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1. General information

Nuclear magnetic resonance ['H NMR (400 MHz), *C NMR (100 MHz)] spectra were
recorded in CDCl; on a JEOL INM-ECS400 spectrometer. Chemical shifts for 'H NMR are
reported as o values relative to tetramethylsilane as the internal standard and coupling constants
are in hertz (Hz). The following abbreviations are used for spin multiplicity: s = singlet, d =
doublet, t = triplet, m = multiplet, br = broad. Chemical shifts for '3*C NMR were reported in
ppm relative to the center line of a triplet at 77.16 ppm for CDCIl;. Reactions under microwave
irradiation were performed with a Biotage Initiator. Mass spectra were measured on JMS-
T100TD (DART-TOF or ESI-TOF). Analytical thin layer chromatography (TLC) was
performed on Merck precoated analytical plates, 0.25 mm thick, silica gel 60 F254. Flash
chromatography separations were performed using silica gel (KANTO CHEMICAL Silica Gel
60 N, spherical, neutral, 40-100 mesh) or amine-functionalized silica gel (Chromatorex NH-
DM2035, Fuji Silysia Chemical). Amino acid derivative 6e was purchased from Watanabe
chemical industries and used without further purification. Other reagents were commercial
grades and were used without any purification unless otherwise noted. All reactions sensitive
to oxygen or moisture were conducted under a N, atmosphere. Known compounds (4! and 11?)
were prepared according to the reported procedure.

2. Experimental procedure and characterization data

Synthesis of ATD-DMAP
C1)
N)kN c
S b
| =
NMe,

A solution of 4 (1.132 g, 4.97 mmol) and PdCl,(PhCN); (9.2 mg, 0.024 mmol) in THF
(10.0 mL) was heated at reflux for 4 h and then cooled to room temperature. A solution of
DMAP (446.3 mg, 3.65 mmol) in THF (10.0 mL) was added. After 2 h, the precipitate was
separated from the supernatant and washed with THF to afford a pale yellow solid (1.155 g,
93%). 'H NMR: 6 8.85-8.78 (m, 2H), 7.29-7.21 (m, 2H), 5.97-5.79 (m, 2H), 5.42 (d, /= 16.9
Hz, 1H), 5.28 (d, J=10.1 Hz, 1H), 5.23 (d, J=10.6 Hz, 1H), 5.14 (d, /= 16.9 Hz, 1H), 4.73
(d, J= 5.5 Hz, 2H), 4.54 (d, J = 6.0 Hz, 2H), 3.46 (s, 6H); 3C NMR: ¢ 157.5, 154.9, 152.9,
149.9, 140.3, 130.5, 130.1, 119.6, 118.7, 108.2, 49.9, 45.3, 41.5; HRMS (ESI-TOF) Calcd for
Ci6H20N50," ([M — CI]): 314.1617; found: 314.1631.

General procedure for esterification using ATD-DMAP (GP-1)

A solution of ATD-DMAP (1.2 equiv.) in CH,Cl, (1.50 mL) was added to a mixture of a
carboxylic acid (0.4 mmol, 1 equiv.), an alcohol (1.2 equiv.), and NMM (1.2 equiv.) in CH,Cl,
(0.50 mL) at room temperature. After 10 min, the reaction mixture was quenched by addition
of N,N-dimethylethylenediamine (1 equiv.). After 5 min, the reaction mixture was diluted with
CHCI; (30 mL) and washed with aqueous HCI (1 M, 30 mL), saturated aqueous NaHCOj3 (20

mL), and brine (70 mL). The organic layer was dried (MgSO,) and filtered. The filtrate was
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concentrated under reduced pressure. The residue was purified by column chromatography to
afford the desired ester.

1,3-Diphenylpropan-2-yl 3-phenylpropanoate (8ab)3

Ph
(0]
/\A Ph
Ph (©)

GP-1 was followed using 6a (60.2 mg, 0.40 mmol) and 7b (98 pL, 0.49 mmol). Column
chromatography (silica, hexane/EtOAc = 19:1) afforded the title compound (123.4 mg, 89%).

2-Phenethyl cyclohexanecarboxylate (8ba)?

(e}

O)ko/\/':h

GP-1 was followed using 6b (51.4 mg, 0.40 mmol) and 7a (58 pL, 0.48 mmol). Column
chromatography (silica, hexane/EtOAc = 9:1) afforded the title compound (87.8 mg, 94%).

