig. S-19: 'H Spectra of tert-butyl (2S,3R)-1-azido-3-methylpentan-2-ylcarbamate 6e.

Fig. S-20: 13C Spectra of tert-butyl (2S,3R)-1-azido-3-methylpentan-2-ylcarbamate 6e.

Fig. S-21: *H Spectra of (S)-tert-butyl 1-azido-4-(methylthio)butan-2-ylcarbamate 6f.

Fig. S-22: 13C Spectra of (S)-tert-butyl 1-azido-4-(methylthio)butan-2-ylcarbamate 6f.
Fig. S-23: 'H Spectra of (S)-tert-butyl allyl(1-azido-3-methylbutan-2-yl)carbamate 7a.
Fig. S-24: 13C Spectra of (S)-tert-butyl allyl(1-azido-3-methylbutan-2-yl)carbamate 7a.

Fig. S-25: 'H Spectra of (S)-tert-butyl allyl(1-azido-3-phenylpropan-2-yl)carbamate 7b.
Fig. S-26: 13C Spectra of (S)-tert-butyl allyl(1-azido-3-phenylpropan-2-yl)carbamate 7b.
Fig. S-27: 'H Spectra of (S)-tert-butyl allyl(1-azidopropan-2-yl)carbamate 7c.

Fig. S-28: 'H Spectra of (S)-tert-butyl allyl(1-azido-4-methylpentan-2-yl)carbamate 7d.

Fig. S-29: 13C Spectra of (S)-tert-butyl allyl(1-azido-4-methylpentan-2-yl)carbamate 7d.

Fig. S-30: 'H Spectra of tert-butyl allyl((2S,3R)-1-azido-3-methylpentan-2-yl)carbamate 7e.

Fig. S-31: 13C Spectra of tert-butyl allyl((2S,3R)-1-azido-3-methylpentan-2-yl)carbamate 7e.

Fig. S-32: 'H Spectra of (S)-tert-butyl 2-isopropyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8a.
Fig. S-33: 13C Spectra of S)-tert-butyl 2-isopropyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8a.
Fig. S-34: 1H Spectra of (S)-tert-butyl 2-benzyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8b.



Fig. S-35: 13C Spectra of (S)-tert-butyl 2-benzyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8b.
Fig. S-36: 'H Spectra of (S)-tert-butyl 2,5-dimethyl-3,4-dihydropyrazine-1(2H)-carboxylate 8c.

Fig. S-37: 13C Spectra of (S)-tert-buty! 2 5-dimethyl-3 4-dihydro
Fig. S-38: 'H Spectra of (S)-tert-butyl 2-isobutyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8d.
Fig. S-39: 13C Spectra of (S)-tert-butyl 2-isobutyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8d.
Fig. S-40: 'H Spectra of (S)-tert-butyl 2-sec-butyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8e.
Fig. S-41: 13C Spectra of (S)-tert-butyl 2-sec-butyl-5-methyl-3,4-dihydropyrazine-1(2H)-carboxylate 8e.
Fig. S-42: 'H Spectra of (S)-2-isopropyl-5-methyl-1,2,3,4-tetrahydropyrazine 9a.

Fig. S-43: 13C Spectra of (S)-2-isopropyl-5-methyl-1,2,3,4-tetrahydropyrazine 9a.

Fig. S-44: 'H Spectra of (S)-2-isobutyl-5-methyl-1,2,3,4-tetrahydropyrazine 9d.

Fig. S-45: 13C Spectra of (S)-2-isobutyl-5-methyl-1,2,3,4-tetrahydropyrazine 9d.

Fig. S-46: 'H Spectra of (S)-2-sec-butyl-5-methyl-1,2,3,4-tetrahydropyrazine 9e.

Fig. S-47: 13C Spectra of (S)-2-sec-butyl-5-methyl-1,2,3,4-tetrahydropyrazine 9e.

Fig. S-48: 'H Spectra of (S)-tert-butyl 1-azido-3-methylbutan-2-yl(prop-2-ynyl)carbamate 10a.

Fig. S-49: 13C Spectra of (S)-tert-butyl 1-azido-3-methylbutan-2-yl(prop-2-ynyl)carbamate 10a.

Fig. S-50: 'H Spectra of (S)-tert-butyl 1-azido-3-phenylpropan-2-yl(prop-2-ynyl)carbamate 10b.

