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1. Optimization of reaction conditions for the SuzukiMiyaura cross-coupling reaction of
brominated-TRAMs 10a-h with arylboronic acids 11ad catalyzed byPd(PPhs)4

We commenced our search by choosing the reaction of TR@dwith phenylboronic acid
1laas a model to identify the best experimental reaction conditions (Table 1). Our initial
assessments showed the efficiency of Pd{RPbr promoting this coupling reaction. Thus,
several experiments were carried out to optimize the reaction parameterasssclvent,
temperature, molar ratio of reactants, base, as well as catalyst loading, and the results are
summarized in Table 1. The effect of various solvents includingCGKH MeOH, toluene,
DMF, benzene, CkCl>, and 1,4dioxane were ascertained on thaaton of 10a (1 mmol)
with 11a (1.0 mmol) in the presence of Pd(BRH5 mol%) and KCOz (2 mmol) under N
atmosphere. The highest yield of the desired proflastas obtained in THF under reflux
conditions (entry 1). When the reaction was performed at a lower temperature, inferior yield of
6a was obtained (entry 2). To improve the progress of the reaction, the molar rafiatof
1lawas changed to 1:1.2 and fm®duct6awas isolated in 87% vyield (entry 3). Using lower
molar ratio of reactants resulted in lower yield (entry 4), while higher molar ratii3adfla
did not improve the reaction yield (entries 5 and 6). The model reaction was also studied in the
presence of various amounts of Pd(B)Pto find the appropriate amount of catalyst loading.
Maximum yield of6a was obtained with 5 mol% of the catalyst (entry 3). Increasing the
amount of Pd(PRPu to 7 mol% did not affect the yield @&a significantly (etry 7), while
using lower amounts of catalyst led to lower yields (entries 8 and 9). Finally, the effect of
various bases was examined on the model reaction (entries 3-429. The results revealed
that both KCOs and CsCOs were effective bases forétSuzukiMiyaura coupling reaction of
10awith 11a Hence, KCOs, which is a cheaper base than@3s, was selected for the model
reaction. In addition, further trials showed that the optimal loading for #8©was 2 mmol

(3 mL of a 2M solution in watgr Accordingly, TRAM 10a (1 mmol), 11a (1.2 mmol),



Pd(PPB)4 (5 mol%), and KCOs (1mL, 2M) in refluxing THF (5 mL) under Natmosphere

were selected as the optimized reaction conditions.

Table 1

Optimization of reaction conditions for the Suztkiyaura crosscoupling reaction of TRAM

10awith phenylboronic acid 1acatalyzed by Pd(PRBh.2

Ve Ve
>—6—Br + [ Ph—BOH), — > th
Ve

Ve
10a (1 mmol) 11a Ve ~ 3,4-(MeO),CgH; (6a)

Entry 11a(mmol) Pd(PPB)4 (M0I%) Base Solvent T (°C) Yield %°
1 1.0 5 K2COs THF reflux 58
2 1.0 5 K2COs THF 50 35
3 1.2 5 K2COs THF reflux 87
4 1.1 5 K2CGOs THF reflux 71
5 1.3 5 K2COs THF reflux 87
6 1.4 5 K2COs THF reflux 87
7 1.2 7 K2CGOs THF reflux 87
8 1.2 3 K2COs THF reflux 51
9 1.2 4 K2COs THF reflux 72
10 1.2 5 C2COs THF reflux 87
11 1.2 5 EtN THF reflux 60
12 1.2 5 NaOH THF reflux 51

2 All the reactions were run for 12 ‘hisolatedyield © Carrying out the reaction under the same
conditions in solvents including GBN, MeOH, toluene, DMF, benzene, &b, and 1,4

dioxane affordedain yields ranging from 21 to 36%.



2. Optimization of reaction conditions for the Mizoroki -Heck crosscoupling reaction of
brominated-triarylmethanes with olefins

Initially, TRAM 10d and methyl acrylat&2awere chosen as model substrates. According
to the conditions reported by Qian andworkers, the reaction between TRAMd and12a
resulted in only 31% yield of produtBa(Schemel). To enhance the reaction yield, we set
out to employ PdG(PPh)2 as pecatalyst for the model reaction. Heating a DMF solution of
reactants, Pde(5 mol%), PPB(10 mol%), LiBr (10 mol%) and BN (2 mmol) to 140 °C for
24 h provided coupling produdi3ain 58% yield. However, continuing the reaction for 12
additional hourglid not considerably improve the yield (ScheR)eGiven these results, we
followed the reaction at 140 °C for 36 h, after heating a reaction mixture for a short period of
time at 140 °C. Surprisingly, the prodd@awas achieved in 62% yield when a 3ihate of
time was considered for modification of catalyst (Sch&mné&Ve therefor postulated that the
presumable decomposition of substrates due to the high temperature can be avoided through a
onepot two-step reaction. So, we designed a protocol whidhenfirst step PAG{PPh). (5
mol%) was prepareih situby vigorously stirring a 1:2:2 mixture of PACPPR, and LiBr, at
140 °C in DMF (2 mL) under Natmosphere for 30 min. In the second step, a mixtut®af
12a and EtN in DMF (3 mL) was addednd the resulting mixture was heated at 100 °C for
36h. To optimize the experimental conditions, the effect of various parameters including the
molar ratio of reactants, catalyst loading, base, and solvent was studied on the model reaction
according to thabovementioned protocol (Table 2). First, the model reaction was carried out
in various solvents such as MeOH, THF,-didxane, toluene, and DMF. The maximum yield
of productl3awas obtained in DMF (Entry 1). Thus, DMF was chosen as the reaction medium
The progress of the model reaction was also explored with different molar ratios of substrates
(Table 2, entries-#) and the best result was obtained with 1:2 molar ratio of TRAMto

