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(15,1’R)-7-bromo-1-(2-hydroxy-1-phenyl-ethylamino)-indan-1-carboxylic acid amide (6)
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(5)-(1-Amino-7-bromo-indan-1-yl)-methanol (8)
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(8)-7-bromo-2'-(tert-butyl)-2,3-dihydro-5'H-spiro[indene-1,4'-oxazole] (9a)
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(8)-7-bromo-2'-isopropyl-2,3-dihydro-5'H-spiro[indene-1,4'-oxazole] (9b)
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DE 6.00 usec
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I D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
|
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CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
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(8)-7-bromo-2'-phenyl-2,3-dihydro-5'H-spiro[indene-1,4'-oxazole] (9c)
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NAME GYF-3-19-4
EXPNO 2
PROCNO 1
Date 20180319
Time 21.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 14790
DS 1
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 5160
DW 15.300 usec
DE 6.00 usec
TE 296.4 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 20
== CHANNEL fl ==
13C
12.20 usec
3.00 dB
125.7464750 MHz
== CHANNEL f2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
ST 32768
- 125.7326392 MHz
WDW EM
SSB 0
LB 6.00 Hz
GB 0
PC 1.00
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(5)-2'-(tert-butyl)-7-(diphenylphosphino)-2,3-dihydro-5'H-spiro[indene-1,4"-oxazole] (L1)
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SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 6500
DW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
CHANNEL f1 ==
13cC
12.20 usec
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CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
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SSB 0

LB 12.00 Hz
GB 0

PC 2.00
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(5)-7-(diphenylphosphino)-2'-isopropyl-2,3-dihydro-5'H-spiro[indene-1,4'-oxazole] (L2)
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(5)-7-(diphenylphosphino)-2'-phenyl-2,3-dihydro-5'H-spiro[indene-1,4'-oxazole] (L3)
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(5)-7-(bis(4-(trifluoromethyl)phenyl)phosphino)-2'-(tert-butyl)-2,3-dihydro-5'H-spiro[indene-1,4'-oxazole] (L4)
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90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm
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NAME QZX-4-70-1
EXPNO 1
PROCNO 1

Date 20180705

Time 15.37
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30

TD 16384
SOLVENT CDC13

NS 8

DS 0

SWH 10000.000 Hz
FIDRES 0.610352 H=z
AQ 0.8193000 sec
RG 362

DW 50.000 usec
DE 6.00 usec
TE 297.2 K

D1 2.00000000 sec
TDO il
======== CHANNEL f1l ========
NUC1 1H

Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
ST 16384

SF 500.0300107 MHz
WDW EM

SSB 0]

LB 0.30 Hz
GB (4]

PC 2.00



< COLANDOVOLISNTONOTITNONOO
< M OONONMNWOMOWWOLWWOo o
o VOWWOWAOAMOOTMANNHDNOTNO T D
< O N AT MMOM A 1000 O0WONnN
~ OLIILTOONOONOONOOMNMMNNNNNN
— A A A A A A A A A A A A A A A A
FsC
FSC ‘\\\l
T T T
131.0 130.5 ppm

—81.781
—79.204

——41.361
——33.136
—29.610
—27.261

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

F
WDW
SSB
LB
GB
PC

L I I A A A D DA MR |
110

180 170 160

150

140

130

120

80

60

50 40 30 20 10 0 ppm
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QZX-4-70-1
2

1

20180706

13.14

spect

5 mm PABBO BB-
2gpg30

65536

CDC13

2512

1
32679.738
0.498653
1.0027661
7290
15.300
6.00

298.1
2.00000000
0.03000000
1.89999998
20

CHANNEL f2 ==
waltzl6

1H

80.00

2.00

17.70
500.0355000
32768
125.7326392
no

0
0.00
0

1.00

Hz
Hz
sec

usec
usec

sec
sec
sec




QZ¥-4-70-1 31F 1D Z018 07 10

-52.811

NAME QEX-4-70-1
P 7 O EXFPHO 8

N PROCHO 1

FsC o Date_ 20180710

Time 11. 37
INATRIM spect
PROEBHD 5 mm PAEEO EE-
PULFPROG zodc
T 32768
S0LVENT CDCL3
N3 200
D3 2
3TH 100000.000 Hz
FIDEES 3.051755 Hz
Al 0.16358950 sec
RG 23100
T 5.000 usec
DE 6.00 usec
TE 297.9 K
ol Z.00000000 sec
dll 0.03000000 sec
TDO 2
======== [CHANNEL fl ========
NUC1 31lF
Fl 135.40 usec
PL1 3.00 dE
5F01 202.4155540 MH=
======== [CHANNEL f2 ========
CPDPRGZ waltzle
NUCZ 1H
PCPDZ 50.00 usec
PLZ Z2.00 dB
PL1Z 17.70 dE
aF0z S500.0335010 MH=z
oI 32768
3F 202.4222161 MH=
TIDT EHM
S5B a
LE 1z2.00 Hz
GE u]
FC 5.00
i 1 J
T : I : I : I : I J I : I i I -
40 20 0 20 40 50 40 ppm

24



(R,E)-dimethyl 2-(1,3-diphenylallyl)malonate (12a)

Q7ZX-4-56 1H 1D 2018 05 08
=\ N\l VAN
0O O
MeoJ\:/U\OMe
T
JU« »LJUUL
(=21 [—=3L-] o0 0| [wo|D
(= fg_g_ 8| 3| [a|a
[--2Ko - | - o [eNleN
slEESS R R AR RIS TR TR EImAT RN ARES A RET RES R RAaE [FF R RS R E R S ES T R E T
75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

QZX-4-56
1

1

20180509
16.22
spect

5 mm PABBO BB-
zg30

16384
CDC13

8

0
10000.000
0.610352
0.8193000
406

50.000
8.00

295.1
2.00000000
1

2.00
500.0335000
16384
500.0300167
EM

0

0.30

0

1.00



QZ¥—-4-586 13 1D 20183 0525
2 oD o DD
o ol hhood D WD O 00 W %
1 O oA D@D D -0 .
0 D R R R TR [
= AHAAAAAAA444 i

— 57.78
Bz 77
T—— 43 32

Z
X

@)
@)

MeO OMe

¢

J

180 ppm
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NAME
EXPHNO
PROCHO
Date_
Time
TINSTRIOM
PROEHLD
PULFROG
TD

