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1. 'H & 3C NMR spectra of 3a-r, 32’ & 3a”

1H NMR of 3a

12784

hm..vufr
8ty
Nm.v\

8e7
Zv'L
'L
L
L
'L
Sb'L
0s'L”
0o's
108
zo's
sr's’/

+00°'T

=00°'TH

=00'T

/66T
20T
10
007

00T

=007

75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)

8.0

13 CNMR of 3a

L9'T9—

18—

Ly'96—

€22t
ZS'ETTL
or'6zt
8621
PLTET—
po'EET
LTPET
£0'8€T
z9'6eT
80'sp1

PEOST
18'85T~,
9E'651
9'6sT
stsor/

70

f1 (ppm)

130 120 110 100

140

160

170



1H NMR of 3b
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1H NMR of 3¢
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1H NMR of 3d
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1H NMR of 3e

Om.m —
6C'F

CEP-~
1 4
w.v..v\

OMe

o
[}
=

L

=909

\IJII\I
w o
o
o -
T

4.5
f1 (ppm)

00'T
goo.ﬂ
#00'1
66T
=001
X

£
izog
le6'0
ok
Foo't

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0

5.5 5.0

6.0

8.0 1.5 7.0 6.5

8.5

9.0

13C NMR of 3e

bE'SS
9€'sg
ses’

Ce'LL—

bLT6—
oLTIT
9THTT
0EPTT
WYL
LTt
po'8T1
96'81 1
95021
06'ECT,
POPTI—
82'0ET
Lv'OET
L9TEL
SOVET
ST TP

LL18T
€565\
80'bST—
61'091
62091
ts1o1’

OMe

MeO

.

L

|

—

|

i0

20

90 80 70 60 50
1 (ppm)

100

110

150 140 130

160



1H NMR of 3f
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1H NMR of 3g
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'H NMR of 3h
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1 H NMR of 3j
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1 H NMR of 3k
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1H NMR of 3l
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13H NMR of 3m
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1H NMR of 3n
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13H NMR of 30
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1HNMR of 3p
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1HNMR of 3q
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1H NMR of 3r
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1H NMR of 3s

o —= m
\ VIA Yo :
o z o
=
(@]
s
=
_
= — J/u ro'g
TET™, i ;
sE'r w o1
T R -5 :
g i ]
oz'9 = o — ot
E6'S
£6°9
£T'L
L —— brow
ol Eor 0ot
e 3 e Not
Wi H_.‘ 0z
it —_ Mot
97z a5 50T
59°L
oL
8L — o1
E6'L
E6'L
B8

3,0

4.5
T1 {ppm}

13 C NMR of 3s

1 (ppm)
20

T
90

T
110

T
120




1H NMR of 3t
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1H NMR of 3u
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1H NMR of 3v
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1H NMR of 3w
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1 H NMR of 3y
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1H NMR of 3y
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1H NMR of 3a' (or A)
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'H NMR of 3a" (or B)
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2. 'H & 3C NMR spectra of 3a-r4. 2D (COSY & HETCOR) spectra of 3a
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3. Mass analysis of mixture of cross-coupled product (3z) and homo-coupled products
(3a & 3d) using two different benzyl amines
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4. X-ray Crystallography Studies of 3a

Crystals of 3a were screened under a microscope for mounting in a nylon loop attached to a
goniometer head. Initial crystal evaluation and data collection were performed on a Kappa
APEX II diffractometer equipped with a CCD detector (with the crystal-to-detector distance
fixed at 60 mm) and sealed-tube monochromated MoKa radiation using the program
APEX2.! By using the program SAINT! for the integration of the data, reflection profiles
were fitted, and values of F? and o(F?) for each reflection were obtained. Data were also
corrected for Lorentz and polarization effects. The subroutine XPREP! was used for the
processing of data that included determination of space group, application of an absorption
correction (SADABS)!, merging of data, and generation of files necessary for solution and
refinement. The crystal structure was solved and refined using SHELX 97.2 In each case, the
space group was chosen based on systematic absences and confirmed by the successful
refinement of the structure. Positions of most of the non-hydrogen atoms were obtained from
a direct methods solution. Several full-matrix least-squares/difference Fourier cycles were
performed, locating the remainder of the non-hydrogen atoms. All non-hydrogen atoms were
refined with anisotropic displacement parameters. All hydrogen atoms were placed in ideal
positions and refined as riding atoms with individual isotropic displacement parameters. All
figures were drawn using MERCURY V 3.0° and Platon.*

Crystal data for 3a. C,4HsN,O,, Mr = 366.40 g/mol, monoclinic, space group C2/c, a =
21.348(4) A, b=9.871(2) A, c = 17.745(4) A, a. = 90°, B = 92.423(5)°, y = 90°, V = 3736(1)
A3,7 =8, T=296(2) K, Deuieq = 1.303 g/cm3; Full matrix least-square on F2; R; = 0.046, wR,
=0.1064 for 2274 observed reflections [ > 2c(I)] and R; = 0.073, wR, = 0.1199 for all 3294
reflections; GOF = 1.024. CCDC No. 1575437.

Fully labelled ORTEP of 3a (R stereoisomer) is shown below:
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