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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2a)
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2a):
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2a):
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2a):
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3-Methyl-5-aza-1-boraspiro[4.6]undecane (2b)
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3-Methyl-5-aza-1-boraspiro[4.6]undecane (2b):

O - AN M~ MNMOWOMOAWN
I-aY &= QON==®Q
NNOO ™M™ O 00O MYr ™
MNNMNMNDM 0 O M ANANANANANWN

3

N7

3C NMR, CDCl;, 126 MHz
I N

""""" e e L L e L L LA A
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



3-Methyl-5-aza-1-boraspiro[4.6]undecane (2b):
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3-Methyl-5-aza-1-boraspiro[4.6]undecane (2b):

"B NMR, CDCls, 160 MHz
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1,1-Diethyl-4-methyl-1,2-azaborol
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1,1-Diethyl-4-methyl-1,2-azaborolidine (2¢):
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1,1-Diethyl-4-methyl-1,2-azaborolidine (2¢):

"B NMR, CDCls, 160 MHz
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1,1-Diethyl-4-methyl-1,2-azaborolidine (2¢):
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3-Methyl-5-aza-1-boraspiro[4.5]decane (2d)
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3-Methyl-5-aza-1-boraspiro[4.5]decane (2d):
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3-Methyl-5-aza-1-boraspiro[4.5]decane (2d):
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3-Methyl-5-aza-1-boraspiro[4.5]decane (2d):
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3-Benzyl-5-aza-1-boraspiro[4.4]nonane (2e)

'"H NMR, CDCls, 500 MHz
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3-Benzyl-5-aza-1-boraspiro[4.4]nonane (2e):
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3-Benzyl-5-aza-1-boraspiro[4.4]nonane (2e):
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3-Benzyl-5-aza-1-boraspiro[4.4]nonane (2e):
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4-Benzyl-1,1-diethyl-1,2-azaborol
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4-Benzyl-1,1-diethyl-1,2-azaborolidine (2f):
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4-Benzyl-1,1-diethyl-1,2-azaborolidine (2f):
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4-Benzyl-1,1-diethyl-1,2-azaborolidine (2f):
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3-Benzyl-5-aza-1-boraspiro[4.5]decane (2g)
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3-Benzyl-5-aza-1-boraspiro[4.5]decane (2g):
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3-Benzyl-5-aza-1-boraspiro[4.5]decane (2g):
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3-Benzyl-5-aza-1-boraspiro[4.5]decane (2g):
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3-Benzyl-8-0xa-5-aza-1-boraspiro[4.5]decane (2h)
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3-Benzyl-8-0xa-5-aza-1-boraspiro[4.5]decane (2h):
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3-Benzyl-8-oxa-5-aza-1-boraspiro[4.5]decane (2h):
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3-Benzyl-8-0xa-5-aza-1-boraspiro[4.5]decane (2h):
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3-(Naphthalen-1-ylmethyl)-5-aza-1-boraspiro[4.4|nonane (2
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3-(Naphthalen-1-ylmethyl)-5-aza-1-boraspiro[4.4|nonane (2i):
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3-(Naphthalen-1-ylmethyl)-5-aza-1-boraspiro[4.4|nonane (2i):
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3-(Naphthalen-1-ylmethyl)-5-aza-1-boraspiro[4.4|nonane (2i):
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3-(2-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2
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3-(2-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2j):
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3-(2-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2j):
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3-(2-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2j):
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3-(4-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2k)
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3-(4-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2k):
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3-(4-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2k):
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3-(4-Fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (2k):
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3-(4-Bromobenzyl)-5-aza-1-boraspiro[4.4]nonane (21)
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3-(4-Bromobenzyl)-5-aza-1-boraspiro[4.4]nonane (2]):
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3-(4-Bromobenzyl)-5-aza-1-boraspiro[4.4|nonane (21):
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3-(4-Bromobenzyl)-5-aza-1-boraspiro[4.4|nonane (2]):
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3-(2-Bromobenzyl)-5-aza-1-boraspiro[4.4]nonane (2m)
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3-(2-Bromobenzyl)-5-aza-1-boraspiro[4.4|nonane (2m):
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3-(2-Bromobenzyl)-5-aza-1-boraspiro[4.4|nonane (2m):
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3-(2-Bromobenzyl)-5-aza-1-boraspiro[4.4|nonane (2m):
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3-(4-(tert-Butyl)benzyl)-5-aza-1-boraspiro[4.4]nonane (2n)
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3-(4-(tert-Butyl)benzyl)-5-aza-1-boraspiro[4.4]nonane (2n):
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3-(4-(tert-Butyl)benzyl)-5-aza-1-boraspiro[4.4]nonane (2n):
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3-(4-(tert-Butyl)benzyl)-5-aza-1-boraspiro[4.4]nonane (2n):
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3-(2,4,6-Trimethylbenzyl)-5-aza-1-boraspiro[4.4|nonane (20)
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3-(2,4,6-Trimethylbenzyl)-5-aza-1-boraspiro[4.4]nonane (20):
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3-(2,4,6-Trimethylbenzyl)-5-aza-1-boraspiro[4.4]nonane (20):
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3-(2,4,6-Trimethylbenzyl)-5-aza-1-boraspiro[4.4]nonane (20):
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3-(3-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2p)
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3-(3-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2p):
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3-(3-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2p):
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"B NMR, CDCls, 160 MHz