CPDPRG=
NUCZ
PCPDE
PL=
PL1Z
PL13
aFoz

QZx-4-56
=

1

20180525
1G.30
spect

5 mm PAEEO BE-
=gpg 30
65536
CDhC13

Z202

2
3Z679.738
0. 4953653
1.00Z7661
3250
15.300
&5.00

297.7
Z.000a00a0
0. 03000000
1.89999995
10

2765
125.7326299
EM

u]

6.00

u}

Z.00



(R,E)-diethyl 2-(1,3-diphenylallyl)malonate (12b)

QZ¥—-4-58BZ 1H 1D =018 04 10

[ B o o n I o ) [ s o Rt e s o e e Y Y o R e

B R e B ) A A Mmoo~ O o000 OO 00D
[t B B B B B e T e e e e S e e o}

[l i o T R R R e R B R

Z
Z
Z
z
2.
z
Z
7.130
7.183
7.181
7173
7. 168
7. 162
7. 147
6. ddd
G417
6. 316
G. 2938
G. 284
a. 267
— 5 247
4. 236

1.174
1.153
1. 145
0. 375
0. 381
0.347

(@) (@]
EtO)L\:)J\OEt
7
N 1 . l
S@l5 B2 sa\rgm A
=== =1 =IEAEIE = =
e lesal s i pE st g e ] b
e R Ve e B L i R oy P e P LS i
80 7F75 TO 685 60 55 50 45 40 35 30 25 20 15 1.0 05
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NAME
EXIPNO
PROCHNO
Date_
Time
INSTRIM
PROEHLD
PULFROG
T

QNZ¥-4-58E2
1

1

201580410
1G.49
spect

5 mm PABEOD EE-
=g30

16384
CDC13

g

u]

l000o. ooo0
0.610352
0.5193000
203

50.000
.00

295.2
Z.00000000
1

S00.0335000
1635

500. 0300345

EM

u]
0.30
u]

l.00
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NAME QZX-12B
EXPNO 2
PROCNO 1
Date 20180926
Time 17.13
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
Ds 1
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 8200
oW 15.300 usec
DE 6.00 usec
TE 297.7 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
CHANNEL f1 =
13C
12.20 usec
3.00 dB
125.7464750 MHz

NUC2

PL2
PL12
PL13
SFO2
ST
SF
WDW

oot

190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 O ppm

LB
GB
PC

28

CPDPRG2

PCPD2

17.70
500.0355000
32768
125.7326392
EM

0

10.00

0

1.00

usec
dB
dB
dB
MHz

MHz

Hz



(R,E)-3-(1,3-diphenylallyl)pentane-2,4-dione (12c)
QZX-4-58B1 1H 1D 2018 04 10

M= AW O0MW A O0O0Omw MmO -0 O\ o m ) ol
TR s Bl R R s ok o e e R R a00m
[~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0 40 W0 WD A0 WD D AD WD D o o I -
PPN BRUKER
NAME QZx-4-558E1
EXPNO 1
FPEOCHO 1
Date_ 20180410
Time 16.44
THSTRITHN spect
PR.OEHD 5 mm PAEEO EE-
PULPROG =g30
TD 163584
SOLVENT CDC13
N3 =]
D3 a
IWH l0000.000 H=
FIDRES 0.610352 H=
4n 0.8123000 =sec
R 406
Dar S50.000 usec
DE g.00 usec
TE 295.2 K
Dl 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUIC1 1H
Pl 13.00 usec
PL1 2.00 dE
3F0L1 500.0335000 MH=
a1 16384
| ‘ aF 500.0300177 MH=
| - i DT EM
33E a
LE 0.30 H=
GE a
o ol == fome —| [ FC 1.00
|| == x] oo |2
o~ =] =|| = = |
[ I bl Ll —] [} [} ("]

L L I NN N LA N NN ML NN FLRL M AL I S I A
80 ¥5 70 656 60 55 50 45 40 35 30 25 20 15 10 05 ppm
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Q7zX-4-58B1 13C 2018 05 29
V SV Y
O (@]
)J\:)J\
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220 200 180 160 140 120 100 80 60 40 20 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2

QZX-4-58B1
2

1

20180529
10.41
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

202

1
32679.738
0.498653
1.0027661
2890
15.300
6.00

297.9
2.00000000
0.03000000
1.89999998
20

CHANNEL f1
13C

12.20

3.00
125.7464750

CHANNEL f2
waltzl6

1H

80.00

2.00

17.70

17.70
500.0355000
32768
125.7326392
EM

0

10.00

0

1.00

Hz



(S,E)-diethyl 2-(1,3-diphenylallyl)-2-methylmalonate (12d)

nEXH-—-4-15a 1H 2018 0e07
Ly T Y e RN e e Ry N B R Y B ot B BN R B LR TN | oo~ = WDy ) LD 00~ e D~ [ 0 o LU o~ [ 03y LG oo -
ﬂ*mmumr«mwmﬂmmmmﬂummm Oy oy 00 00 - WD WD L Oy - LD C- =0 00—~ Q0 L0 LD Lo
WNNWNNNNNNH—IHPPF“—\D MNN-—!-—!-—!-—IH-—!-—!-—!GGG ﬁ'NNN-—!H-—! oo
O (0]
EtOJ\__%J\OEt
fat A | ..,—,—&_H_._._._..__.r‘”\-_.NA_.._.__JIU
[ l==11—] = | | = = | === [rme [ | 22
xllaxliax) e [rma | | S [ | P | P
wyleg|eg| ol e o || em oq|e o
=k o = =] e [t LB It ]
. R e L LA I e S T : T e : I T
8 7 6 5 4 1 0 ppm
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NAME
EXPHNO
PROCHD
Date_
Time
TINSTRITH
PROBHD
PULFROG

QZx-4-156
1

1
20150607
17.20
spect

5 mm PABEO EE-
=g 30
16354
COCLl3

g

1

10000, 000
0.6l0352
0.3193000
322

s0.000
6.00

Z96.6
Z.00000000
1

z.00
500.0335010
le354

500, 0300089
EM

u]

0.30

u]