Fig. S-51: 13C Spectra of (S)-tert-butyl 1-azido-3-phenylpropan-2-yl(prop-2-ynyl)carbamate 10b.

Fig. S-52: 'H Spectra of (S)-tert-butyl 1-azidopropan-2-yl(prop-2-ynyl)carbamate 10c.

Fig. S-53: 13C Spectra of (S)-tert-butyl 1-azidopropan-2-yl(prop-2-ynyl)carbamate 10c.

Fig. S-54: DEPT 135 NMR spectra of (S)-tert-butyl 1-azidopropan-2-yl(prop-2-ynyl)carbamate 10c.
Fig. S-55: 'H Spectra of (S)-tert-butyl 1-azido-4-methylpentan-2-yl(prop-2-ynyl)carbamate 10d.

Fig. S-56: 13C Spectra of (S)-tert-butyl 1-azido-4-methylpentan-2-yl(prop-2-ynyl)carbamate 10d.

Fig. S-57: 'H Spectra of tert-butyl (2S,3R)-1-azido-3-methylpentan-2-yl(prop-2-ynyl)carbamate 10e.
Fig. S-58: 13C Spectra of tert-butyl (2S,3R)-1-azido-3-methylpentan-2-yl(prop-2-ynyl)carbamate 10e.
Fig. S-59: 'H Spectra of (S)-tert-butyl 1-azido-4-(methylthio)butan-2-yl(prop-2-ynyl)carbamate 10f.
Fig. S-60: 13C Spectra of (S)-tert-butyl 1-azido-4-(methylthio)butan-2-yl(prop-2-ynyl)carbamate 10f.
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IH Spectra of (S)-tert-butyl 6-isopropyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11a.
13C Spectra of (S)-tert-butyl 6-isopropyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11a.
'H Spectra of (S)-tert-butyl 6-benzyl-6,7-dihydro-[1
13C Spectra of (S)-tert-butyl 6-benzyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11b.

1H Spectra of (S)-tert-butyl 6-methyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11c.

13C Spectra of (S)-tert-butyl 6-methyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11c.

1H Spectra of (S)-tert-butyl 6-isobutyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11d.

13C Spectra of (S)-tert-butyl 6-isobutyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11d.

1H Spectra of (S)-tert-butyl 6-sec-butyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11e.

13C Spectra of (S)-tert-butyl 6-sec-butyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11e.

'H Spectra of (S)-tert-butyl 6-(2-(methylthio)ethyl)-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11f.

13C Spectra of (S)-tert-butyl 6-(2-(methylthio)ethyl)-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 11f.

1H Spectra of (S)-tert-butyl 6-isopropyl-3-(4-methoxyphenyl)-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 12a.
13C Spectra of (S)-tert-butyl 6-isopropyl-3-(4-methoxyphenyl)-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H)-carboxylate 12a.
IH Spectra of (S)-tert-butyl6-methyl-3-phenyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H) carboxylate 12c.

13C Spectra of (S)-tert-butyl6-methyl-3-phenyl-6,7-dihydro-[1,2,3]triazolo[1,5-a]pyrazine-5(4H) carboxylate 12c.

'H Spectra of (S,E)-ethyl 4-((tert-butoxycarbonyl)amino)-5-phenylpent-2-enoate 14b.

13C Spectra of (S,E)-ethyl 4-((tert-butoxycarbonyl)amino)-5-phenylpent-2-enoate 14b.

'H Spectra of (S)-tert-butyl 5-hydroxy-1-phenylpentan-2-ylcarbamate 15b.

13C Spectra of (S)-tert-butyl 5-hydroxy-1-phenylpentan-2-ylcarbamate 15b.
1H Spectra of (R)-tert-butyl6-benzyl-6,7,8,9-tetrahydro-[1,2,3]triazolo[1,5-a][1,4]diazocine-5(4H)-carboxylate 19b.

