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Supplementary Materials: Olefin Hydroborations
with Diamidocarbene-BH3 Adducts at Room
Temperature

Dominika N. Lastovickova and Christopher W. Bielawski

Colorless single crystals were grown via the slow evaporation of a benzene solution of 10. This
compound crystallized in the primitive triclinic space group P-1 with two molecules of 10 in the
asymmetric unit. Crystallographic measurements were carried out on a Rigaku AFC-12 (Rigaku,
Tokyo, Japan via Rigaku Americas Corporation, The Woodlands, TX, USA) with a Saturn 724+ CCD
area detector diffractometer using graphite-monochromated Mo Ka radiation (A =0.71073 A) at 120
K using a Rigaku X-Stream stream low-temperature device (Rigaku, Tokyo, Japan via Rigaku
Americas Corporation). A sample of suitable size and quality was selected and mounted onto a nylon
loop. Data reductions were performed using CrystalClear 1.4.0 (Rigaku, Tokyo, Japan via Rigaku
Americas Corporation, 2008) [1]. The structures were solved by direct methods, which successfully
located most of the non-hydrogen atoms. Subsequent refinements on F2 using the SHELXL-2014/6
package (Shelx, Gottingen, Germany) allowed location of the remaining non-hydrogen atoms [2]. Key
details of the crystal and structure refinement data are summarized in Table S1. Cambridge
Crystallographic Data Center (CCDC 1498521) contains the crystallographic data for the crystal
structure reported herein.

Table S1. Summary of crystal data, data collection, and structure refinement details for 10.

Parameter DAC-BHs cis-3-hexene (10)
formula C30H43N20:B
M: 474.5
crystal size (mm?) 0.20 x 0.20 x 0.20
crystal system triclinic
space group P-1
a(A) 9.4460 (13)
b (A) 12.5512 (21)
c(A) 12.8280 (17)
a(®) 97.463 (6)
B 110.784 (9)
Y (©) 96.693 (5)
V(A3 1387.99 (60)
z 2
Qcic (g €1 1.14
U (mm-T) 0.070
F (000) 516.0
T (K) 120 (2)
scan mode w
-10 = +11
hkl range -14 — +14
-15 —+15
measd. reflns. 16265
unique reflns. [Rint] 4766 [0.090]
refinement reflns 4766
refined parameters 326
GOF on F2 1.264
R1 2 (all data) 0.135 (0.191)
wR2?b (all data) 0.348 (0.388)
Qfin (Max/min) 0.976
(e A9 -0.512

2

o RI=(3 R | 3o
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500 MKz nmro

d1_111_1190ACBH3SHe2_1_hexene_hl
expl Proton

SPECIAL
date May 2 2014 temp

solvent c6dé gain 30
fite exp spin 20
ACQUISITION hst 0.008
sw 7997.6 pwio 112000
at 4.001 alfa 6.600
ng 64000 FLAGS
fb 4000 1 n
bs 1 in n
d1 2.000 dp y
nt 84 nn
ct & PROCESSING
TRANSMITTER b 0.10
in n 65536
sfrg 499.855 DISPLAY
tof 499.8 sp -250.1 |
tpwr 59 5248.4 |
v 1.833 rf1 4574.8
DECOUPLER rfp 8573.9
n €13 rp ~180.0
dof T -1 /
dm i PLOT
dmm c wWC 250
dpwr 43 sc
dmf 22200 vs 1065
th ’ 15 ; L. —
af ph

3
H B
Mes. X Mes
N~ N
S AAAALJ LAIJJ S S N
T — N
9 8 7 6 5 4 3 2 1 0 ppm
Figure S1. '"H NMR spectrum of 3.
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Figure S2. 3C NMR spectrum of 3.
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Current Data Parameters
NAME Dominika5