1.00



QEX-4-189 13c 1D 2018 oa 19

o m -0 Oy 60 07 00 WD D [

0 m [ e s R el o [ ] o o

— o RN E T N | Y=k o [~ [
. o . . . . . . . o] O - [ s Y u ) - m

—Ho O [~ & T 00 00 00 [~ [~ D " e o

- - 00 00 00 0 0 0 0 G 0 5 - -0 ~moo woo

— A A A A A A A A A [~ [~ [~ oW L —

M BRUKER
EtO” ~<_ OEt

& )

HEME QEX-4-1619
EXFPRO &
PROCHO 1
Date_ E0ls0E1d
Time 14 &1
IRITRUHM spect
PROEHD % mm PAEEQ EE-
PULFROL =qpg2l
TD B55 26
3 OLVEHRT Lo 1 )
H3 G4
D3 &
30TH IR 725 He
FIDEE3 0.435652 Hz
a0Q L.00E76EL sec
Rk 2EED
jalo} 15.200 urec
DOE E. 00 usec
TE i37.4¢ K
Dl 4.00000000 sec
411 002000000 rec
DELTA 2.90000010 rec
TIDn 10
==z=z=====z PTHAKNEL fl ======z=z=
Hucl lz2C
Fl 1&. %0 usec
FL1 .00 JB
3rol 15 . 7464750 Mis
zzzzzzzz CTHAMMEL ff =====zzz
CFLFRLZ maltzlhb
Hur i 1H
PCPDZ 0,00 usec
PLE E.on JB
» J L . FL1: 17.70 4B
- i - FL1z2 17.%0 4B
Srog S00. 0255000 MHg
31 2EVES
ir 185 286504 MH=
o EH
T T T T T T T T T T T T 33E u
T T T T T T T T T T T o s
LE ]
200 180 160 140 120 100 80 60 40 20 0 PPM ¢ sl
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(S,E)-diethyl 2-acetoamido-2-(1,3-diphenyl-2-propenyl)malonate (12e)
QZX-4-139 1H 1D 2018 05 30

NAME QNZx-4-139
EXFNO 1
PROCNO X:
Date 201530530
Time™ 13.47
INATRII spect
PROEBHD 5 mm PABEO BE-
PULFROG =30
TD 16384
SOLVENT CDC13
N3 g
D3 u]
STH 10000. 000 H=
FIDRES 0.61l0352 Hz
] 0.5123000 sec
RG 724
DIr 50.000 usec
DE 8.00 usec
TE 296.7 K
Dl Z2.00000000 sec
TDO 3t
======== CHANNEL Fl ========
NUC1 1H
Prl 13.00 usec
PL1 2.00
SFOL S500.0335000 MH=
5T la384
3F 500.0300107 MH=
h M WDW EN

1 - et 335 u]
LE 0.30 H=
GE u]
PC 1.00

| [e=]en] - co| (uw[em|em = —|—

| |=|e2|e2 =R =] o~ =121

LI AR = =

=

I ; L) : [ LR R LR I I I I I T I
10 9 8 7 6 5 4 3 2 1 0 ppm
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QEH-4-13%9 13 Z01s 05 31

883 HARERRIBRBRA - o W m mo-
. m o= o — o o0
55 sEsnssgEy 22 o e BRUKER
— = e R e e B B R e | LY N ] Ly L] — —
NN |V |V -
EXPNO z
PROCHO 1
O O Date_ 20180531
/ﬂ\\<ﬂ\ Time 19,44
INSTEUM spect
S (OJ NH Et PROBHD 5 mm PABED BE-
N c PULPEOG zgpg30
TD 65536
SOLVENT CDCL3
O O N3 1007
D3 1
STH 32679.738 H=
FIDRES 0.498653 Hz
AN 1.0027661 sec
R 2050
DT 15.300 usec
LE 6.00 usec
TE 297.6 K
Dl Z2.00000000 sec
dll 0.03000000 sec
DELTA 1.59999998 =ec
DO Z0
======== CHANNEL fl ========
NUCL 13C
Pl 12.20 usec
FL1 3.00 dBE
3F01 125.7464750 MHz
======== CHANNEL £2 ========
CPDEFRGE waltzls
5 fode 1H
PCPFDZ S80.00 usec
PLZ Z.00 dBE
PL1Z 17.70 dB
FL13 17.70 dBE
SFOZ S00.0355000 MH=z
5T JZT765
SF 125.7326392 MH=z
WD EN
S3E 0
LE 6.00 Hz
| | | : :
PC 1.00
J .

| | | | T |
200 180 160 140 120 100 80 60 40 20 0 pPpm



(S,E)-diethyl 2-allyl-2-(1,3-diphenylallyl)malonate (12f)
QZK-4-94 1H 1D 2018 05 08

WD O L0 LD S WD [ 09 00 T 03 O D O [ LD [ LD 00 & LD Oy Oy o [ Ly D 0D LD 0D e O 0
o DL UG LA DA el o By B D 00 G O 00 LD 09 LD R e Gl O O i e 0RO o D L e e
MR MM A A A R BN OE R ODam s -~ b i DD 0 af
[~ [ [~ [~ [ [~ [ [~ [+ [~ [ [+ A0 40 D A0 WD AD U3 LD U L3 U ) LG o oo G d e 0 d e

MeO H X
lllil//§§y/~\]llil
NAMNE QZ¥-4-94
EXPNO 1
PROCHO 1
Date 20180509
Time ™ 1&. 20
THNATRIHM spect
PROEHD 5 mm PABEO BE-
PULPREOG =30
TD 163584
S0LVENT CDhC1l3
N& g
] u]
SWH logoo. oo H=
FIDRES 0.610352 H=
] 0.8193000 =sec
Rz zZ03
g 50.000 usec
DE 8.00 usec
TE 295.1 K
Dl Z.00000000 =ec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 Z.00 de
SFOL S500.0335000 MH=
= 1&384
3F 500.0300271 MH=z
’i J T EM
. 35B a
LE 0.30 H=
GE a
‘\T‘ r PC 1.00
— = | = [ = o o =) =-) T [ ][]
rrEEIENE =] -+ e = =0 = Iall=a]
=== ] ] - = (e fez [T
oo [ g [ e = e 2 - el —l=
T T I T T e T T T T T
8 7 6 5 4 3 2 1 ppm
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QZX-4-94

170.55
170.45
169.25

N/

o

o
" O
7

MeO

ol

13C

139.11
137.34
133.86
133.22

RN

201

129.32

o
—
o~
[se}
—

(@]