methyl acrylatel?a (Entry 3). To find the optimal amount of catsily the reaction was



performed in the presence of different amounts of PdiBhg with the proportional amounts
of PPh and LiBr (Entries 3, 6, and 7). The maximum yieldl8awas achieved with 5 mol%
of PdCh (Entry 3). However, the reaction did not work in the absence ofPEQtry 5). The
effect of base was also evaluated on the model reaction (Entries 3, 8 and 9xNamch &t

realized more effective than other used organic and inorganic bases (Erftrgally, the

influence of temperature was explored on the second step of the model reaction (Entries 3, 10

and 11) and we found that 100 °C is the optimal temperature (Entry 3). Therefore, the optimal

conditions for the ongot twostep Heck coupling reaoh of TRAM 10d with 12a was

involved as following: initially a mixture of Pd&(0.05 mmol), PPH(0.1 mmol), and LiBr

(0.1 mmol) in DMF (2 mL) was heated at 140 °C for 30 min. After addition a solution of DMF

(3 mL), TRAM 10d (1 mmol),12a (2.0 mmol), ESN (2 mmol) to the former, the resulting

mixture was stirred at 100 °C for 36 h.

Pd(OAc), (0.1 mmol) y/
10d (1mmol)  ppp. (0.3 mmol)

+ L MeOzC /
12a (4 mmol)  Et;N (1.5 mmol) MeO O

CH4CN, N,
90 °C, 12h 13a (31% Yield)

Scheme 1. Mizoroki-Heck coupling reaction ofl0d with 12a in the presence of

Pd(OAC)/PPh.



PdCl, (0.05 mmol)

PPh3 (0.1 mmol)
10d (1 mmol) + 123 (1.5 mmol)

> 13a
EtsN (2.0 mmol)
LiBr (0.1 mmol) 58% yield after 24 h
DMF, N,, 140 °C 60% vyield after 36 h

Scheme?2. Mizoroki-Heck coupling reaction of TRAMLOd with 12a using PdC/PPh

catalytic system.

PdCl, (0.05 mmol)

PPh; (0.1 mmol) DMF (SmL), N, 140°C,36h
LiBr (0.1 mmol) ; > > 13a
ELN (2.0 : 140 °C, T4
3 (1- mm|0) T, =15 min, Yield: 53%
11220'(5 5mmmn$o)l) T, = 30 min, Yield: 62%

T4 =40 min, Yield: 62%
Scheme 6.The effect of premodification of [pd}catalyst on the yield oMizoroki-Heck

coupling reaction of TRAML.Od with 12a



Table 2
Optimization of the reaction conditions for the e twostep MizorokiHeck coupling

reaction ofLOd with 12a

PdCl, + PPh, + LiBr DMF@mL) 10d + 123 - (13a)
Ny, 140 °C, 30 min. Base (2.0 mmol)
Solvent (3 mL), N,, T (°C), 36 h
Entry PdCb PPh LiBr 10d 12a Base Solvent T (°C) Yield
(mmol) (mmol) (mmol) (mmol) (mmol) %?
1 0.05 0.1 0.1 1.0 15 EtN DMFP 100 68
2 0.05 0.1 0.1 1.0 1.8 EtN DMF 100 73
3 0.05 0.1 0.1 1.0 2.0 EtsN DMF 100 89
4 0.05 0.1 0.1 1.0 22 Et:N DMF 100 89
5 - - - 1.0 2.0 EtN DMF 100 NR
6 0.04 0.08 0.08 1.0 2.0 Et:N DMF 100 63
7 0.06 0.12 0.12 1.0 2.0 Et:N DMF 100 89
8 0.05 0.1 0.1 1.0 2.0 KiCO3CsC0O3) DMF 100 19(20)
9 0.05 0.1 0.1 1.0 2.0 DBU(DABCO) DMF 100  25(30)
10 0.05 0.1 0.1 1.0 2.0 EtN DMF 80 60
11 0.05 0.1 0.1 1.0 2.0 EtN DMF 120 78

2|solatedyield. ® Carrying out the reaction under the same conditions in solvents
including MeOH, toluene, THF, and 1¢gdoxane afforded 3ain yields ranging from 21

to 24%.

3. NMR spectra of halogenated triarylmethanes



ST —

L89'E—

0160'9—
62(5'9
8LL5'9
95949
61 wm.mN.
€026t
CLEE'S
6200Z
£L00L
S6104
w20
EI9P2 189C'L
EbEL
LISE'L

pS0Z'T—

L89E—

=66'S

=809

L

3.0 2.5 2.0

f1 (ppm)

3.5

L

01609—

62459~
811597

9ROL'O~
618497

£0269
2LEGIN.