PROBHD
PULPROG zg
65536

CéD6

294.8
1.00000000
3

,,,,,,,, CHANNEL f1
128.393647

118

78.69999695 W

F2 - Processing parameters
S1
SF 128.3936472 MHz
wou EM
S| 0
1.00 Hz
o
1.40

500 MHz nmro

d1_111_128DACBH3SMe2_1_5_hexadiene_h1

expl

SAMPLE
date May 6 2014 tem
c6d6

Proton

SPECIAL
3

solvent gain
exp spin
ACQUISITION hst 0.008
sw 7997.6  pw3o 11,000
at 4.001 alfa 6.600
np 64000 FLAGS
fb 4000 i1 n
bs 1 in n
d1 2.000 dp y
nt 64 hs nn
ct 64 PROCESSING
TRANSMITTER b 0.
tn H1 fn 65536
sfrq 499.855 DISPLAY
tof 499.8 sp -250.1
tpwr 59 wp 52484
1.833 rfl 4570.7
DECOUPLER rfp 357309
dn c13 rp -180.0
dof 0 p -1.8
dm nnn pPLOT
dmm c wc 250
dpwr 43 sc 0
dmf 22200 vs 731
th a
ai  ph

o m

;)K(\'
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Figure S3. "B NMR spectrum of 3.
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Figure S4. '"H NMR spectrum of 4.
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500 NHZ nar0

_111_128DACBH3SMe2_1_5_hexadiene_c13

expa  Carbon

S4 of S17

SAMPLE SPECIAL
date May 6 2014 temp 27.0
solvent c6d6 gain 50
file exp spin 20
ACQUISITION hst 0.008
W 30165.9 pwiD 11.600
at 1.958 alfa 10.000
np 118154 FLAGS
fb 17000 11
bs 1 in n
d1 2.000 dp y
nt 4000 h n
t 4000 PROCESSING
TRANSMITTER 1L 3.00
C: n not used
sfrgq 125.701 DISPLAY Il
tof 1255.4 sp = .S
tpwr 55 wp 28279.6
3.862 rf1 17962.6
DECOUPLER rfp 16088.0
dn H1 rp 152.6
dof 0 p -177.0
on yyy PLOT
dam W wWC 50
dpwr 38 sc
danf 11800 wvs 30625
th
ai ph
|
H B \
Mes\NXN,Mes
(@) (@] ‘
‘
VL A J‘u_)\
200 180 160 140 120 100 80 60 40 20 ppm

500 MHz nmro

d1_111_128DACBH3SHe2_1_5_hexadiene_bll

exp3  s2pul

SAMPLE DEC. & VT
date May 6 2014 dfrg 499.854
solvent 5 dn 1
e dpwr a7
ACQUISITION dof 0
rq 160.372 dm nnn
tn B11  dmm
at .282  dmf 10582
np 131414 dseq
sw 51243.2 dres 1.0
b 8000 homo n
bs tem 7.0
tpwr 53 PROCESSING
pw 5.0 b 0
d 1.000 wtfile
tof 4803.4 proc 1
nt 2000 Tn not used
ct 2000 math
alock n
gain 20 werr
FLAGS wexp
i n wbs
in n wnt
dp y
hs nn
DISPLAY
sp -25602.0
wp 512488
vs 2.80263e+06
sc ]
we 250
hzam 205.00
is 50000
el 25602.4
rfp 0
th 10
ins 100.000
ai  ph

Figure S5. 3C NMR spectrum of 4.
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Figure S6. "B NMR spectrum of 4.
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500 MHZ .nmro

expi  Proton

SAMPLE SPECIAL
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20
o.008
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PROCESSING
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TRANSMITTER fn 65536
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Figure S7. '"H NMR spectrum of 6.