™
™
©
o~
—

128.36
127.25

&

15

o ™

0 0 ~ o
R N o
@ ~ .
— ~
— ~

76.76
——63.22
53.71
52.47
52.08
51.34

~
X

—39.41
—32.83

N4

AVINo—.

w w
200 180

w
160

w
140

w
120

w
100 80

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SFO2
SI

SF
WDW
SSB
LB

GB

PC

QZX-4-94
2

1

20180515
20.05
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

100

2
32679.738
0.498653
1.0027661
3250
15.300
6.00

296.4
2.00000000
0.03000000
1.89999998
10

CHANNEL f1 ====

13C

12.20

3.00
125.7464750

CHANNEL f2 ====

waltzlé

1H

80.00

2.00

17.70

17.70
500.0355000
32768
125.7326504
EM

0

6.00

0

2.00

Hz



(S,E)-diethyl 2-(1,3-diphenylallyl)-2-phenylmalonate (12g)
QZH-4-183 1H 2018 06 28

HANME QEX-4-183
EXPHNO 1
PROCHO 1
Date_ 20150625
Time 15.03
THSTRITM spect
PROEBHD 5 mm PABEO BE-
PULPROG =30
TD 16354
SO0LWENT COC1l3
N& =]
L 1
STH 1l0000.000 Hz
FIDEES 0.610352 H=
Al 0.&5193000 sec
R 3zZZ2
Dir s50.000 usec
DE 6.00 usec
TE Z295.7 K
Dl 1.00000000 sec
T 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 Z2.00 dB
SFOL1 500.0335010 MH=
51 16354
aF 500.0300096 MH=
J - L s e
LE 0.30 H=
GE a
Il PC z.00
2o [ow | =] — o[ ~—
bl =1 r~([& [ax]
NSRS == =
ol [l ey == 2=

T T
16 16 14 13 12 11 10 9 8 T 5 L 4 3 2 1 o 1 ppm
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QzZH—-4-183 13- 1D Z01ls oda Z%2

=0 FosbBlOELITaRN Wmow o W mo o
0 P ot S P R Py S T (o et LRt [ I o T P B O oo
oF BEENEnAEEEEE Y SEE gt : BRUKER
— — e e e e R e e e e e | [-C[-C- 'O W\OW —
EXPNO 2
PROCHO 1
O O Date 20160629
)J\{U\ Time 17.35
INSTRUM spect
EtO" PhOEt PROBHD 5 mm PABEO BE-
A PULFROG Zgpg30
D 65536
O O SOLVENT CDC13
b= zos
k=3 2
STH 32679.738 Hz
FIDRES 0.493553 Hez
AD 1.0027661 sec
REG 3250
D 15.300 usec
LE &.00 usec
TE 297.2 K
ol Z.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
DO 10
======== [HANNEL £l ========
MITC1 13cC
Pl 12.20 usec
PL1 3.00
SFOL 125.7464750 MH=z
======== [HANNEL f£2 ========
CPOPRG2 waltzlb
MITCZ 1H

PCPDZ 50.00 usec
PL2 2.00 dB
PL1= 17.70 dB
PL13= 17.70 dB
SF02 LS00.0355000 MH=
AT 32768
aF 125.7326504 MH=
TILTI EM
a5E u]
LE &.00 H=
GE u]
PC 2.00

ot hig v oty ' Tyt g B

| | | |
200 180 1680 140 120 100 80 50 40 20 0 ppm
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(E)-ethyl 2-acetyl-3,5-diphenylpent-4-enoate (12h)

0Zx—-4-100

1H

1D

2013 05 14

Oy [ L] O Ty
L B A AN B B I o B |

=

— Z.040

T RSN Y ML ER P Re S KR PRE

| = == — [t=| o] | fem | [em
| =|e2 el =s == === =|[=r
== = S| == == =<AU(=
=] R o[ ool || el | end o e ||
J T T ' I d T T T T I
8 5 4 3 2 1 0 ppm

NAME QZ¥-4-100
EXPHNO 1
PROCHO 1
Date_ 20150514
Time 15.35
INSTRITM spect
PEROBHD 5 mm PABED BE-
PULFPROG zg30
16354
SO0LVENT ChC13
JIE] g
3] u]
STH 10000, 000
FIDRES 0.810352
Al 0.5193000
R 203
jgn) 50.000
LE 5.00
TE 295.3
Dl Z.00000000
TDO 1
======== CHANNEL £l ====
NUC1 1H
Pl 13.00
PL1 Z.00
S3F01 500.0335000
= la384
3F S00.0300090
I EM
S5B u]
LE 0.30
GE u]
PC l.00



QEX-—-4-100 13C 1D 2018 0515
T EOFASEDESS RIS AR ERIEH WO W T e o o
» e e Cd O 0~ LA 6 3 o [ o — D
=22 CESEEAARDERENNNNERS Il R R e ™ + )
i AR
O (0]
)J\/U\OEt
0O
I I [ I [ I I | v I i I E I k |
220 200 180 160 140 120 100 g0 80 40 20 0 ppm

BRUKER

NAME
EXPNO
PROCHO
Date
Time ™
THNASTRITM
PROEHD
FULFROG

CPDFPRGZ
NUCz
FCPDZ
PLZ
FL1Z
PLL3
aAF0z

Qz¥-4-100
z

1

20180515
Z0. 59
spect

5 mm PAEEOD EE-
=gpg30
65536
ChC13

200

2
32679.735
0. 4956535
l.0027661
5160
15.300

5. 00

296.4
Z.00000000
0.03000000

1.59999955
10

17.