13C Spectra of (R)-tert-butyl6-benzyl-6,7,8,9-tetrahydro-[1,2,3]triazolo[1,5-a][1,4]diazocine-5(4H)-carboxylate 19b.
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FigureS-1: H spectrum(300 MHz, CDCl,) of 5a.
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FigureS-2: 13C spectrum(75 MHz, CDCl,) of 5a.
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FigureS-3: H spectrum(300 MHz, CDCl,) of 5b.
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FigureS-4: 13C spectrum(75 MHz, CDCl,) of 5b.
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FigureS-5: H spectrum(300 MHz, CDCl,) of 5c.
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FigureS-23: H spectrum (300 MHz, CDCL,) of 7a.
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FigureS-30: *H spectrum (300 MHz, CDCL,) of 7e.
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FigureS-39: 'H spectrum (300 MHz, CDCl,) of 8d.



i LY
1784
Al

GED

=519

—l6k1%
— 155
— | 55K

L
—4iLls
1789
LsT
= 1 4 s
1021
TILER

ZT

CHs

AL

Boc

N |

T T T T T T T T T T T T T T T T T T T T T
120 180 170 160 150 146 13 170 110 101} ) aa ™ w0 =0 A0 30 10 1@ L] Ppm

FigureS-40: 13C spectrum (75 MHz, CDCl,) of 8d. 44



ol =l el el e o el oad el o] ol e e el el el e el e b

---------------------------------------------------

W [slels 1

FigureS-41: *H spectrum (300 MHz, CDCl,) of 8e.

45



— 16350

)%

15187

— I5547

— Y3 N

HEEZ = =
EE & P
|

— W
— #.
3
—— 15
— NLH3

— 647

ZT

\:<

O
I
@

Z

Boc

| 1

11.43

T
170

T
16D

T
150

T T T T T T T T T T T T
140 130 120 110 100 a0 a0 T 10 =L 40 30 20

FigureS-42: 13C spectrum (75 MHz, CDCl,) of 8e.

10

0 ppm

46



L R — -
1
F= = e 30 T

e e T B T

44710
37844
—Linil

||
)
o, |
JAN SN j.

T T
0.5 0.0 ppm

™ |ﬁ"-"~'i.| ] ||
— -—-"Il II'L~.— -_.f'll IIL“-— -_—~"/I\‘“-__ _.-'-‘-L_J'-'I .

T
5

T T
30 25

Bl

T T T
4.5 4.0 3s

i A

s A

FigureS-43: 'H spectrum (300 MHz, CDCl,) of 9a. 47



2 = IBE -
= = Ere = 2 e =
—_— —_— kl:l-{’;- - -r =y —_—
H
Nch3
N
H
120 120 11a Loy oa g0 T &0 50 A0 an 20 10 L ppm

FigureS-44: 13C spectrum (75 MHz, CDCL,) of 9a. 48



SESH
E195 o
ST
HOLH
EERK
EROTL 4
ISTTL =)
PIPT
LETT
T
RIKT 1
ETTL
KT
iyl
TIEY
Y[
ey

THLU'L 5___
PRI .\.
ERELT
FEsT
__._.._."__qm.,/f/f
VLT ——
I

Tlal |M
PETY /. L L
SMTY F

e
ks

£

",_,” J.l.w.._‘_
T
L5
-
=

FEEE
3 el e

‘ggé;}l
j/CH3
|

=
.y ZT 7

L T
085y — 3 |

50

49

FigureS-45: 'H spectrum (300 MHz, CDCl,) of 9d.



— 11604

— 10405
7733

i

0460

— 5991
— 104
— 4036

— 2507
——=133l

N

R

19.55

130

110 104 on 30 T =11 =l 40 30

FigureS-46: 13C spectrum (75 MHz, CDCl,) of 9d.

1

10

ppm

50



£ EEAE ZE £ S ZESISECRECIAEEEZS
ANYZ8IY, VTSN Vile'E===
H
N _CHs

s _

3.5 3.0 25 2.0 1.5 1.0 0.5

g T S e’ wowa

FigureS-47: H spectrum (300 MHz, CDCl,) of 9e.

LR

51



— 12544
— &0
7741
A

L]
—hibAJ
— 4843
— 4134

ZT
=

O

&

Iz

SO S R 0 B A

IERY
—== [ 9.80
1845

1203

T T T T T
140 120 10 110 100 1] 80 T & 50 40

FigureS-48: 13C spectrum (75 MHz, CDCl,) of 9e.