15 10 5 0 -5 -10 -15 -20 -25 -30 35  ppm



3-(3-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2p):

"B NMR, CDCls, 160 MHz
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3-(4-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2q)
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3-(4-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2q):
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3-(4-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2q):
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3-(4-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2q):
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3-(2-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2r)
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3-(2-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2r):
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3-(2-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2r):
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3-(2-Methylbenzyl)-5-aza-1-boraspiro[4.4]nonane (2r):
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3-((4'-Methoxy-[1,1'-biphenyl]-4-yl)methyl)-5-aza-1-boraspiro[4.4|nonane (2s)
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3-((4'-Methoxy-[1,1'-biphenyl]-4-yl)methyl)-5-aza-1-boraspiro[4.4|nonane (2s):
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3-((4'-Methoxy-[1,1'-biphenyl]-4-yl)methyl)-5-aza-1-boraspiro[4.4]nonane (2s):
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3-((4'-Methoxy-[1,1'-biphenyl]-4-yl)methyl)-5-aza-1-boraspiro[4.4|nonane (2s):
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3-Ethyl-5-aza-1-boraspiro[4.4]nonane (2t) and (25,35)-2,3-dimethyl-5-aza-1-boraspiro[4.4|nonane (2ta)

6680
6060 |
¥26°0 -
18670
¥66°0
cIelL
veeL
6cc’L
pseL |
v8eL
L6E°L
66EL
Lp L
9r'L [
6v8'L
£sg’L
1581
298’1
G981
1981 |
e8|l
G181
188t |
688'L
168°L
968°L
v06°L
L06°L |
0261 |
ve6’L |
vS0'C |
650 |
850
002 |
GL0C
160°C ||
voL'e |
cLe |
8LLT |
€eL'T |
25T |
v65°C |
919C
09T |
ST | N
08T |
26L°C |
96.°C
902°¢
YA
922'c
l2ee