62002

LL00L V
Se10L-T
W20 \.

EPP2 189, —

EYPEL~
LI9EL"

Feeo

TE.N

f1 (ppm)

75 74 73 72 71 70 69 68 67 66 65 64 63 62 6.1 6.0

=66'S

=809

=/6'0
00T
=€2'T
WE.N

0z'e
Ap1T

6
f1 (ppm)

((4-bromophenyl)methylenej&(1-methoxy4-methylbenzene) (10

12 1 10

13

H NMR of 2,2

0vL'0C—

9669'¢h—

0ET6'SS—

EPPA £L0bL' 9L
€9p2 m@mm,omﬂ.
E19P2SBPTLL

bCee'orT—

61Zh'61T—

£82LLTT
889C'6ZT .V
PZI9'0ET
0906'0ET
CPSOTET

CO9L'TET
Hmﬁ.mvﬁ\

[AZARCI]

L8TLLTT—

88X '6CT—

PCI9'0ET—
owom.oﬂw
CHSO'TET

C08L'TET~

133 132 131 130 129 128 127 126
f1 (ppm)

-10

70 60 50 40 30 20 10

80

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

((4-bromophenyl)methylene)$(1-methoxy4-methylbenzene) ()

13C NMR of 2,2



1160'C—

81L5E—

p1S2'97
248691
£065'91
£989'91
820L'9
1299
bSLL O
1844'9Y
T .
6016'94

EZ6 ]
££26'9~L
mBmo%
60L6'Y

oese' o
286'9
2866'9
p100%
ThLOL
2680
THOT 'L
bETH'L]
T6EPL”

PIST9—

TLBEON,
106897

£989°9~
220,99~
£29L'9
ER@W
18LL'9

0L06'9
moﬁm.w/
PECE L

£L269—
81969
mo\.m.w\
9£86'9
2986'9
2866'9
#1002
hLOL
680
WL

PECH L~
TeEP'L

Lol

Fsoz
Fart

Froz
Tﬂ

%Z.ﬁ

Wmm.o

6.3 6.2 6.1
UUUL Y

6.4

6.5

6.6

74 73 72 71 70 69 68
f1 (ppm)

75

=169

=pC'9

6
f1 (ppm)

12 11 10

13

((2-bromophenyl)methylene)&(1-methoxy4-methylbenzene) (1P

H NMR of 2,2

S8C8'0c—

6885'6E
809L'6E
16266
6560'0p
92" O
162k O
S165'0p
LPBT'EP
C586'S5—

6806'4L
6L91'8L
SLTh'8L

0L0T'TTT

8bPE'STT /
6658921
9ET9LTT
6616421

6146'8CT
B0EE0ET
T2SS'0ET
£S6L°0ET
OETLTET

POCS'EPT —

990C'SST—

el

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 2,2:((2-bromophenyl)methylenbis(1-methoxy4-methylbenzene) (1)

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90



85/9€—

S0%0'9—

TEEL'D
v0SL'9

vmm@.wv

£0/8'9
16202
b0
SE0T 'L
2612
€zez'L]
zsze ]
1vozL ]

€192 0992 L
6LTL
THETL
EETEL
8LIEL
Q0EE'L

r

ﬁ

EPEEL

85L9°€—

S090'9—

TEEL'O~
v0SL'9~

PSO8'9~,
€089

Nmmo.h
quo&
SE0ZL
261z L
£25TL
eLETL
b9TL
€12 0992 L
26LT'L
THET L
EETE L~
i
00EE'L
BVEEL

—
@
12
e}

3.75 3.70 3.65 3.60 3.55 3.50
f1 (ppm)

Lr 00'T

ﬁmm.m

Fere

o

RKRA
Qi

74 7.3

Wﬁm.m

70 69 68 67 66 65 64 63 62 61 6.0 59
f1 (ppm)

72 71

A

=659

=007
£9'2
Nvﬁm
ez
2621
&'l
ogc

6
f1 (ppm)

12 11 10

13

(phenylmethylene)bisromo1-methoxybenzene)l0g)

H NMR of 2,2

SeEY'Er—

§958'SS—

€]9P2 BYL'9L
€PP2 ZH00'LL
EPP2 655CLLY

POESTTT
mmmm,mzv.

Nowm,@
ommmwc/
541621~
OpSE 0ET 7
T62p'2ET

bPECPET

£406'THT —

cToT'9sT—

POES'CTT~—
ZsoLeri—

—

111 110

112
f1 (ppm)

.