52



_~ 47108
T 46780

53
463
803

4
683
36l
18
'!'}-

L4

05316

¥
8466

- - - A
1.0

| I
.0

=
0.5

35 X0 2.5

T '--1 -ITS‘-
= = | 2)

FigureS-49: 'H spectrum (300 MHz, CDCl,) of 10a.

2

fﬁféj

S

0.0

53

|



15524
$081
LU
17
i
LT

— 179

=314
— 15
— 1808
— 1T
— 05

4
X

i .l

T T T T T T T T T
150 150 1:0 130 120 118 109 20 0 o &0 =0 4% 30 20 10 0 ppm

-

=]
—
=
e

FigureS-50:13C spectrum (75 MHz, CDCl,) of 10a. 54



——————

r< r- r- r< e

N3
P N
//\Boc
d|
i A i fi ‘
fl o I
J \x ‘j’ WY h'\_JI I,ﬁ__;""l I'I‘_ | lI‘_ L.
45 70 &5 60 55 S0 45 40 35 3o 25 20 15 @ 85 00 ppr
|

5 20 0 LE-]
L.

1
15 1
ek
ol L]

FigureS-51:1H spectrum (300 MHz, CDCl;) of 10b.

as 3 2
= [zl el
)= =

55



153.81

-

—131.72

e

A

129.08

128.94

~a
ey [ s T o - =T o) — L L o B T o
e = =ECE A = = =,
~1 Rl . o ] - Las —_——
— @0 9T - - - b L I e Bl o B o
/ \. I"\V/ | ‘ SN
) N, !
. v

N N |

1o0

150

140

130

1T h S I LU L I IR I
120 110 100 o0 30 T0 Lt}

FigureS-52:13C spectrum (75 MHz, CDCl,) of 10b.

ppm

56



ELIET ==

66T~

0TI

CH;

N3

Boc

\

I
0.0 ppm

s _A\_J'-l ﬁ‘"x _JIHH"-__

1
Lo

57

FigureS- 53: H spectrum (300 MHz, CDCl,) of 10c.



2 EREE2RS ez I 8 =
& R i = = w el i
-— = a3 P~ F~= I~ II'II‘-- us =t = o —
W/ 1
| \'I '||'V {
CHs
//\N
= Boc
T p e o g i Y Kty it S I‘Hm
T T T T T T T T T T T T T T T T T
1&0 150 140 130 120 110 100 ad a0 o &0 50 40 30 20 [} D ppm

FigureS-54:13C spectrum (75 MHz, CDCl;) of 10c.

58



i d 4'Jﬁ2

—

== 4 51

[ ]
I N L e A

— Ll s o e ]
7 CoaEREzESasdd
- AR TP R P L P el e — S
= o el ] el el el el el = = = = =

e
i3a
32033

| h L"‘ |

4 4
I:'"'u I.-'I,J |I' _|'I | ,l \ |I |

] 5 NI 1.5 1. 0.5

s 3.
R lle)e

FigureS- 55: H spectrum (300 MHz, CDCl,) of 10d.

59



153.96

81

78

-r(‘

'!2 b b
—533
—49.3

3870

T T T T T
160 150 140 130 120 110 100 20 80 70 60

FigureS-56:13C spectrum (75 MHz, CDCl,) of 10d. 60



- S WG SO

|
A . ) I||
1 / . |I
e UMY -/ R VAVIRN

R e
a5 ] 25 2.0

w e Sk HE

ey .,

FigureS- 57: H spectrum (300 MHz, CDCl,) of 10e.

oo
0 ppm

61



15485

a= HESE = 2 = F@ ® 2

== FE&Er =& s ZT A A o =

SV ' NI

™y v lllr
N3
//\N
= Boc

] ] LI ] ] 1 L] I 1 ] I ] ] I L] L]
150 140 120 120 110 100 o9 80 i) &0 =0 40 an 0 10 (1]

FigureS-58: 13C spectrum (75 MHz, CDCl,) of 10e.

62



o 3 PR R R
S/
/\EO/CC/NB

Sl B e @

FigureS- 59: H spectrum (300 MHz, CDCl,) of 10f.

63



15487

=2 MEER ® 2 Az A =
== EEEC &+ & = ot o
b, L |
SN TNy
~
S
//\N
= Boc
L} T L 1 T | | L] L] L | 1
170 160 2 1S0 2 140 2130 0 120 110 100 S0 70 50 40 30 20 10

FigureS-60: 13C spectrum (75 MHz, CDCl,) of 10f.