1,3-Diphenylpropan-2-yl cyclohexanecarboxylate (8bb)?

Ph
[¢]
O)‘LOJ/\/ Ph
GP-1 was followed using 6b (51.5 mg, 0.40 mmol), 7b (98 uL, 0.49 mmol), and i-Pr,EtN

(84 pL, 0.48 mmol) instead of NMM. Column chromatography (silica, hexane/EtOAc = 9:1)
afforded the title compound (120.8 mg, 93%)).

2-Phenethyl adamantane-1-carboxylate (8ca)?

(0]

Ph
WON

A mixture of 6¢ (72.7 mg, 0.40 mmol), 7a (58 puL, 0.48 mmol), NMM (54 pL, 0.49 mmol),
and ATD-DMAP (169.7 mg, 0.49 mmol) in CH,Cl, (2.00 mL) was heated under microwave
irradiation conditions (130 °C, 20 min), and then cooled to room temperature. N,N-
dimethylethylenediamine (43 pL, 0.40 mmol) was added. The reaction mixture was diluted
with CHCI; (30 mL) and washed with aqueous HCI (1 M, 30 mL), saturated aqueous NaHCOj3
(20 mL), and brine (70 mL). The organic layer was dried (MgSO,) and filtered. The filtrate
was concentrated under reduced pressure. The residue was purified by column chromatography
(silica, hexane/EtOAc = 9:1) to afford the title compound (95.1 mg, 83%).

Phenyl 3-phenylpropanoate (8ac)3

WY

GP-1 was followed using 6a (59.8 mg, 0.40 mmol) and 7¢ (45.6 mg, 0.48 mmol). Column
chromatography (silica, hexane/EtOAc = 9:1) afforded the title compound (77.2 mg, 86%).
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2-Phenethyl benzoate (8da)?

(e}

Ph
©)‘LO/\/

GP-1 was followed using 6d (48.7 mg, 0.40 mmol) and 7a (58 puL, 0.48 mmol). Column
chromatography (silica, hexane/EtOAc = 9:1) afforded the title compound (85.2 mg, 94%).

N-[(Benzyloxy)carbonyl]-L-phenylalanine benzyl ester (8ed)?

)
CszN\)L
~" >0 > ph

Bn

GP-1 was followed using 6e (119.8 mg, 0.40 mmol) and 7d (50 pL, 0.48 mmol). Column
chromatography (silica, hexane/EtOAc = 9:1) afforded the title compound (>99%ee) in
quantitative yield.

HPLC analysis of 8ed: Chiralpak IB-3 4.6x25 cm, 1.0 mL/min (hexane/2-propanol = 95:5),
and detection at 254 or 208 nm.
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1-Ethynylcyclohexyl acetate (8fe)*

o}
Me)ko \\

GP-1 was followed using 6f (46 uL, 0.80 mmol), 7e (50.1 mg, 0.40 mmol), NMM (88 uL,
0.80 mmol), ATD-DMAP (210.3 mg, 0.60 mmol), and molecular sieves 4A (51.6 mg). The
reaction mixture was stirred for 30 h. Column chromatography (silica, hexane/CH,Cl, = 7:3)
afforded the title compound (42.6 mg, 64%).

General procedure for amidation using ATD-DMAP (GP-2)

A solution of ATD-DMAP (1.1 equiv.) in CH,Cl, (1.50 mL) was added to a mixture of a
carboxylic acid (0.4 mmol, 1 equiv.) and an amine (1.1 equiv.) in CH,Cl, (0.50 mL) at room
temperature. After 10 min, the reaction mixture was diluted with CHCl; (30 mL) and washed
with aqueous HCI (1 M, 30 mL), saturated aqueous NaHCOj3 (20 mL), and brine (70 mL). The
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organic layer was dried (MgSO,) and filtered. The filtrate was concentrated under reduced
pressure. The residue was purified by column chromatography to afford the desired amide.

N-(2-Phenethyl)-3-phenylpropanamide (10aa)?

(0]

Ph

GP-2 was followed using 6a (60.3 mg, 0.40 mmol) and 9a (56 pL, 0.44 mmol). Column
chromatography (silica, hexane/EtOAc = 7:3) afforded the title compound (94.5 mg, 93%).

N-(2-Phenethyl)hexanamide (10ha)?

(0]

MEMN/\/M‘

H

GP-2 was followed using 6h (50 uL, 0.40 mmol) and 9a (56 pL, 0.44 mmol). Column
chromatography (amine-functionalized silica, hexane/EtOAc = 4:1) afforded the title
compound (85.7 mg, 98%).