500 MHZ nmrd

dac_bh3_cyclohexane_c13

expd  Garbon

SAMPLE SPECIAL
date Oct 30 2018 temp 27.0
colven c6d6  gain 50
file exp  spin 20
ACQUISITION hst 0.008
w 30165.9 pw30 11.600
at .358 alfa 10.000
n 118154 FLAGS.
f 17000 i1 n
b 1 in n
a1 2.000 dp y
nt 5000 hs nn
ct 1041 PROCESSING
TRANSMITTER 1 1.
tn cis fn not used
sfra 125.701 DISPLAY
tof 1255.a sp -628.5
tpwr S5 wp 28279.6
3.862 rfl 17953.0
DECOUPLER rfp 15083.0
H1 o -141.9
dof 0 p ~201.8
dm yyy PLOT
dam Woowe 250
dpwr 38 sc 0
anf 11800 vs 2043
th s
ai sh

. B\ | . L

o " b

L e e o o o o e L L B e B L e T T L B B e e e

200 180 160 140 120 100 80 ¢ 40 20 ppm

Figure S8. 3C NMR spectrum of 6.
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dac_bha_cyclohexans_11b

Pulse Sequence: s2pul
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Figure S9. "B NMR spectrum of 6.
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Figure S10. '"H NMR spectrum of 7.
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Figure S11. ®C NMR spectrum of 7.
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Figure S12. "B NMR spectrum of 7.
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500 MHz nmro

dac_bna_1_3_cyclohexadiene_hl
expl FProton

SAMPLE SPECIAL
date Mov 1 2013 tewp 27.0
solvent c6di  gain 30
file exp apin 20
ACQUISITION hst 0.008
sw 7997.5  pwso 11.000
at 4.00L alfa 5.600
np 64000 FLAGS
o anoe i1 n
bs 1 in n
t s o v H H
d1 2.000 hs an H
nt Ba PROCESSING
ct 54 b 0.10
op TRANSNITTER ¥ = 65536 M M B
En 1 'L \ \
sfrq 499.855 sp -250.1 eS\ - -~ -
tof 498.3 wp 5248.4 N N Mes es N N Mes
tpwr 59 rfl 4s570.4
3.663 rfp 3575.9
DECOUPLER rp ~100-6
p oy 102
dof L
dm nnn - we
&, T % ; O 0 O o
dpwr 43 vs 87
dmt 22200 th 12
ai ph
1z P - I // —
) ‘\JW*}‘\.&)‘& .
r T T T T T T T T L B R B AL T
9 8 7 6 5 4 3 2 1 0 ppm

Figure S13. 'H NMR spectrum of 7 and 8.

500 WHZ nert
dac_bh3_1_3_cyclonexadisne_c13
expd4 Carbon H H
SANPLE SPECIAL H
date Nov 1 2013 temp 27.0 H
solvent c6dé gain S0
Macquistrion ©° HEL" 0.008 M B M B
aca: s . \ \
Ew 30165.3 pwid 11.600 es— _ es— _
at 1.958 alfa 10.000 N N Mes N N MeS
np 118154 FLAGS
b 17000 i1 n
bs in n
nt %5000 ne h
nt s nn
1243 PROCESSING O O O
TRANSNITTER b -0
t 13 T not used
sfrq 125701 DISPLAY
A I R
towr 5
3.862 I‘?l 17962.6
DECOUPLER rfp 16088.0
n HL rp -132.2
dof 0 -215.2
dm vy PLOT
dmm W owe 250
dpwr 38 sc o
damf 11800 vs 2470
th 5
ai ph
i
" - N -~
” g Y o
T T T T T T T T T T T T T T T T R
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Figure S14. *C NMR spectrum of 7 and 8.
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500 MHZ nmro

sac_bh3_1_3_cyclohexadiene_i1b

exp2z  s2pul

SANPLE DEC. & VT
date MNov 1 2013 dfrg 459854
solvent c6d6  dn Hi
file exp dpwr 37
ACQUISITION dof 0
sfrg 160.372 dm nnn
n 811 dme w
at 1.282  dmf 10582
op 151414 dsaq
sw 51249.2 dres 1.0
o 5000 homo
1 temp 27
tpwr 53 PROCESSING
B 9.0 b 10.00
a1 1.000 wtfile
tof 4803.4 proc o
nt iz fn not used H
512 math f

¥
: ;
DISPLAY
sp -25602.90
wp 51248.8
vE 15087
s o (o) 0]
i o) Ie)
hZzmn 205.00
1s 00