64



- s =R EZEE mEAREDESEE

5 = rEXESd FrERS=E R

- wi = = o - '—'—"—"—'#‘f‘ﬁ‘ﬁ
1 |

| |\ N NN

BocN \)%;N

M | i

f |
L ﬁx_,lx\\_/_)l II"\-._ _‘LJII H).I"-—rﬁ"l ."“--__. _.L

T T T T T T T T T T T T T T T T
s 850 TE T4 LS 6.4 E5 A 4.5 4140 is 3.0 15 L] 0.0 ppm

s 0 s 10 0.s
& - sy gl

FigureS-61: *H spectrum (300 MHz, CDCL,) of 11a. 65



: f- —_ =5 i = —_ o i [
wi T = =2= 3 - = s X
i = EEE & b S £ B”A =
1 1 ]
4 | |
| " b
N/N\N
BOCN\)%/
LW"*WW
T T T T T T T T T T T T T T T T T T T
17D 160 150 140 130 120 110 100 o0 80 O 2] 2] 40 an 20 10 1] ppm

FigureS-62: 13C spectrum (50 MHz, CDCl,) of 11a. 66



[ —

— 1 3032

o~ huui Ak VAN

6.5 LA 55

E 3.0 25 2.0

el e

1.5 1.0

5|

—
]
—_—

FigureS-63: H spectrum (300 MHz, CDCL,) of 11b.

0s

] pPpIm

67



— 15376

50

36
14/
Ty
- 138
26
— X120
T '_I_‘j
n

&
6
<

—Gl16
— 2500
— 4781

— 349
%13

140 130 12 110 100 S0 50 70 a0 S50

FigureS-64: 13C spectrum (75 MHz, CDCl, ) of 11b.

1]

10

0 ppm

68



— 141%

q
0
i
|
0
]
H
|
i
[REL

" W W WP F S F W W

e
= 1A Zh

£
Va
\

6.5 L 55 50

JUUI‘I'-._;JFI-. .J'l |"--:"I"| Ik_ —

4.0 15 3.0 15 10 15 1o
|

=)

e e

FigureS-65: H spectrum (300 MHz, CDCL,) of 11c.

69



- E
— 18kid
1255}

— 449
—H5m
— A

— 14

—I54

BocN \/‘w

1 _L_L*,__

170 160 15 140

FigureS-66: 13C spectrum (50 MHz, CDCl,) of 11c.

70



u i
..-I'q_,.._._ JM’“R,__JJIJ‘“-'\_ -'-"""III lh"_"f‘l Il"-u._

e A

T T T T T
55 50 T8 .0 6.5 6.0

T T T T T T T T
4.0 3.5 3.0 1.5 2.0 15 L5 o0 ppm

1.0 a
2z HIES
=S = el

FigureS-67: H spectrum (300 MHz, CDCl,) of 11d.

71



"
=

— 18429
— |53 59
—— 1287
2.7
764
.00
%36
— o0
— W3
—1m

— M4
L]

B
-“-“—.-
N

\T/‘\r/\N/N
BocN \)Q/N

-

1 T T T T T 1 T T T T T T T T l T T T
170 160 150 140 130 120 110 100 Ly ] B0 TO (.11 =0 40 an 20 10 0 ppm

FigureS-68: 13C spectrum (75 MHz, CDCl,) of 11d. 72



— 14550

N2 L

FigureS-69: H spectrum (300 MHz, CDCL,) of 11e. 23



12884
M.

15443
1539

%.3
— 39
—
— %3
— 4

— 14

—

T T T T T T T T T T T T T T T
L&D 150 140 130 1E20 110 100 o0 50 TO Gl 1] R 0

— 154

— L4

T
10

T
0 ppm

FigureS-70: 13C spectrum (75 MHz, CDCl,) of 11e.

T
20

74



7.20%
.
43

{
?
X
i
¥
]
in
e
F
.