N-(2-Phenethyl)cinnamamide (10ia)’

o}

wuwph

GP-2 was followed using 6i (60.5 mg, 0.41 mmol) and 9a (56 pL, 0.44 mmol). Column
chromatography (silica, hexane/EtOAc = 4:1) afforded the title compound (95.8 mg, 93%).

N-Phenethylpropiolamide (10ja)*

o}
/\/Ph
%H

GP-2 was followed using 6j (25 pL, 0.41 mmol) and 9a (56 pL, 0.44 mmol). Column
chromatography (amine-functionalized silica, hexane/EtOAc = 7:3) afforded the title
compound (56.7 mg, 81%).

4-Nitro-N-(2-phenethyl)benzamide (10ka)?
(0]

Ph
NT O
H
O,N

GP-2 was followed using 6k (67.5 mg, 0.40 mmol) and 9a (56 pL, 0.44 mmol) Column
chromatography (amine-functionalized silica, hexane/EtOAc = 7:3) afforded the title
compound (99.0 mg, 91%).

4-Methoxy-N-(2-phenethyl)benzamide (101a)2
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GP-2 was followed using 61 (61.7 mg, 0.41 mmol) and 9a (56 pL, 0.44 mmol). Column
chromatography (amine-functionalized silica, hexane/EtOAc = 4:1) afforded the title
compound (95.3 mg, 92%).

N-(2-Phenethyl)pivalamide (10ma)?
(0]

Me Ph
%N/\/
Me H

Me

GP-2 was followed using 6m (43.0 mg, 0.42 mmol) and 9a (56 pL, 0.44 mmol). The
reaction mixture was stirred for 3 h. Column chromatography (amine-functionalized silica,
hexane/EtOAc = 4:1) afforded the title compound (78.3 mg, 91%).

N-Benzyl-3-phenylpropanamide (10ab)3

o

PhA)k “ph

N
H
GP-2 was followed using 6a (60.9 mg, 0.40 mmol) and 9b (48 pL, 0.44 mmol).

Column chromatography (amine-functionalized silica, hexane/EtOAc = 7:3) afforded the title
compound (90.9 mg, 94%).

N,N-Diethyl-3-phenylpropanamide (10ac)?
(0]
PhA)kN/\Me
LMt—:‘
GP-2 was followed using 6a (61.0 mg, 0.41 mmol) and 9¢ (46 pL, 0.44 mmol). Column

chromatography (amine-functionalized silica, hexane/EtOAc = 7:3) afforded the title
compound (83.7 mg) in quantitative yield.

N-Cyclohexylbenzamide (10dd)’

1)

H

GP-2 was followed using 6d (49.2 mg, 0.40 mmol) and 9d (52 uL, 0.45 mmol). Column
chromatography (amine-functionalized silica, hexane/EtOAc = 7:3) afforded the title
compound (82.1 mg) in quantitative yield.

N,3-Diphenylpropanamide (10ae)®

3D
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GP-2 was followed using 6a (61.4 mg, 0.41 mmol) and 9e (36 uL, 0.39 mmol). The
reaction mixture was stirred for 3 h. Column chromatography (amine-functionalized silica,
hexane/EtOAc = 9:1) afforded the title compound (86.1 mg, 97%).

N-Acetyl-L-phenylalanine methyl ester (10nf)°
(0] Bn

OMe
Me N

GP-2 was followed using 6n (40.3 mg, 0.49 mmol) and 9f (88.6 mg, 0.41 mmol). Column
chromatography (amine-functionalized silica, hexane/EtOAc = 4:1) afforded the title
compound (92.0 mg) in quantitative yield.

Methyl (benzyloxy)carbonyl-L-phenylalanyl-L-alaninate (10eg)?
(0] Me
CbZHN%H/H(OMe
Bn [¢]
GP-2 was followed using 6e (119.7 mg, 0.40 mmol), 9g (61.4 mg, 0.44 mmol), Et;N (61 pL,
0.44 mmol), and ATD-DMAP (168.8 mg, 0.48 mmol). The reaction time was 15 min. Column

chromatography (amine-functionalized silica, hexane/EtOAc = 1:1) afforded the title
compound (141.1 mg, 92%).