114

115

230 220 210 200 190 180

-10

70 60 50 40 30 20 10

80

100 90

f1 (ppm)

150 140 130 120 110

170 160

(phenylmethylene)bis(bromo1-methoxybenzene)l0g)

13C NMR of 2,2

4. NMR spectra of Suzuki-Miyaura coupling triarylmethane -products (6a-1)

10



806L'E~
89/8€~

£26k'S—
189'9
£259°9
9999
18999
ceeL'9

NRBN
ﬁwom&
£9189]
9z89

;;
ov6TL]
101224

€19po €592 ]
oozeL]
6hEE L]
S6bEL ]
LLTYL
625
z8vb'L ]
g625¢ 1
190G
20857
ozeS L
1909¢ ]
0609

1899
€299\
9b9997
18999

ezL 9T
i)
18089~
£9189—
ovzgs’

oveTL—
10127
£19P9 EE9T'L .
002EL
@mms%
SEbEL~

AT
62Eb'L—
F e
S625L
TS LA
2065L
9e65 L
190947
08092

76 75 74 73 72 71 70 69 68 67 66
f1 (ppm)

7.7

195
Rep's

S0P

oK'
TeC
=12¢C

(£2
mmw,o

2LET
mea
ECE

4

6
f1 (ppm)

11 10
'H NMR of 4-(bis(3,4dimethoxyphenyl)methy1,1

12

13

biphenyl (&)

EpS9'SS
mmmm.mmv
1€88'SS

m_u_uuonmm.mm
£19p2 mOmo,RW
EPP2 BPLT'LL

P00 TTT~
G288 TIT~—"
&bp'IET
£3T6'XT
Nﬁmm@mﬁw
E9ET'L2T
€reL&kn

(099'61
100917

58851 \
6198'8pT

(226 % —
ase et
£oET 72—

€12L821—

£099'621—

3

—

—

127.5 127.0 126.5 126.0 125.5 125.0

128.0
f1 (ppm)

128.5

131.0 130.5 130.0 129.5 129.0

131.5

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 4(bis(3,4dimethoyphenyl)methyl1,1

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

biphenyl (&)

11



f1 (ppm)

B |

4.05 4.00 3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60

L66L'E—
oLL8E—

166L'E~

oLgs”
LEL9'9
19199\
2069'9-7
Nmm@m\

ToeE s — S6SL9~

1£19'9 629197

mw%”w 1S18'9~
£1€8'9—

2£69'9

S65L°9~:

629t 9

Hm&.& ¢

L1€8'9

68214

b1 L

£19P2 bbST L ]

czstL

6IbEL |

S69E'L

8y8EL 6821~

000v'Z THPTL—

(STY'L

SizbL

20EV'L

8LYL

X6'L] €172 T L—

2 e
BIPE L\
SE9E'Ly
SPBEL~
0002~
[STYLF
mmiw
20sb'L
Nmniw
6L
ThbSL~
£095'L—

WR;

86'1

L e

0T

an.o

Lo
Leet
Lest

6.7

6.8

7.0

7.1

b

72

74

7.5

7.6

00T

L&'
kmm.ﬂ
0T

sL80
7v60
220
Jnm.«

6T

6
f1 (ppm)

11 10
'H NMR of 3-(bis(3,4dimethoyphenyl)methyh1,1

12

13

biphenyl ()

9pS8'SS
wvmo.mmW
CTHET'8S

m_uUUa%m.mN
€19p2 vmvm.nmv
€|9P2 686¥'LL

L60T' TTT~
06T
vmvm.ﬂmﬁ/
9811'SeT
€LL0LTT
&iran
SLETLTT
€ST1'8CT
9CLT'8LT

16£9'8CT

To1L82T
OpE9'SET

AN 4y
3076 v
6L8S'LPT
THB'8rT

£LL01TT~
serrLer”
siezLzi—

ESTT'8CT—
STLTBT—

16L9'82T~
TorL'8eT

1274 127.0 126.6

127.8
f1 (ppm)

lld

128.6

129.0

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 3-(bis(3,4dimethoyphenyl)methyl1,1

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

biphenyl(6b)

12



e c—

996918

£€12'9—
S6L9°9
12899
%mw&ﬂ
508’9
101027
€702
5920¢
€620 1
0621
TShTL
UKL
ShOS'L
T6IEL
6EEEL
801t'L
boTh'L
TTbb2
PO6b'L
1908,
809
1€29¢

S6L99~
128997

6882'9~
#5089

10107
€ET0YL
S0L
mmmo.nN

O&CT'L~
[4 VA

LUSTL~
SPOEL~_
TEIE L~
6eeeL

80TH L~
e
b7
bOBY'L~
19057

809~
1629t

i

7.6 7.5 74 7.3 7.2 7.1 7.0 69 68 67 66

77

f1 (ppm)

il

Foro

=86'S

=660

coc
01T
SPTT
wLhe

2201
are
1r'e
90T

6
f1 (ppm)

7
IH NMR of 4-(bis(2-methoxy5-methyiphenyl)methyl)1,1

12 1 10

13

biphenyl (&)

€48/'0¢—

S8EL'Th—

0Lp0 95—

EPPOETRL 9L
€19pP2 mmmm,omw
EIPP2 TBPTLL

mmmo.:ﬁ
6665921 /
6048921
£105'921
8055721
TS
5662621
950£'62177
£85/'08T \
SETP'ZET

050 ERT

9E0E'SST—

66£59CT—

60L89ZT~
£106'921~"

8085L2T—

T1p982T—

S6ETBZT—

SS0L'6CT—

€8SL'0ET—

32.0 131.5 131.0 130.5 130.0 129.5 129%2 (128.5): 128.0 127.5 127.0 126.5 126.0 125.5
ppm