17.70
S00.0355000
32768
1z25.7326504
EHN

a

6. 00

u}

Z.00



(E)-ethyl 2-benzoyl-3,5-diphenylpent-4-enoate (12i)
QZX-4-164 1H 2018 06 14

-
o
o
o

NAME QZx-4-164
EXFNO 1
PROCHO 1
Date 20150614
Time ™ 15. 26
THNSTRITM spect
PROEHD 5 nwm PABEO EE-
PULFROG =30
TD 16354
S0LVENT CDCLl3
N3 g
D3 u]
SWH l0000.000 H=
FIDRES 0.6l0352 H=z
a0 0.5193000 sec
RG 724
D 50.000 usec
DE 6.00 usec
TE 296.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 Z.00 dB
3FO01 S00.0335010 MH=
51 16354
iF S00.0300070 MH=
jarng EM
e 33E o

LE 0.30 H=
GE o
PC Z.00

o ez [Pl [

I 1=l Lo e

- || Ll L]

=t | o e

R B R B S AR MR R B M AN AR RS RS B L R
12 11 10 4 3 2 1 0 ppm
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DZH-4-154

13 Z01s 08 19

13320
19Z_ &8
1&g 05
16753
13368
133 53
13178
13166
17333
172375
17882
17868
12853
17838
12737
12754
127329
12715
17685
1Z6.41

=
ol

Wi hid

7733
77.08
T6.83
G4 .52
61.78
6l.51
E£3.85
£9.639
——45.99

=
2
=

— 3538
14,17

——--13.78

NAME
EXPHNO
PROCHO
Date
Time
INSTRUM
PROEBHD
FULFPROG

CPDPREGE
NuCcz
FCPD=
FL=
FL1Z
FL13
AF0Z

| |
220 200

| | | |
180 160 140 120

42

QEx-4-164
2

1
20150619

spect

5 mm PABEO BE-
=gpg30
B5536
COC13

5&7

1
32679.738
0.493653
l.0027661
2050
15.300
&.00

Z97.0
Z.0000000a0
0. 03000000
1.859999945
20

17.70
500.0355000
32768

l£5. 7326392
EHN

o
10.00
o

1.00



(R,E)-dimethyl 2-(1,3-bis(4-fluorophenyl)allyl)malonate (12j)

QZX-4-111 1H Z018 05 21
FHELER L hME R DD QO LD 6T 6 G
Th 300 Lo 0 o Oh D LS L o ) o R R ]
RN N NN R R Ry Gl Gl TR0 [~ LD
[ S A A - T e = ]

)cl)\/loL BRUKER

Me e
0

NAME QZx-4-111
EXPHNO 1
PROCHO 1
Date_ 20180521
Time 11.15
INSTRUM spect
PE.OEHD 5 mm PABEO BE-
PULPROG =30
TD 163584
SO0LVENT CDCL3E
NS g
05 1
AWH la0a0. 000 He
FIDRES 0.610352 H=
Al 0.5193000 sec
Rz 724
Dr 50.000 usec
LE 6.00 usec
TE 294,58 K
ol 1.00000000 sec
TD O 1
======== CHANNEL fl ========
NUCL1 1H
Pl 13.00 usec
FPL1 2.00 de
aAFOl 500.0335010 MH=
a1 16354
L aF S500.0300070 MH=
DTl EM
R F Sty L ad_a JQJL_‘A Iy s] o
LE 0.60 He=
GE ul
7) k( r PC z.00
=t [ = = —[ |t
=t | e e = |- = o oo |—
| S [ == = o=
=t | =] Lol Bl - [—R Rt ]
[ Tl ¥ Ly | | : [ IR IR o SR ) L L I
8 7 6 5 4 3 2 1 0 ppm
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QZx-4-111

1463, 12
167,70
163, 43
162,90
161. 45
160,97

£
-
X

13

136,89
132.91

2018 05 22

130.30
173 &4
173 46
1Z8.85
12797
12792
11577
115 &0
115_40
—E7.71
EZ.73

-

EZ.E7
——48.33

%
X
X

|
200 180 160

| |
140 120 100 80 60

44

BRUKER

NAME
EXPNO
PROCHO
Date_
Time
INSTRITHM
PROEBHD
PULFPROG

CPDPEG=
Nucz
PCPDZ
PLZ
PL1Z
PL13
aF0z
aT

aF
DT
358
LE

GE

FC

QEx-4-111
2

1

20150522

17.00

spect

5 mm PABEO BE-
=gpg30

65536

COC13

2325

1

3zZ679.738
0.495653
l.00z766l
4600
15.300
6.00

297.3
Z.00000000
0. 03000000
1.599993985
10

17.70
S00.0355000
327686
125.7326392
EHN

u]

lo.00

u]

1.00



(R,E)-dimethyl 2-(1,3-bis(4-chlorophenyl)allyl)malonate (12k)

QZ¥-—-4-128 1H 1D 2018 05 Z2Z2
| Sl B S B I e B e R I R B ] O oo
W e~ Oy 00 00 - 00 [ oo ] o~ — o 00 -
Lo B Bt Bt B e B B B e B Bt Bt B R | oo~~~
e-rc-r-r-C0~-0-0-C0- 000w oo e i i R

— 3.559

Tl 3,837
- 3.657
~— 3502

M

L= == [x) e = e o
=

ﬁ =] = 20| L | =
== S(= =| |||
[ L =] |- - (1N

R | 5 pEEm ] | BEaEa)
90 85 80 75 70 66 60 55 50 45 40 356

508 En gl TTEREL]
30 25 20 15

45

— -
10 05

ppm

NAME QZH-4-125
EXPNO 1z
PROCHO 1
Date_ 201505z2
Time 15,52
INSTRUM spect
PE.OEHD 5 mm PABEO BE-
PULPEOG =30

TD 16354
SOLVENT CDC13

NS g

juk] u}

SWH 10000, 000 He
FIDRES 0.510352 H=
Al 0.3193000 sec
Rz 287

juin) 50.000 usec
LE §.00 usec
TE 296, 2

ol 2.00000000 sec
T O 1
======== CHANMNEL fl ========
NOCL 1H

Prl 13.00 usec
PL1 Z.00 dB
3FO0L 500.0335000 MH=
5T 16354

aF 500.0300324 MH=
TIL T EM

55B u}

LE 0.30 H=
GE u}

PrC 1.00



QZE¥-4-128 13Cc 2018 05 29
\ e v Y
O O
MeO)J\:/U\OMe
Cl Cl
i
2EI'.U | 13|0 | 1E|30 1-=|10 12IU 160 Bll.".'l EIU 4IU 2IU | EIJ ppm

HNAME
EXPHNO
FROCHO
Date_
Time
IN3TREIM
PROEHD
PULPROG

CPDPRGE
NUCZ
PCPDZ
PLZ
PL1Z
PL13
SFO0Z
S1

3F
WD
38E
LE

GE

rC

QZx-4-1Z8
z

L
Z0130529
10.17

spect
5 mm PABEO EE-
zgpa30
65536

CDCLl3
Z79

L
32679.7358 Hz
0.495655 H=
1.00Z7661
Z390
15,300
G6.00
297.7 K
Z.00000000
0. 03000000
1.59999995
z0