Fig. S1 Crude '"H NMR spectrum of 10eg.
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Fig S2 Comparison of 'H NMR spectra of (A) the crude mixture of 10eg prepared using ATD-
DMAP and (B) a 1:1 mixture of 10eg and (D-Phe)-10eg (our previous data from Ref. 2).
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Synthesis of triazinone-based dehydrative condensing reagent 12.

)
. .
. ‘ +
iPro” N r@\
_
NMe,

DMAP (293.0 mg, 2.4 mmol) was added to a solution of 4 (503.0 mg, 2.2 mmol) in THF
(5.0 mL) at room temperature. After 2 h, the precipitate was filtered and washed with THF to
afford 12 (723.4 mg, 94%) as a pale yellow solid. 'H NMR: ¢ 9.38-9.33 (m, 2H), 7.54-7.47
(m, 2H), 5.96-5.80 (m, 2H), 5.37-5.29 (m, 2H), 4.64-4.58 (m, 2H), 3.57 (s, 6H), 1.52 (d, J =
6.4 Hz, 6H); 3C NMR: 0 163.4, 160.2, 158.8, 154.7, 137.0, 129.4, 120.3, 109.0, 79.0, 45.2,
42.0,21.9; HRMS (ESI-TOF) Calcd for C;sH,NsO,™ ([M — Cl1]%): 316.3845; found: 316.3851.

Attempted amidation using 12.

= 0
[0} (o}
A)k oh 12 (1.1 equiv.) AA Ph N)kN
Ph OH * HNT Ph NP |
CH,Cly, rt, 3 h H ) )\\ )\ ~_-Ph
) ) o Pro” ON N
6a (1 equiv.) 9a (1.1 equiv.) 10aa, 5% H

13, 75%
Dehydrative condensing reagent 12 (154.6 mg, 0.44 mmol) was added to a solution of 6a
(60.1 mg, 0.40 mmol) and 9a (55.5 pL, 0.44 mmol) in CH,Cl, (2.00 mL) at room temperature.
After 3 h, the reaction mixture was diluted with CH,Cl, (5 mL) and washed with aqueous HCI
(1 M, 7 mL), saturated aqueous NaHCO; (10 mL), and brine (15 mL). The organic layer was
dried (Na,SO,) and filtered. The filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (hexane/EtOc = 2:1 to 1:3) and amine-
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functionalized silica gel column chromatography (EtOAc) to afford 10aa (5.3 mg, 5%) and 13
(103.8 mg, 75%) as a white solid.

1-Allyl-6-isopropoxy-4-(2-phenethylamino)-1,3,5-triazin-2(1H)-one (13)

'H NMR (mixture of rotamers): ¢ 7.36-7.17 (m, 5H), 6.42-6.28 (m, 0.4 H), 5.92-5.78 (m, 1H),
5.40-5.02 (m, 3.6H), 4.53—4.44 (m, 2H), 3.74 (dt, /= 6.6, 6.6 Hz, 1.2H), 3.65 (dt, /= 6.7, 6.7
Hz, 0.8H), 2.94-2.85 (m, 2H), 1.39 (d, /= 6.0 Hz, 2.4H), 1.32 (d, J= 6.4 Hz, 3.6H); *C NMR
(mixture of rotamers): J 164.2, 163.7, 160.6, 160.1, 156.6, 155.6, 139.4, 138.8, 131.9, 131.8,
128.9, 128.7, 128.4, 128.2, 126.3, 126.0, 117.5, 117.3, 73.3, 73.1, 43.6, 43.4, 42.5, 42.0, 36.4,
35.3, 21.6, 21.5; HRMS (DART-TOF) Calcd for C;7H»3N40, ([M + H]"): 315.1821; found:
315.1840.
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4. H and 3C NMR spectra
TH NMR

(e g Y

-1.0

PPM
T 1T

Je ok
L

C2
B¢

00000

S10



I3C NMR
ATD-DMAP
ZE B
(N)k'\‘j cr
A

L
S
NMe,

(o]

||||||||||||1|||||||||||||||||||||||||||||||||||||||'||||||||||||||||||||||||||||||||||||||i|||||||||||||||||=||||||||||||||||||||i_;||||||||||||||||||||'-|||||||||||||||||-||—'|||||||||||||||||:||ﬁﬁm
190.0 180.0 170.0 lﬁU.OJlb?.U 140.0 13]0.0]20.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0.0
| i iy
P N / A P
Iy ‘ o @ &