-10

10

70 60 50 40

80

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

13C NMR of 4(bis(2-methoxy5-methyphenyl)methyl)1,1

biphenyl (&)

13



2L0TT—

£989'e—
13TET'9
pES9'9
0899'9
6LLLD
£b6L'9
6L66'9
200
ov10Z
vE10ZL
s |
1880

899247
b6 Ly
TZOE'L
T80E'LN
bLTE L]
szeet
bSZEL
9zEE L]
E0VEL
THYEL
BLVEL
€58
900p'L
L1TYL
(STYL
16Tb'L
122h'L
05zh'L
SYEV'L
bLEVL
(A
T8ESL
S0pS'L
SEPSL
L0SSL
bbeSL
pLSSL

PES9'O~
0899'9~"

6LLL9—
EV6L'9—

6/66'9
VNOONV
ObT ONV
v610Z
wvmo.m“
18€0L

=
=
2
o
- wn
©
(e}
Tm,ﬁ
o
N
R
wn
N
O
207 o
@
O
E
88
oY
s
o
o
(=}
n
o
(e}
o
o
~N
e
n
2
~

=389

*E85

=660
861
%202
JLCE
og'e
ETE
=861

6
f1 (ppm)

IH NMR of 3-(bis(2-methoxy5-methyiphenyl)methyl)1,1

12 1 10

13

biphenyl (&)

8%0TL—

VESTL~
T20E L
TE0E L~
LTS

mNNmNM
bSTE L~
QTEE L~
EOPEL~.
ThEL—
BLYELS

€58E°L—
900k'L

nzvx/.
LSTPL

Hm:u,m%
Ta&r'i~
oseh'L”
mvmv,nw
PLEV'L

vovvx\

C8ESL
SOPS'L~:
SEPSL—
mOmle\\
PPSS'L
PLSS'L .\

og'e

—ETE

861

T

T

f1 (ppm)

766 764 762 760 758 7.5 754 752 750 748 746 744 742 740 738 736 734 732 730 728 726 7.24
H NMR expanded of gbis(2-methoxy5-methyphenyl)methyl)1,1

biphenyl (&)

14



9808'0¢—

SELT'EY—

6£C0'95—

m_uvuﬂmmm.mm‘
£19pP2 omS,RW,
€PP2 S65T'LL

Sk9E'0TT
TPbSvCT
8P XT
6CST'L2T
[qi=iyia
6981'&1T
L69T'&LT
ETEE'RT
1695'&T
6867 '6CT~E
VNR.Omﬁ\
TLEETTET

:
P15 Th1
Al

QCLT'SST—

TS peT—

8b6'9CT ~
6eSTLeT—
A
mwmﬂ.mmﬁ/
mmmm.wmﬁw
mﬂmm.mmﬁ\
£695°8CT

6361621

PCLLOET—

TLEERET—

.

124 123

128 127 126 125

129

130
f1 (ppm)

136 135 134 133 132 131

137

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 3-(bis(2-methoxy5-methyphenyl)methyl)1,1

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

biphenyl (&)

8legie—

S90L'E—

€562'9—
110L'9
14619
mma.mvw
(81027
QL]
vELT L
o681 L1
69922
0SS¥'L
189b'L
£18Y'L
SkaY'L
2661'L
oT15¢
8519¢
1269
Teos']
£08L'L
L158¢
1£98L
80881
968
8606
9550'8

T104'9—

TL6L9~
SE189

L8100~
EOL

PELT' L~
9681'L"

e L—

0SSz
@E/
E18vL~:
SvavL

mm@&\
oS,

8619~
12€9¢ "

16901~
€08LL~
L1581
:mmNW
80881
96681 \
8606'¢

95508—

J

60C

Fooz

(4%

81'¢

T1e]

Cr'T

e

SO'T

70 69 6.8 6.7

76 75 74 73 72 71
f1 (ppm)

77

7.8

80 79

8.1

=29

=007
60
2902
897
=217
V8I'Z
=112
Rert
ree

0T

6
f1 (ppm)

IH NMR of 1-(4-(bis(2-methoxy5-methylphayl)methyl)phenyl)naphthalene€p

12 1 10

13

15



65kL'0C—

9EBL'Tr—

SETB'SS—

E[Pp2 mmmNmN/
€192 mam.wmw
EIPPI BbTLL

€620 TTT—
b86E'STT
ThbS'STT
6659'S2T
TE21'9TT~
22E8' %1
ObLS'LTT
6LTL LT
zetrsetd
SLbT'8TT
652 6211
€878'6211
SPT9'0ET
5592061
£906'05T
SbSO'TET
198E'ZET
8LLY'TET
beeL et
6TLT'8ET
209 €p T4
b8CE'SST

e

P8EE'SCT—
Hv.um.mmﬂw
6659'SCT

TeTLRT—

CTE8' 9T —

Ob£SL2T~
6LcLLTt—
C6IT'8ZI~
SLPC'8ZT—

6pST'6CT—
£818'6CT—

SPTSOET~
SSOL0ET~
906061~
spso1e1”