3.00 dB
125, 7464750

CHANNEL £2
waltzlo

1H

g0.00

Z2.00 de

17.70 dB

17.70 dBE
sE0O.0355000
32768
125.7326392
EM

o

10.00 Hz
0
1.00



(R,E)-dimethyl 2-(1,3-bis(4-bromophenyl)allyl)malonate (12l)
QZx-4-930 1H 1D 2018 05 14

MDD o W OO0 Oy D cs] Oy 00 WD 0000 WD WDWw 00O My Oy 00

Wy D0\ -0 W Wy WD Oy - WD [ N I Y i LR )

o as L e R B B B B B B ¥ I N A | o ) = Oy 00 WD LD

C-r-r-0-0-0-0- -0 DWW WD WoWoWun o ol Ul R R R ]
MeO OMe

LW J
[FxRl=r]i=] == L=1 B bl Ll L}
[==R1=-r1i-1] == (=10 bl bl =]
o | [N= [NI=|R=|=
= (=] = Ll Bl [ Bl N
T T T T ™ T T T T ™ T T s T
9 8 7 <] 5 1 0
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(™)

NAME
EXFPNO
PROCHO
Date_
Time
INSTRUM
PROBHD
PULFROG

QEx-4-30
1

1

20180514

15.25

spect

5 mm PABEO BEE-
=30

16354

CDCL1l3

g

u]
10000.000
0.6810352
0.8193000
406

50.000
.00

Z895.3
Z.00000000
1

Z.00
S500.0335000
16354
500.0300107
EM

u]
0.30
u]
1.00



QE¥-4-90 13 1D 2018 0515
] A R I ]

o [ T R R D ., o — S

i e e . ol M- i [ A0 =

- - owA A dmme- A . PGSR BCr |

Lo O 00 00 00 00 e e e ) .- w0 - e o OO

= AAdA A4 A4 44 o~ O~ [~ Lo LA LA =f

O O
MeO/l}fﬂ\OMe

/Jllil//§§//“\lllil\
Br B

r

L*W e

| | | |
180 160 140 120 100
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NAME
EXPNO
PROCHO
Date_
Time
INSTRUM
PR.OEHD
PULPROG

D
SO0LVENT
N3

CPDPRGZ
NiICcz
PCPDE
FLZ
PL1Z
PL13
3F0Z

QZx-4-90
z

1

20150515

Z0.12

spect

5 mm PABEO BE-
zgpg30

Bh536

CDC13

173

Z
32679,738
0.495653
l1.0027861
3250
15.300
.00

Z96.3
Z.00000000
0.03000000
1.59999993
10

17.70

Loo. 0355000
32765
125.7326504
EM

u]

G.00

u]

Z.00



(R,E)-dimethyl 2-(1,3-di-p-tolylallyl)malonate (12m)

DEH-4-129 1H 2018 s 22
EERAAELRAR IR OR A SEwE e o s
A A D OO oM m el el o e QN Y o
o S o e S e T RV Y T R B ] o
O O
MeO)J\:/U\OMe
INnL ﬂ_ﬁ LJL ) i
= (o] = o] (| [ole 1)
==1x] 1] == = ||| = I
qrqq :Kfq S| |&||== =
= el ey —f— = lolleulem w
T T T T T T T T . — — — — T
g T G 5 4 2 1 0 ppm
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NLME
EXPHNO
FROCNO
Date_
Time
INSTRIM
PROBHD
FULFROG

QZx-4-129
1

1

Z01805z22

15. 45

spect

5 mm PABEO EE-
=g30

163584

CDC13

i

o
l0000.000 H=
0.610352 H=
0.5193000 sec
144
50.000 usec
6.00 usec
296.2 K
Z.00000000 sec

Z.00 dE

S00.0335010 M=
la384

500.0300385 MH=z
EN

u]
0.30 H=z
u]

l.00



0Z¥-4-129 15 1D Z018 0525
a3 AEERAONES o & o _ e
[l [T, s il ] e Fnihae =
w0 oo 00 00 00 00 0 0 ) ) - -0 C- oo ed 00 — —
— A A AAA4A [l el o Lo Lo Ly <p ol
O O

iy T

L

| | | |
180 160 140 120 100 80 0 ppm
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NAME
EXFHNO
PROCHO
Date_
Time
IN3STRUM
PROEHD
PULPROG

CPDPRGE
NUCZ
PCPDZ
PLZ
PL1Z
PL13
SF0Z
3L

3F
WD
3B
LE

GE

PC

QEx-4-129
2

1

20180525
17.24
spect

5 mm PABEO EE-
=gpa30
65536
ChC13

4355

2
32679.738
0.4958535
l.00z2766l
51ea0
15.300
G.00

297.2
Z.00000000
0.03000000
1.59999993
10

3.00

17.70
500.0355000
32768

l25. 7326504
EM

u]

G.00

o]
Z.00



(R,E)-dimethyl 2-(1,3-bis(3-bromophenyl)allyl)malonate (12n)

Q2¥-4-13= 1H 1D 2018 05 29
M =H OO =H = Oy 00 00 L0y =H 00 0 O 0 WDy = - [ i B ]
woed -0 ed 00 OO0 00w el 00O 00 - L) [ e R
o e L s B I T I B e, B B B B B N T o B B o i 00

- 3.7a7
——3.561

f
§
\

A BRUKER
MeO OMe

NAME NZX-4-132
EXPHNO 1
PR.OCHO 1
Date_ 20130529
Time 17.11
INSTRIUM spect
PROEHD 5 mm PAEEO EE-
PULFROG zg30
TD 1354
SO0LVENT CDCL13
M3 5]
D4 o
STTH 10000. 000 H=
FIDRES 0.6l0352 Hz
Al 0.5193000 sec
R 456
jun) 50,000 usec
DE 8.00 usec
TE 297.1 K
1 Z.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 153.00 usec
PL1 Z.00 dB
SFOl S00.0335000 MH=
oI la354
aF 500.0300132 MH=
JL__ 1 joyean) EHN
SoB a
LE 0.30 H=
GE a
r PC 1.00
[a 1 [ P =1 = oo [ ==
i |r | ora (67| =F =\ 22| [Pt
=l bl el bl | S|= o) T[T
= e lew [em] e | =l =l
’ = . T : T T ey | LN e | 4 I B | ) T | SR
8 7 6 5 4 3 2 1 0 ppm
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QZ¥—-4-132 13¢ 1D 2018 05 30
o =R =R R = N |
[ e R B N A S R G T o e [ ]
it R P o T L — 09 [~ WD W
[l S DD DD DD L . .
[ = 0000 Y0 0 G O O 6 - 'O D [= 00 0 i 00
= e e e e e e e e e [t e g | [ oy o Ly L) L) Ly