SN

| Jl

———r
H.0 7.5 T.0 65 [N 55 50 4.5 4.0 A5 A0 L5 1.5 L 0.5 LN

g Gl @

FigureS-71: H spectrum (300 MHz, CDCL,) of 11f.

pPpm

75



S B = - T = # zE =
- h = g el - g = ﬁ - o r
— — — - - - - (Y - e —
[ IV “ | ALY
|' ¥
S _N
s \/\/\N \\N
BocN\)Q/
160 1=0 14 1x0 120 110 L] a4 80 70 &0 S 4 0 0 il PP

FigureS-72: 13C spectrum (75 MHz, CDCl,) of 11f.

76



e e, e B e — e Hm-:h'-r?h:n:-:r--nw'ws o A T N P o= e e

OMe

U A A

13363
.29

—

t

8.0 75 T 6.5 6.0 55 5.0 4.5 410 15 L 15 2

& szlg @ =)

1.5 1.0
EH

s oo pPpIm

FigureS-73: H spectrum (300 MHz, CDCL,) of 12a.

77



2 3 E= 2% X cms22 == i
2 € 53 =2 = Frrss 3% 2 253
A I il ALY | V|
%/\N/I\!\
N
BocN A
OMe

|11 L‘ |

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 130 17D 160 150 140 130 120 110 100 920 80 T0 60 50 40 30 20 10 0 Ppm

FigureS-74: 13C spectrum (75 MHz, CDCl,) of 12a.

78



Lot I — i B R Rl el = e
= ERELNEEQETAS = m X
o - 9T o Ay REG Ry A ] el el el - -
= RO R B e I B T = =i =t
1 L
II I'l.l' ,Illl IIlll
' Yio
1

HSCY\ N- N‘N

BocN S

| .

"ll AN . O, __J o

e — I"‘“—\—-;—_,—-'-L\__\_‘
" e D B e
1.5 10
=

FigureS-75: H spectrum (300 MHz, CDCL,) of 12c.

0.5 0.0 ppm

79



= STE=E== = e m = — =
= = o oo - o od =5 s E = = = ™ =
s === = e =REREE = i . =
| ANV \N | | || |
¥ Yoo
HaC _N
N \‘N
BocN S
T T T T T T T T T T T T T T T T T T T
170 180 150 140 130 120 11 100 (1] 80 Ta [.2i] &0 40 A0 X0 10 i} PPIm

FigureS-76: 13C spectrum (75 MHz, CDCl,) of 12c. 80



TSRO ER ZTPE EFEFRIT=E FEHELERE FEE2=
i Ll - e = e ] L 1 e
L i B B B e e B e B s | o ] el B B e L e e ] =y Y == ™
S r—ll;-r--nu:;ws I-:I::I' - T W W W L I ] 1—-—--II—--—-
== e | Sy~ 4 ANV
/
BocHN COOEt

35 EN ] 25 AL 15 Lo R oo ppm

Figure S-77: 'H spectrum (300 MHz, CDCl,) of 14b. a1



E S-E E ﬂ:ﬁ"—'-rr-'; r—= &8 = @0 -4 - = [ =
= - g ol el = R - ] - = - -
- L1 - S Ao EEEE = & =] = =
| |
L TN/ ANV I I |
=
BocHN COOEt
|
T L W Lt el el il Mokl Mokl el Ikl kil ekl il kil Bkl Il Ll kbl Ak R
180 170 160 150 130 130 120 110 100 o0 50 TO [ =0 40 a0 20 10 0 ppan

FigureS-78: 13C spectrum (75 MHz, CDCl,) of 14b.
82



é 36037
852
J8THS

35003

JARTI
.§ 34T
<
<

-------

— 167X
17063
L6128

KR
17T
17
1.62%
1.6y
1350

T3

T 1,185

_ J Mhl N"U

T T T T T T T T
8.0 7.8 7.0 6.5 6.0 £.5 A0 2.0

" E R wke

Figure S-79: H spectrum (300 MHz, CDCl,) of 15b.

T T T
0.5 0.0 ppm



— 14

— 14316
— 13876
— 12977
—— 12491
— i 200
— 5559

—4b.%
3
—_—13

\\_ o

L

& Al i
e e

T T T T T T T T T T T T T
150 140 130 120 110 104y o0 80 70 o0 S0 40 30

Figure S-80: 13C spectrum (75 MHz, CDCl,) of 15b.

T
20

T
10

T
0

Ppm

84



85

Figure S-81: *H spectrum (300 MHz, CDCl;) of 19b.
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