S00.
rfl 25602.4
rfp 0
th 43
ins 100.000
ai ph
B T T T T T T T TTTT T T
140 120 100 -40 =60 =80 -100 -120 -140 ppm
Figure S15. "B NMR spectrum of 7 and 8.
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Figure S16. 'H NMR spectrum of 9 and 10 obtained from cis-2-hexene.
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500 MHz nmro

d1_111_DACBH3SMe2_cis_2_hexene_S5C_h1
expd  szpul

SPECIAL
date May 15 2014 temp 55.0
solven c gain 30
file /home/service~ spin

/vnmrsys /datasdl_i~

e 20

0.008

11_DACBH3SMez _ci3_~ 11.000

hi 6.600

d

ACQUISITION il n

B 7997.6 n n
at 4.001 dp y H H

np 64000 hs nn

b 4000 PROCESSING H H
b 0.1
: B

2_hexene_S5C_h1.fT~

i
h
gi 2.000 "'n 5552 %B
nt 64 DISPLAY N '
 TRANSHITTER © wp Ssa8.4 MeS\N N—MeS MeS\N N—MeS
tn W1 rfl 45702 |
sfra 499.855 rfp 35733 |
tof 499.8 rp ~140.6 _ '
tpwr 59 1p 23.9 " 2 J
P 1.833 pLOT
o TOUPER o be 0 O%O O%O
dof 0 vs 676
am ann th H
dmm c ai ph
dpwr a3
dnf 22200
|
|
IS R . | L™
— T T 1 —— ——— . |
9 8 7 6 5 a 3 2

510 of S17

Tl il

0 ppm

Figure S17. Variable Temperature (VT) 'H NMR spectrum of 9 and 10 obtained from cis-2-hexene at

55°C.

‘N-Mes

S00 MHZ nmr0
d1_i1i_134DACBHISHe2_cis_2_hexene_c13
expa carbon
SAMPLE SPECIAL
date May 13 2014 temp 0
solvent c6d6 gain 50
file exp spin 20
ACQUISITION hst 0.008
sw 30165.9 pwio 11.600
at .958 alfa 10.000 H H
np 118154 FLAGS
b 17000 1§ n H H
bs 1 in n
d1 2.000 dp y B B
nt 4000 h \
ct 4000 PROCESSING - -
TRANSHITTER n 3.00 Mes N N—MeS Mes N
tn c13 fn not used
sfrq 125.701 DISPLAY
tof 1255.4 sp -628.5
tpwr 55 wp 28279.6 |
pw 3.862 rfl 17862.6
DECOUPLER rfp 16088.0 o O o O
dn H1 rp 169.8
dof o 1p -190.0
dm yyy pLOT
dmm we 250 I
dpwr 38 sc 0
dmf 11800 vs 28527
th
ai  ph
|
‘ J (W JL WA
e T T
200 180 160 140 120 100 80 60 a0

Figure 518. *C NMR spectrum of 9 and 10 obtained from cis-2-hexene.
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d1_iii_134DACBH3SHe?_cis_2_hexene_bll

Pulse Sequence: s2pul

53.721

‘N-Mes

N

RREERREEESEEaz;
-60 -80

T
=100 =120

T T T T T T T T T

T RARREREEEEE
140 120 100 30 60 40 20 0 -20 =40

Figure S19. "B NMR spectrum of 9 and 10 obtained from cis-2-hexene.

500 WHZ naro

d1_111_DACBH3SNe2_trans_2_hexene_55C_h1
exp?  s2pul

S11 of S17

e A e

T T T T T T T T

-140 ppm

SAMPL SPECIAL

date May 15 2014 temp 55.0
solvent c6d6  gain 30
ile exp spin 20

ACQUISITION hst 0.008
sw 7997.6 pwio 11.000
at 4.001 alfa 600
np 61000 FLAGS
b 4000 11 n
bs 1 in n
d1 2.000 dp 1%
" o n S H H
ct 64 PROCESSING H H