/
%

NAME
EXPHNO
PROCHO
Date_
Time
INSTEIM
B PROEHD
PULPROG
T
SJOLYENT

CPDPRGE
NUCZz
PCPDZ
PLZ
PL1Z
PL13
GF0ZE
31

aF
WD
358B
LE

GE

PC

180

I T T I I
200 160 140 120 100 80
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QEX-4-13z2
2

1

Z0180530

12.23

spect

E mm PABEBO EE-
zgpg 30

55536

CC1l3

1447

0
32679738
0.495653
1.0027661
S1le0
15,300
6.00

297.68 K
Z.00000000
0.03000000
1.5899999935
10

17.70

LS00, 0355000
Javed

125, 7326504
EHM

0

&.00

0
Z.00



(R,E)-dimethyl 2-(1,3-di-o-tolylallyl)malonate (120)

QZ¥—4-1590 1H 2018 o7 0=z
BEER AT BN &
S et AR i
b i i S R o0 L It |
NSV | |

-
1

I .
[N el T =] = [==] [Tyl (=] [=r] Niped [l ]
L || - = = = - [Tyl B [==11"y]
a(=[5| |= = = =| =l= S|=
- || - L el - - - (o] Bl M,
e T T T e —
g8 7 3] 5 4 3 1
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NAME
EXPNO
FPROCHO
Date
Time™
TNSTRITM
FROEHD
PULPRO

QzZx-4-1920

1

1

20150702

15,47

spect

5 mm PABEEO BE-
=g30

16354

CDC1l3
g

1

10000, 000
0.5610352
0.8123000
3ZZ
s50.000
G.00

Z295.1
Z.00000000
1

Z.00
500.0335010
16364

S500. 0300095
EHM

u]

0.30

o

Z.00



023 —-4-150 1z 1D =018 07 04

HPELRYEHES IR #m o oo m e o L

L R S T S R R I B B ] o 0 [~ — 07 L =H - =)

GEENEEEREE BNy 228 2ngnn ; BRUKER

AA A AAAAAAA A A [l ol o (SRR —

WW \V \\V | NANE QZx-4-190
EXPHNO 2
PROCHO 1
Date_ 20150704
Time 12.28
INSTRITM spect
PROEBHD 5 wm PABEO BE-
PULFPROG =gpg30
TD 65536
SO0LVENT COC13
NS 1074
L3 2
STWH 32679.735 Hz
FIDRES 0.49555353 H=
Al 1.0027661 sec
RG 5790
Dar 15.300 usec
LE 6.00 usec
TE 298.4 K
Ll Z.00000000 sec
dll 0.03000000 sec
DELTA 1.59999998 sec
TDO 10
======== CHANNEL fl ========
NUC1 13C
Pl 12,20 usec
PL1 3.00 dB
5F01 125.7454750 MH=
======== CHANNEL fZ ========
CPDPRGZ waltzla
NuUCz 1H
PCPDZ S0.00 usec
PLZ .00 dE
PL1Z 17.70 dB
PL13 17.70 dE
aF0Z 500.0355000 MH=
5T 32768
5F 125.7326504 MH=
TIDTr EM
558 a
LE 6.00 H=
GE u}

‘l PC Z.00
h . |
j T T I T I I I I I I I T
200 180 160 140 120 100 80 60 40 20 0 ppm



Copies of HPLC trace
(R,E)-dimethyl 2-(1,3-diphenylallyl)malonate (12a)

12.188

i. g Peak Ret. Time Area Area % Height Height %
" 1 12.188 5275883 49.900 312569 58.065
" 2 17.343 5297033 50.100 225738 41.935
1 II II
|| | ;.
‘10:.07 .12:.5 15.0 17.5
i
f
Peak Ret. Time Area Area % Height Height %
1 12.358 12561688 99.715 737566 99.801
2 17.861 35848 0.285 1471 0.199
| g
o, IR et S
10 15 20
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(R,E)-diethyl 2-(1,3-diphenylallyl)malonate (12b)
I

(i

f =
(| ol
{ | o«
. Peak Ret. Time Area Area % Height Height %
'! | 1 23.402 5291150 49.945 183861 58.514
| | 'I
ll | | 2 32.961 5302711 50.055 130354 41.486
| [
III || I'.
b ! \
20 25 30
=
(%
|&
|
i
- || Peak Ret. Time Area Area % Height Height %
1 23.817 4422694 99.496 150057 99.632
R 2 33.722 22382 0.504 554 0.368
& 3,
— S SEN—— .
| ] el R
20 25 30 35
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(R,E)-3-(1,3-diphenylallyl)pentane-2,4-dione (12c)

.9
e |
f 1
1| | |
|
’ ’ Peak Ret. Time Area Area % Height Height %
[ I
‘ : ! 1 16.661 6099897 50.083 239470 46.681
2 18.322 6079600 49.917 273520 53.319
| — L
156 20
8
|
Ik=
:I
i |
: Peak Ret. Time Area Area % Height Height %
| I| 1 17.200 10357642 99.313 455479 99.312
ko
i '! 2 18.908 71615 0.687 3155 0.688
[
| |
w
5
a3
15 20
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(S,E)-diethyl 2-(1,3-diphenylallyl)-2-methylmalonate (12d)

T 13.48
1422

"14.188

Peak Ret. Time Area Area % Height Height %
1 13.482 18131339 50.106 1098414 51.194
2 14.223 18054458 49.894 1047192 48.806