S

N

‘4
-
.,

_||3H
>

'"H NMR, CDCls, 500 MHz

&

2ta

2t

ppm

000°L

€o0L’e
clL’L
6LL°L
¢8L0
Lece
eve’lL
cLre

968'¢
1£4:X1

cl8¢

78



3-Ethyl-5-aza-1-boraspiro[4.4|nonane (2t) and (2S,35)-2,3-dimethyl-5-aza-1-boraspiro[4.4]nonane (2ta):
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3-Ethyl-5-aza-1-boraspiro[4.4|nonane (2t) and (2S,35)-2,3-dimethyl-5-aza-1-boraspiro[4.4]nonane (2ta):
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3-Ethyl-5-aza-1-boraspiro[4.4]nonane (2t) and (2S,35)-2,3-dimethyl-5-aza-1-boraspiro[4.4]nonane (2ta):
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3-Butyl-5-aza-1-boraspiro[4.4|nonane (2u) and (25,35)-3-methyl-2-propyl-5-aza-1-boraspiro[4.4]nonane (2ua)
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3-Butyl-5-aza-1-boraspiro[4.4|nonane (2u) and (25,35)-3-methyl-2-propyl-5-aza-1-boraspiro[4.4|nonane (2ua):
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3-Butyl-5-aza-1-boraspiro[4.4|nonane (2u) and (25,35)-3-methyl-2-propyl-5-aza-1-boraspiro[4.4|nonane (2ua):

-3.86

BHz BH2

Q

‘\“
| -0.68

2u 2ua

"B NMR, CDCls, 160 MHz

15 10 5 0 -5 -10 -15

ppm

84



3-Butyl-5-aza-1-boraspiro[4.4|nonane (2u) and (25,35)-3-methyl-2-propyl-5-aza-1-boraspiro[4.4|nonane (2ua):
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8-Benzyl-5-aza-6-boraspiro[4.5]decane (2v)
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8-Benzyl-5-aza-6-boraspiro[4.5]decane (2v):
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8-Benzyl-5-aza-6-boraspiro[4.5]decane (2v):
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8-Benzyl-5-aza-6-boraspiro[4.5]decane (2v):
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3,3-Dimethyl-5-aza-1-boraspiro[4.4]nonane (2w)
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3,3-Dimethyl-5-aza-1-boraspiro[4.4]nonane (2w):
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3,3-Dimethyl-5-aza-1-boraspiro[4.4]nonane (2w):

"B NMR, CDCls, 160 MHz
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3,3-Dimethyl-5-aza-1-boraspiro[4.4]nonane (2w):
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9-Phenyl-5-aza-6-boraspiro[4.5]decane (2x)
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9-Phenyl-5-aza-6-boraspiro[4.5]decane (2x): 2D COSY
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9-Phenyl-5-aza-6-boraspiro[4.5]decane (2x):
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9-Phenyl-5-aza-6-boraspiro[4.5]decane (2x):
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9-Phenyl-5-aza-6-boraspiro[4.5]decane (2x):
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3-Benzyl-2-phenyl-5-aza-1-boraspiro[4.4]nonane (2y)
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3-Benzyl-2-phenyl-5-aza-1-boraspiro[4.4|nonane (2y):
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3-Benzyl-2-phenyl-5-aza-1-boraspiro[4.4|nonane (2y):
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3-Benzyl-2-phenyl-5-aza-1-boraspiro[4.4|nonane (2y):
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3-Isopropyl-5-aza-1-boraspiro[4.4|nonane (2z)
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3-Isopropyl-5-aza-1-boraspiro[4.4|nonane (2z):
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3-Isopropyl-5-aza-1-boraspiro[4.4|nonane (2z):
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3-Isopropyl-5-aza-1-boraspiro[4.4|nonane (2z):
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3-((S)-1-Phenylethyl)-5-aza-1-boraspiro[4.4]nonane (2aa)
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3-((S)-1-Phenylethyl)-5-aza-1-boraspiro[4.4]nonane (2aa):
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3-((S)-1-Phenylethyl)-5-aza-1-boraspiro[4.4|nonane (2aa):
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3-((S)-1-Phenylethyl)-5-aza-1-boraspiro[4.4|nonane (2aa):
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2ab)
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2ab):
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2ab):

"B NMR, CDCls, 160 MHz
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3-Methyl-5-aza-1-boraspiro[4.4|nonane (2ab):
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3-(Cyclopropylmethyl)-5-aza-1-boraspiro[4.4|nonane (2ac)
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3-(Cyclopropylmethyl)-5-aza-1-boraspiro[4.4]nonane (2ac):
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3-(Cyclopropylmethyl)-5-aza-1-boraspiro[4.4]nonane (2ac):