140305
1305060
130105
119656
1187498
1081655
T7.4746
Ti.1600
TaEIHN
415516
45 3M0
AL ST

S11



'H NMR
8ab

Ph

0 L
A)k Ph
Ph o)

o7}
=
=]
sl
-

N PR

PPM
I|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIII|II|I|III|III|III||IIII|II|IIIIII|

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 =y

FEEIEEESEEEE :
o I B Y NN S

S12



Py o

'H NMR e-*. &

Te] Te)

8ba
(0]

d O/\/ Ph :
.'v‘-"

-~ -

g g 5

] o d

P g
0913

0566

| A

PPM
I|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIII|II|I|III|III|III||IIII|II|IIIIII|

0.0 1.0



] :;
o1} et
' St
&3 A

z
o
NN
}M ) J A TP’L\J}L ..
PPM
00 90  so 70  eo 50 40 _ 30 20 10 oo  -lo
- EEEEER EEEEEEEEE L EEE L EEEE L EEEEEEE
D= 0= D= M= D= D= D e D e - B B B B B S S RS R B B i e e B B I I R



'"H NMR

8ca
(@]
Ty

PPN
T

N8

69T T
1OR'T

S

A

A

S15



'H NMR
8ac

e

H.006

1.997
2000

Lax

i

NIJ JL - PPM

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
10.0 9.0 70 6.0 50 4.0 3.0 0.0 —1:0

N |
T




'H NMR

8da

@ONPh

(Ll

06T

|
000°C

PPM
T1

E

oIt

[ 06IST
B A 195S Y

S17



'H NMR “
8ed s

o)
CszNQk
~ 0" ph
Bn

475

1.985

1.000

1 M[

10.0 9.0 8.0 7.0 6.0 R‘O

PPM
|||||||||||||||||||||||||||||||||||||||||||||
1.0 0.0 —-1.0

4 |

27
i\
%

SEHEHZERERCENCECARERCREEYSEEE  RE :
R S T T S o i S U o O I R T R T B T - R B~ B~ B B B B - - =

S18



.
I'H NMR E':',.-
L
8fe
o)
Me)k (0] \\
2
. B
B 5
|

.

A

\\\ 0428

LOOO
e B

PPM
|||||||||||||\|||||||||\||||||||||\||||||||||\|||||||||\||||||||||\|||||||||||||||||||||\|||||||||\|||||||||||||
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 1.0 0. —-1.0

‘ =i mﬁ%\
: 'EEBE‘“ 2 R 2 g
g EEEEE SEFRESEE
o NN NN S 333ccd &

S19



-
IH NMR ";‘.'-*
10aa )
o}
Ph/\)kn/\/Ph
[
5
- g EE B8
F: ~ R
F-i
ijt N |
PPM
I|||||||II|||||||IIII|IIIIIIIII||||IIIII|||||||IIII|||||II||||||IIII|II|IIIII|||||||||||||||||||||||||II|IIIIII|

,Q Q bx U‘LQE:% gm,’.q ol = : 1 :3
HEERERERSNSSFIEEHES FECERERCEECERER: :
b= e S T S I A S S M= e e el o o o NN = e

S20



'H NMR ?
10ha T
o}
Me/\/\)LH/\/Ph
g
o o 711
= fn] o]
P, - St
2 = Py N
3 | X
il
=
Lo |
PPM
I|IIII\IIII|IIIIIIIII|IIIIIIIII|IIIII\III|\IIII\III|\IIIIIIII|IIIIIIIII|IIIIII|II|I\III|||||III||IIII|II|IIIIII|

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 —1.0

ERENRCREGEREERCEiCIRCCE IR RN EERREREEEE
[ I T T o O T o B R [ R S B R P R B B B O T B B B B B B B I B I B I B = I =l = B =

S21



'"H NMR
10ia

0961
S
\_\_‘_‘—\—‘

S ——
—__ Low
=
—___ 09m
] o, RO
I_—'_—_x.