TRANSMITTER ) 0.10
tn WL fn 65536 [
sfrq 499 855 DISPLAY M N
tof 499.8 s -250.1 4
tpwr 59 wp 5248.4 eS\N N—Mes /
pw 1.833 rf1 4570.7 /

DECOUPLER rfp 3573.9 I
n €13 rp -137.0 P
dof o 1p 7.8 | J f)
dm nnn PLOT
dnm c we 250 O
dpwr 43 sc
dmf 22200 vs 613

th
ai ph
L I DL V'S W ,_J'A“\ L S
— T ey ——— —r—r— .
9 8 7 6 S 4 3 2 1

Figure S20. VT '"H NMR spectrum of 9 and 10 obtained from trans-2-hexene at 55 °C.
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500 MHz nmro

d1_111_132DACBH3SMe2_trans_2_hexene_c13
expd4 Carbon
SANPLE SPECIAL

date May 12 2014 temp 27.0
solvent c6d6 gain 50 —
file exp spin 20

ACQUISITION hst 0.008
sw 30165.9 pwso 11.600 H H
at 1.958 alfa 10.000
np 118154 FLAGS H H
fb 17000 i n

nt 4000 hs nn -_ N\ — \
ct YRAMSHXT'ER“M“ . pnoc(ssxno - Mes N N—MeS MeS N N,Mes

1
tn c13 fn not Used
sfrq 125701 DISPLAY |
tof sp -628.5
tpwr wp 28279.6
pw 882 re1 17962.6 O O
oEcoupLER” rfp 16088.0
dn H1 rp 164.2
dof 0 1p -191.5
dm vyy PLOT
cma W we 250
dpwr 38 sc 0
dmf 11800 vs 41384
th a
ai ph

200 180 160 140 120 100 a0 60 a0 20

Figure S21. ®*C NMR spectrum of 9 and 10 obtained from trans-2-hexene.

d1_i11_1320ACBH3SMe2_trans_2_hexene_b1l

Pulse Sequence: s2pul

57659

| Q v

‘ \ MeS\N ~Mes MeS\N ~Mes

/ \\
/ S
e A A A AN nmrasrimmact "L"“"""WW\/ e
140 120 100 80 60 a0 20 0 -20 -40 -60 -80 -100 -120 =140 ppm

Figure S22. "B NMR spectrum of 9 and 10 obtained from trans-2-hexene.
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500 MHZ nmr0

d1_i1i_126DACBH3SMe2_c1s_3_hexene_h1

expl Proton

SAMPLE SPECIAL
date NMay 7 2014 temp 27.0
solvent c6dé6 gain 30 H
file exp spin 20
ACQUISITION hst 0.008 H
sw 7997.6  pwso 11.000
at 4.001 alfa 5.600 B
np saooo FLAGS N
b 4000 11 n
bs 1 in n MeS\N ,Mes
a1 2.000 dp y N
nt 64 hs n
ct 64 PROCESSING
TRANSMITTER b 0.10
tn fn 65535
sfrq 499.855 DISPLAY O
tof 439.8 sp -250.1 (0]
tpwr wp 5248.4 |
pw 1.833 rfl 4570.7
DECOUPLER rfp 3573.9 |
dn c13 rp 172.3
dof o 1p 7.7 I
dm nnn pLOT I
dmm c wc 250 |
dpwr a3 sc 0 |
dmf 22200 vs 1663
th 1 i - /
ai ph
1
L | M.
|
J JM 1 ADLJ %U\LLA R
r a T T T T T —————TT T — r I =
9 8 Z 6 5 a4 3 - 1 0 ppm

Figure S23. '"H NMR spectrum of 10 obtained from cis-3-hexene.