L9BE'TET~
8LLY'TET

pTTLEeET—

WWMMLM

133 132 131 130 129 128 127 126 125
f1 (ppm)

134

-10

70 60 50 40 30 20 10

f1 (ppm) %
13C NMR of 1-(4-(bis(2-methoxy5-methylphayl)methyl)phenyl)naphthalene b

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

VA o

0689°€
£502'9
1159'9
65599
928L'9
€669
£9002
660071
xz0L
L2021
0912
(SLTL
€19P2 8,92 'L
bhbE L
[5SEL
s |
880541
SE9pL W
vOSY'L
65881 W
co684F
15681
ST06'Z
P06
%6061
26%5'8
vwmm.mw

£8/S'8
vC85'8
c088'8

1783'8

LETTT—

0689 —

b

Feco

Fore

2.5

3.0

f1 (ppm)

35

€502'9—

T189'9~

6559'97

EBLO—
€66L9—

$0'T

’»—L‘
630 625 6.20 6.15 6.10
f1 (ppm)

]

102

WRQ

685 6.80 675 6.70 665 6.60 6.55
f1 (ppm)

6.90

| T

EFeg9

Eul'9

Rp0'T

U
ws.m
181
=67
=817
Vee'1
»16'0

={80
Ee0T

6
f1 (ppm)

H NMR of 3-(4-(bis(2-methoxy5-methybhenyl)methyl)phenyl)pyridine

12 1 10

13

16



£900Z
6600L~
xXz0LT
SL20L

10974~
(SLTL

Japeey .F
PbE'L -
LESEL W
€09E'L -
839€L .\

7.84

7.86

SEOP'L~
YO8p'L— -

7.88

65881~
€068L— r
LE68L7 g
S106'4~ i
906 L~
9606'L— r

T
o
7.90
f1 (ppm)

7.92

65882 L
mo%NW

LE6BL

s1o6Lf
%oﬂ\
%606

7.94

26958~
LS8
18.58—
vZ85'8~"

7695'8
pCLS'8
18/S'8
v2es'8

2088'8~
1888~

2088'8~,
8387

Ll

861 859 857 855 853 851
f1 (ppm)

8.63

8.85

f1 (ppm)

8.90

3.95

an.o

€07

2L 7.0

72

87 86 85 84 83 82 81 80 79 78 77 76 75 74 73
f1 (ppm)

8.8

8.9

'H NMR expanded of -84-(bis(2-methoxy5-methybhenyl)methyl)phenyl)pyridine

EpLL0C

€LL9'6C

ob8L'Tr—

£66€'09—

EPP2 Z6CL AU

»

9EPT'BPT — A

1484 148.0 1476 147.2
f1 (ppm)

148.8

149.2

£]9P2 8raG-om
€19P2 pOPT'LL

orTO'TTT

OLTh'ECT
1855'9CT
£959'(TT
Po9Z' 621
€0T0'0ET
£00L'0ET
900T°CET
6820'vET
Zo6'PET
TS %ET
Z0b'vbT

L 14!
vz avt

|

7
|

oeTP'eETT—

1855921 —

95941 —

voszezt”
£0100ET—
LO0L'0E T~

900TCET—

6890'VET—
IoPEET—

eSS’ SET—

f1 (ppm)

140 139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121

-10

70 60 50 40 30 20 10

80

f1 (ppm)

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

13C NMR of 3-(4-(bis(2-methoxy5-methylghenyl)methyl)phenypyridine (&)

17



FhRERBAERE BH28REE 8
L N N N N N N T L N N T I o IR T Vo m o
e NS e I
]
105 104 103 102 101 100 99 9.8 97
f1 (ppm)
=
K
102 10.1 10.0 9.9 9.8
f1 (ppm)
SRS, S
i AL, W R M f i
8 0 O i o P Q
=} el el el el e el 1) ©
13 12 11 10 9 8 7 6 3 2 1 0 -1
f1 (ppm)

IH NMR of 4-(bis(2-methoxy5-methylphenyl)methyl]1,1-biphenyl}4-carbaldehyde (6g)

L,
8
3R 8= % B g8 2885 85 g9
36 NS 0N Q e [SRERSR=] 8,!\ §B§B
i Vi i 1 i N v W
T T g LI I T
b w0 wn ~ n Q ~
] = < = — @ <
o s X 5 5 o X
,

.00 7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7‘35,«17'(30 7.)25 7.20 7.15 7.10 7.05 7.00 6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.6
ppm

IH NMR expanded of 4bis(2-methoxy5-methylphenyl)methyH1,1-biphenyl}4-carbaldehyde (6g)

18



608 0C—

858ch—

Lbl6S5—

€192 8E9L'9L
EIPP2 PET0LL
€PPa 052Z'4L”

Nmmm,o:
mmmw@ﬁ/
9821
A
8997671
1896621
61EZ0ET
6b0L 0T~
S600ZET,
TL68bET w
SesL'9ET
P16 b T~
98I LbT—

LEPT'SST—

2gs0'T0c—

298 KT —

€98E'LCT—
SOTLLET—

899T'&T—

18966217
61E2' 06T
6Y0L 0ET~.