N
&
?
o
)
"B NMR, CDCl3, 160 MHz
T I I I I I T I T I I
15 10 5 0 -5 -10 -15 -20 -25 -30 -35

ppm

118



3-(Cyclopropylmethyl)-5-aza-1-boraspiro[4.4]nonane (2ac):

"B NMR, CDCls, 160 MHz
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1,1-Difluoro-3-methyl-5-aza-1-boraspiro[4.4]nonane (3a)
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1,1-Difluoro-3-methyl-5-aza-1-boraspiro[4.4]nonane (3a):
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1,1-Difluoro-3-methyl-5-aza-1-boraspiro[4.4]nonane (3a):
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1,1-Difluoro-3-(4-fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (3b)
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1,1-Difluoro-3-(4-fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (3b):
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1,1-Difluoro-3-(4-fluorobenzyl)-5-aza-1-boraspiro[4.4]nonane (3b):
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1,1-Difluoro-3-isopropyl-5-aza-1-boraspiro[4.4]nonane (3c)
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1,1-Difluoro-3-isopropyl-5-aza-1-boraspiro[4.4]nonane (3c)
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1,1-Difluoro-3-isopropyl-5-aza-1-boraspiro[4.4]nonane (3c)
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"B NMR, CDCls, 160 MHz
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1,1-Difluoro-3-((4'-methoxy-[1,1'-biphenyl]-4-yl)methyl)-5-aza-1-boraspiro[4.4]nonane (3d)
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1,1-Difluoro-3-((4'-methoxy-[1,1'-biphenyl]|-4-yl)methyl)-5-aza-1-boraspiro[4.4]nonane (3d):
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1,1-Difluoro-3-((4'-methoxy-[1,1'-biphenyl]-4-yl)methyl)-5-aza-1-boraspiro[4.4]nonane (3d):
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3-Methyl-5-aza-1-boraspiro[4.4|nonane-1,1-diol (3e) :
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3-Methyl-5-aza-1-boraspiro[4.4|nonane-1,1-diol (3e) :
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3-Methyl-5-aza-1-boraspiro[4.4|nonane-1,1-diol (3e) :
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1-(2-Methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)propyl)pyrrolidine (3f):
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1-(2-Methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)propyl)pyrrolidine (3f):
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1-(2-Methyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)propyl)pyrrolidine (3f):
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-1-yl)propyl)-1,3,6,2-dioxazaborocane-4,8-dione (3g):
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6-Cyclohexyl-2-(2-methyl-3-(pyrrolidin-1-yl)propyl)-1,3,6,2-dioxazaborocane-4,8-dione (3g):
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6-Cyclohexyl-2-(2-methyl-3-(pyrrolidin-1-yl)propyl)-1,3,6,2-dioxazaborocane-4,8-dione (3g):
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1-(3-(4-(tert-Butyl)phenyl)-2-methylpropyl)piperidine 1766 (3h):
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1-(3-(4-(tert-Butyl)phenyl)-2-methylpropyl)piperidine 1766 (3h):
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1-(2-Methyl-3-phenylpropyl)piperidine (3i):
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1-(2-Methyl-3-phenylpropyl)pyrrol
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1-(2-Methyl-3-phenylpropyl)pyrrolidine (3j):
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N-Methyl-N-(2-methyl-3-(pyrrolidin-1-yl)propyl)aniline (3k):
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N-Methyl-N-(2-methyl-3-(pyrrolidin-1-yl)propyl)aniline (3k):
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1-(3-((tert-Butyldimethylsilyl)oxy)-2-methylpropyl)pyrrolidine (31):
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1-(3-((tert-Butyldimethylsilyl)oxy)-2-methylpropyl)pyrrolidine (31):
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NMR Spectra of Deuterium Experiments
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