500 WHz nmro
d1_111_126DACBHISMe2_cis_3_hexene_c13
expa Carbon
SAMPLE SPECTAL
date May 7 2014 temp .0
solvent c6d6 gain 50
file exp  ©pin 20
ACQUISTTION het 0.008
sw 30165.9  pw3o 111600
at . alfa 10.000
np 118154 FLAGS |
b 17000 i1 n H
bs in n H
d1 2.000 dp
nt 4000 hs
t 4000 PROCESSING
TRANSMITTER i 3.00
tn €13 fn not used Mes— N -Mes
sfrq 125.701 DISPLAY N N
tof 1255.4 sp -628.5
tpwr 55 wp 282798
3.862 rf1 179626
DECOUPLER rfp 160880
1 rp 15504
dof 1 -183.3 O O
dm vyy PLOT
dmm W wC 250
dpwr 3 sc 0
dmf 11800 s 45801
in a
al  ph
P — . . - : T T T 7 T BN REame T T
200 180 160 1410 120 100 80 60 a0 20 ppm

Figure S24. ®*C NMR spectrum of 10 obtained from cis-3-hexene.
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d1_i11_126DACBH3SMe2_cis_3_hexene_bll

Sample Name:

Archive directory:

Sample directory:

FidFile:

Pulse Sequence:
Solvent: c6d6

Data collected on: May

s2pul

7 2014

Temp. 27.0 C 7 300.1 K
Operator: service

VNMRS-400

tweljr

Relax. delay 1.000 sec
Pulse 85.3 degrees
Acq. time 1.282 sec
Width 51249.2 Hz
1929 repetitions
OBSERVE B11, 160.3722357 WHz

NG

DATA PROCESSI

Line broadening 10.0 Hz
a4

FT size 2621
Total time 1 hr,

16 min

d1_111_126DACBH3ISNe2_cis_3_hexene_bll

S14 of S17

/
|
f \
\
/“ \
/ \
// \
/ \
/ \
“‘ /
/
| /
/
/
/
/
. T T S ' D T T -
140 120 100 80 60 40 20 0 =20 -40 -60 -80 =120 =140 ppm
Figure S25. "B NMR spectrum of 10 obtained from cis-3-hexene.
500 WHZ nmr0
d1_i11_DACBH3SMe2_trans_3_hexene_S5C_h1
wpe AspE
SAMPLE SPECIAL
date May 15 2014 temp 5.0
solvent c6d6  gain 30
ile exp spin 20
ACQUISITION st .008
sw 7997.6 pwso 11.000 H
at 4.001 alfa 6.600
np 54000 FLAGS H
o 4000 11 n
bs 1 in n
ot to0e H Mes \
-~ —
 rmanswurrrea O gp TROCESSING, N N Mes
n H1 fn 65536
sfrq 499,855 DISPLAY
tof 133.8 sp 250.1
tpwr s wp 5248.4 (
™ pecoveer' **° [ EHA O o [
dn 13 rp -140.6 - “ |
dof o W 15.1 ] {)
dm nnn PLOT
dmn ¢ wc 250
dpwr 43 sc 0
dmf 22200 vs 628
th 3
al ph
|
i
— - — S W‘LJQ__J"MUM;
S —— : - S— - — T T T Tt
9 8 6 S 4 3 2 0 ppm

Figure S26. VT '"H NMR spectrum 10 obtained from trans-3-hexene at 55 °C.
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500 WHZ naro
d1_111_110DACBH3SMe2_trans_3_hexene_c13
expd Carbon
SANPLE SPECIAL
date May 8 2014 temp
solvent c6d6 gain 50
file exp spin 20 |
ACQUISITION hst 0.008
w 30165.9 pws0 11.600 H
at 1.958 alfa 10.000
np 118154 H
fb 17000 11 n
bs in n
di 2.000 dp y
nt 4000 hs nn -
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Figure S27. *C NMR spectrum of 10 obtained from trans-3-hexene.
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Figure S28. "B NMR spectrum of 10 obtained from trans-3-hexene.
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Figure S29. Crude 'H NMR spectrum of 6, 11 and 12 obtained from reaction shown in Scheme 8.
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Figure S30. Crude '"H NMR spectrum recorded after combining 1a and 0.5 equiv of 1-hexene in
CD2Cl.
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Figure S31. "B NMR spectrum of CsDs as a reference.
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