S600°2ET—

M

128 127 126 125

129
f1 (ppm)

132 131 130

133

134

-10

70 60 50 40 30 20 10

80

f1 (ppm)

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

(bis(2-methoxy5-methylphenyl)methyt[1,1-biphenyl}4-carbaldehyde (69)

13C NMR of 4

LLTEE~
SpS8'E—

9Ebb'S—
vZ8r'9
898r'9
1506'9
56059
L1259
8525'9
0BEL'D
955£'9
SZ0T'2
69012
86012
SeTTL
e
L1eTeL
e9zTL
QRETL
[SETL
82Tt
TEETL
205e L
TESTL

€192 892 L ]
EL9zL
SLLTL
6182,
616CL
19624
OLOEL
S60EL
L1TEL
Br1EL
202EL

€8ZEL

LITLE—

SpS8'E—

d

L w
o
L2
[42}
L~
3)
069 £
[=5
| °&
Lag I
s
%wm@: o
[a2}
L2
=

EPP'S—

&

5.0

54 53 52 51
f1 (ppm)

5.5

5.6

MLJ&L

2069
Rog9

={80

Sezp
81T
OTE
7699

-1

6
f1 (ppm)

11 10
IH NMR of 2-(bis(3,4dimethoxyhenyl)methy1,1

12

13

biphenyl (6f)

19



€1P2

vmmv.o
g58r'o\
1505°9~
S605'9—
1125'9F
8525’9

06€L'9—
955L'9—

SCIT'L

LT~
ﬁﬁm\.

L12T'L
69CT'L
OCET'L

LSET'L

1822
TEETL
Nommx/

SCOT'L
6901
8601

TESTL
&L A
EL9TL~
SLLTLF
618 N\
616C N\
196C°L
0L0EL
S60E'L
LITEL
6PTEL
c0zEL
€8CEL

6Tt

81'¢

[oLE

699

f1 (ppm)

700 695 6.90 685 6.80 6.75 6.70 6.65 6.60 655 650 645 6.4(
'H NMR expanded of 2bis(3,4-dimethoxyphenyl)methyh1,1

7.05

725 720 715 710

740 735 730

biphenyl (65

57 56 55 54 53 52
f1 (ppm)

9ETTEeS~
119L'SS
mvﬁw,mmv

m_ﬁum:m,mm
EPP2 ommo,RW.
EPPI 8BLT'LL

£RLOTT~
(1£82TT—
01€5'121
SEPOSTIA.
1958'921~
momm,mﬁ\w
08b2'L2T
2LE LT
£L1821 ﬁ
692'821 ﬁ
Tese6eT
88L9'621 ﬁ
p9S0'0E T
S08S'bET
09£6'9€ T
SEEQTHT
£968'THT
6£2€ThT
SLST LT
$909'8p T
2495'691

9ETTTS—

TT9L'S5~
Sp18sS"

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 2(bis(3,4dimethoxyhenyl)methyl1,1

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

biphenyl (6§)

20



£€82L'01T—

LLEBTIT—

0res' 12T —

9eK0'STT
1958'921
6026'SCT
o6vz L2l
ey
££18¢21
69£2'821
ﬂmmm.mmﬁuw
896211
bSS0°0ET

SO8S'PET—

09L6'9ET—

SEES'THI~
1968 THT—
6£2€'2hT

SLOTLPT—

0981 —

htbhlsrmtms hommesomsnyis i

127 125 123 121 119 117 115 113 111 109
biphenyl (6§

129
f1 (ppm)

147 145 143 141 139 137 135 133 131
13C NMR expanded of Zbis(3,4dimethoxyhenyl)methyl1,1

149

L6RE—
9EL8E—

€19P0 8E9TL
65051
EL0E'L
£6TEL
L0ZE'L]
geee ]
zess
90EEL
oTbE L]
mvmg
S5SE'L
£65£'L
TeoE'L
LbOE'L
bhLEL
198b'L
bI6bL
Shéb'L
LL6V'L
6005'Z
€505
€895

£608'L
1928

LE09E—

9EL8'E—

3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60 3.55
f1 (ppm)

L0

62059~
€L05'9"

NLS'9

Smm.mV
CE6S 97
ﬁmm.m.\

9ELL'9—
c06L'9—

S87

967

0z'g

6.95 6.90 6.85 6.80 6.75 6.70 6.65 6.60 6.55 6.50 6.45 6.40 6.35 6.30 6.25

f1 (ppm)

1508'S—

54

5.6

a1l

f1 (ppm)

=p8'S
=g

=p6'0
S8'1T
%wmA
KONAN
20T
SE0
er't

M/mm,o
p6'0
880

6 5
f1 (ppm)

7
IH NMR of 1-(2-(bis(3,4dimethoxyphewl)methyl)phenyl)naphthalene {6i

12 11 10

13

21



gpa

SITLA
6121~
62t —
eecct”

VST L~
gL’
E€0EL
Rom.n/
€61
L02EL
6€2E L~
ceEEL—
mwmm.m\
OTbE'L \
1SPEL
o5SEL
€65€L
=4
L9t
oTLEL
VhLEL
®BLEL
6LLYL
1180,
198t
(LA
Sheb'L—7
wuerif
60052
€505
bI1SL
WISL