Peak Ret. Time Area Area % Height Height %
1 13.461 143211 0.883 9140 0.971
2 14.188 16083075 99.117 932200 99.029
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(S,E)-diethyl 2-acetoamido-2-(1,3-diphenyl-2-propenyl)malonate (12e)

o
N
v.
|| o

11.736

Peak Ret. Time Area Area % Height Height %
1 8.420 1874263 50.535 118210 58.640
2 11.736 1834552 49.465 83375 41.360
7.5 10.0 12.5
w
E
I |
Peak Ret. Time Area Area % Height Height %
1 8.282 1273 0.024 100 0.040
2 11.555 5354869 99.976 247890 99.960
” .
N
_P 4 b
7.5 10.0 12.5
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(S, E)-diethyl 2-allyl-2-(1,3-diphenylallyl)malonate (12f)

11.233
12,189

;| Peak Ret. Time Area Area % Height Height %
| 1 11.233 23574842 50.295 1653307 51.796
2 12.189 23297929 49.705 1538688 48.204
[\ |1
| |'._ | '
s S S
10 15
8
o
Peak Ret. Time Area Area % Height Height %
. 1 11.248 239819 0.643 16660 0.709
[
- 2 12.186 37057477 99.357 2332932 99.291
o
&
10.0 12.5
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(S,E)-diethyl 2-(1,3-diphenylallyl)-2-phenylmalonate (12g)

37.674
40,206

Peak Ret. Time Area Area % Height Height %
1 37.675 251928 50.734 4854 52.551
2 40.206 244636 49.266 4382 47.449
—r | R T T
35 40 45
&
i
Peak Ret. Time Area Area % Height Height %
1 37.084 4798929 98.974 91495 99.031
2 39.304 49739 1.026 895 0.969

e

e
—+—

' 30,304

45

0
n
3 =
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(E)-ethyl 2-acetyl-3,5-diphenylpent-4-enoate (12h)

~ %
g o] o} g
o g : ~
= i % Peak Ret. Time Area Area % Height Height %
™
1 22.678 15594260 19.986 251113 25.271
2 25.172 16638043 21.323 212582 21.394
3 27.983 27845682 35.687 310116 31.209
4 32.720 17949446 23.004 219858 22.126
1 | 1 T T [ T 1 T I
20 30 39
(28]
—
o0
- 2
g < Peak Ret. Time Area Area % Height Height %
g 1 22.813 16803172 50.297 263779 55.474
2 26.087 255129 0.764 3672 0.772
55 0 3 28.469 16212400 48.529 206359 43.398
o)
o [Te)
@ e 4 33.538 136937 0.410 1692 0.256
N ™
T T T T ‘ T T T | T |
25 30 35
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(E)-ethyl 2-benzoyl-3,5-diphenylpent-4-enoate (12i)

34.96

34726

40757

40

140.447

40

45744

145,259

58.110

50 60

Fm# A
@
(5
(
[
|
|
50 60

Peak Ret. Time Area Area % Height Height %
1 34.960 1075450 24.459 21828 30.297
2 40.757 1074667 24.441 18715 25.976
3 45.744 1118199 25.431 17636 24.479
4 58.110 1128665 25.669 13867 19.247

Peak Ret. Time Area Area % Height Height %
1 34.726 4740886 29.661 95118 40.660
2 40.447 29948 0.187 545 0.233
3 45.259 62668 0.392 1006 0.430
4 57.602 11150135 69.760 137268 58.677
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(R,E)-dimethyl 2-(1,3-bis(4-fluorophenyl)allyl)malonate (12j)

9.65

10

T

14.921

WS -

15

(L S S

15

14.870

!

Peak Ret. Time Area Area % Height Height %
1 9.655 11108646 50.040 821543 61.111
2 14.921 11090911 49.960 522808 38.889

Peak Ret. Time Area Area % Height Height %
1 9.629 5421842 99.648 405300 99.775
2 14.870 19176 0.352 914 0.225
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(R,E)-dimethyl 2-(1,3-bis(4-chlorophenyl)allyl)malonate (12k)

12.017

19.478

| Peak Ret. Time Area Area % Height Height %
| I l. 1 12.917 9032283 50.090 474500 60.332
| | 'i 2 19.478 8999837 49.910 311982 39.668
- B — e " -._'_-. B
15 20
(2]
|®
[
Peak Ret. Time Area Area % Height Height %
1 12.863 7852091 99.108 417284 99.410
2 19.394 70702 0.892 2475 0.590

| [19.394

15 0

N

65



15

(R,E)-dimethyl 2-(1,3-bis(4-bromophenyl)allyl)malonate (12l)

16.335

16.193

24.140

Peak Ret. Time Area Area % Height Height %
1 16.335 450188 49.533 17948 58.996
2 24.140 458672 50.467 12474 41.004

Peak Ret. Time Area Area % Height Height %
1 16.193 9580817 99.383 390745 99.583
2 24.037 59462 0.617 1637 0.417
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(R,E)-dimethyl 2-(1,3-di-p-tolylallyl)malonate (12m)

o™
|I; g
3
Peak Ret. Time Area Area % Height Height %
(| 1 8.452 18799425 49.938 1494039 56.773
| : 2 11.188 18846401 50.062 1137560 43.227
|
[
75 10.0 12.5
(1]
|2
!
: Peak Ret. Time Area Area % Height Height %
1 8.439 6898775 99.519 554590 99.645
2 11.189 33366 0.481 1973 0.355

[11.189

67




(R,E)-dimethyl 2-(Z_L_£3-bis(_3-bromophenyl)aIIyI)mannate (12n)

27,61

30

27.531

30

41.020

Peak Ret. Time Area Area % Height Height %
1 27.814 8906162 51.844 246445 58.877
2 41.020 8272754 48.156 172128 41.123

Peak Ret. Time Area Area % Height Height %
1 27.531 15040237 99.508 436017 99.640
2 40.658 74373 0.492 1576 0.360
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(R,E)-dimethyl 2-(1,3-di-o-tolylallyl)malonate (120)

o

—mo
Brx=]
o T
|

r—

Peak Ret. Time Area Area % Height Height %
1 6.433 3333597 49.677 332409 52.666
2 7.100 3376915 50.323 298751 47.334
]
5 . 1 '0
w
S
| w
Peak Ret. Time Area Area % Height Height %
1 6.428 7382921 99.190 733768 99.165
2 7.087 60267 0.810 6178 0.835
|
| =
3
Ly
75
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