L. 4

PPM
I|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIII

|||||||||||||||||||||||||||||||||||||||||||||
10.0 6.0 5.0 3.0 2.0 1.0

N NS | % /‘\\ AT T
HETELEEEEE: { I

W A
||||||||

640
(5052
435
478
BH
H18
360
&5
613
X578
2490
2246
6.3323
620933
5.5774
3.6
3.65906
36454
2917
2852
1.5

S22



10ja
i k=
~_-Ph "‘J
%N b
[
g g B
X by X
= 2%
| %
A
bl d L |
PPM
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
10.0 9.0 6.0 50 220 10 0.0

e T S

Las3s —

TEEEHEER: SrEREREEE
S S S ] ool el e N

S23

=Kt

\
§



PPM
T
0

LL6'1 j

000T rJ

SOLY

0081
ERRL [I,
OBLT j

i

S24



'"H NMR

10la

S25



%
NP
H
Py
:
S = S
& o pec
alr
-
Z
L S
PPM
I||\III|||||||||||||||||I\I|||||||||||||||||||\I||||||||I|||||||I|\\III|II|II||||||||||\\||||||||||||||||||||\||
10.0 9.0 %6-0 5.0 4-0%‘\ 3.0 2.0 Al.o 0.0 —X.:0
N NE,}EE & 8 | W g
= X
§=§ﬁ3%ﬁa§ T gﬁ@%éa% ;ﬁg
B B R et Re B B b R I T e od oo od oo oo - S

S26



=
S
.‘;f
]
fi
| g
" b N b
{

% . 097

ka,,. s .

PPM
III\IIII\|II\IIII\||II\IIII\I|II\III\II|I\IIII\II|\IIII\III|\IIIIIIII|IIII\IIII‘III\IIII\|III\IIIII|I

T e AT AN T

71598
71388
5506 —
1.%13 —

g ‘ggb- gg 5 R gvr,g % g
SEREEERAE 3 2 5288
NNNENRENNRN < < SeEddd o &

S27



as}
4
<
=
5.594

]
g
o
% LEN:
3 id 3 4

\ L | L

AR A R e R R L B AR R L A A R R
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 —-1.0

““““““
||||||||||||||||

S28



'"H NMR
10dd

Ph)L N
H

00T T = H

Q0T f < -

we | ——= % -

GILT ; @

IIIFPM

S29



'"H NMR

10ae

PPM
T 1T

- . }hbw% ljt :

S30

Il

=}
~

B TRTL
e €6TL
r SHOCL
H SOIEL

1=

\Imvma.m.
0BLOL
\ﬁgu.h
9FIIL
\\m@uﬂ.h

OTTL

= ¢I9CL

€L
ILIFL
SOEL



'H NMR N

10nf 3
(o] Bn
OMe
Me N
H
3 z
o o
FA
~ N
= |
3
2 e
% 5
’NLJ M _,ﬂ.l %, Mun A
PPM
I|||||||I||||||||I||||||||I||||||||||||||||||||I||||||||I|||||||I|II||I|II|II|||||||||||||||||||||||||||||||||||
o - % ‘ %7&% %ﬁ 2“0 - i o
SEREEEREEEES FE ¥ S5E B & g
SERCEENEEEEE EEEEEGEECEENESE B B
S L S e e S L L T - B T I B B T B~ I~ S B B — — <

S31



'H NMR

10eg

QH....MFJ

I86T /

o107 ™
&L Y

gﬁf

+LLOT f

0]

Me
CszN\)k /H(OMe
- N
- H
(6]

PPM
il

S32



12 g B B 3 . g
~ = — i o J j
~ 0 g i = 5 o
N)LN 3
| cl
"Pro)\\N Kl\
‘/

J‘ N N R O L

PPM
I|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIII\I|IIIIIIIII|IIIIIIIII|II\IIIIII|IIIIIIIII|IIII|IIII|IIIII|III|II|III|II|I

2l 1.0 0.0 -1.0
A |
ST

S33



MM

LN LR N LRy LY RN LR R R R R R R Rl R N LR R R LR R RN LAY LR AR AR AR
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0.0

R I R W | |
2 g
5 g

—
T

1988428 —7
154.718

—_—

1634008 —_
1601651
137.0572
129390

THOS1L
TLATAG
771600
768158
451619
21 9952

108.9660

S34



'"H NMR
13

= 0

o 3
SR A - 0§ isg & gy 3
ra 8 & @ T e X -
A i JK»MA H M LU
l'ol"]""""l'""“"|'“‘""'\""""'|""""'l'“"""\"""“‘\'"““"l"“""'\‘""""l"""P'P'D‘/II

S35



3C NMR

I d | ‘

220.0 210.0 200.0 1920.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 20.0 80.0 70.0

T AN %Ré

PPM

0.0 10.0 0.0 -10.0 -20.0

S A

117.4531
117.2624
T7.4746
77.1600
T8 —
733462
73.0792
43,5500
43095
R.4732
363901
352746
215829
21548
Q06 —

S36