€895 —

zo0L L
ETTLLA
091LL—
80zL'L]
0seL'L

16081 —
19284 —

S0L8¢~,
S6LBL~
vESRL—
1ee8”

—bO'T

Feeo

—ev'y

StT'e

—or'T

—€6'0

6’0

830

7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20
f1 (ppm)

7.90

IH NMR expandeaf 1-(2-(bis(3,4dimethoxyphegl)methyl)phenyl)naphthalene {6i

8678'SS

6£0L'SS
.\.mvﬁmmv
P6L8'SS

m,ﬁummmm,ﬁ
EPP2 mva.RW
£PP2 pOSK'LL

2218 0TI~
6168211
SE09'121
0256'S2T
pT1Z'9eT
wmmm.RTﬁ
260041
etvoczi
o06LLZT§
vy
£510'827 4
esL1'szT§
520z'8eT |
S058'621
SECE 08T
T92E'2ET ]
2286'2€1
80KOZET ]
TOL0'6ET
seorzet ]
8281'2h1
TOEELbT
269'8hT

9612697 1
€LLE VLT

B~

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 1-(2-(bis(3,4dimethoxyphewl)methyl)phenyl)naphthalene {6i

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

22



ZeI8'01T—

6PE8'CTT—

SE09'TZT—

965€'LCT
c60b'LCT
6Tp9LTT
906L'L2T
11284t
LS10'82T 7
654181
920z'8CT
S068'62T—
SECE'0ET—

0zs6'seT
va.mNﬁ/

ToREZel—
ZC86'TET—

80P0LET—

ToL0'6ET—

LEST'THT
8281'ThT >

COEE YT —

P9 8rT —

96GELTT~
Ze0pLCT—

61b9 21—
06LL2T~
T8 Ler—

£5T082T—

6541821
wmom.wNHV

2
ol

126.6

127.0

127.8 1274
f1 (ppm)

128.2

128.6

126 124 122 120 118 116 114 112 110

128

f1 (ppm)

C NMR expandedf 1-(2-(bis(3,4dimethoxypheyl)methyl)phenyl)naphthalene [6i

146 144 142 140 138 136 134 132 130

148

8689'€
69SL'E
06919
bibl'9
6+9L'9
£426'9
5526'9
p626'9
90€6'9
5969
br85'9
ST10¢
6r10YL
bLLO'L
®BLOYL
10802
5180
€80
6060'L
0vE0L
2560,
1960,
2860,
YEOZ'L
1812
weez'L
6622'L
ezt
SeETL
S192L
zeoT'L
759z L

£19P2 8992 |
9692'L1
11424
62421
ELLT'LA
164247
61827
15824
6982'L
8882
86z’
19622
£862'
100€ 2
05TEL
T02€ 21
gzeeL
PLEEL]
S6tb'L ]
mvmv&
€990,
11LbL ]
60£9L
9L
(519
06L9'L
1989
0069'¢
o169
S69L
8881’8
260’8
b86k'S
9105'8
€649
5498
18.9'8

86/9'8

3.90 3.85 3.80 3.75 3.70 3.65 3.60 3.55 3.50

)
£
8689 — N3
&
)
=
695L'E— wN,M| 4
_d
-
<
{le]
o~
[
8
069T'9— 07 S
o
—_—
3}
O
[2e]
e
[+2]
—
n
g Fe
- 2]
O
L8
(o) ©0
= ~
[+2]
—~ i L O
i (= EEL9B~_ 0
888r'8 &  zs/98~ et . E
Jaeye= 2L 1a98— 0l 5
b86L'8— ) 18— tog
i g o 8698 sS
8"
M, 0
® R
<)
[2e] ~
n F N
0 )
o
™
(2]

PO
90'T
=r90'7
455
2607
1z'e
AT
€L'E
ar't
o't
mzwoq
90'T

u/moé

-1

6
f1 (ppm)

12 11 10

13

H NMR of 3-(3-((5-bromo-2-methoxyphenyl)(phenyl)methyl-methoxyphenyl)pyridine (6j)

23



bLbL'9
mvmwmﬂ
£426'0
5526'9
626 91
90£6'9
5L965'9
b6’
S110L
6b10L
bLLOL
®BLOL
1080%
5180
5E80L
6060¢
ob60'L
2560,
1960L
7860,
6002'L
YOz,
1902
€eTTL
18124
veez|
6627'L
XL
seETL
s1oeL
zEeoTL
5oL

£19p2 8992 L
9692 L1
1z
624T'L
€LLTLA
16247
6182
1582
60822
838z’
62l
19622
€862
100824
ST L
smm_&
€eee |
bLEEL
SBbb L~
EbSbL—
€99p'LF
nizve!

rrT—

=

0649
L9894~

Q0694
9169'L
869,

6049,
L9
£SL9L

moom .R/
vmoﬁ
1902, /
€1z
1812L
vzezL /
mmmm.n/
L N/
et
ST
XL
oSXL
£[oPD 8952,
969,
1142t
62Lz'L
€LLzL
1642L
6182,
15%2°L
goe L\
888L
=l
1962 N%
€86zt
T0CEL
0sTEL—
1028 —

ECEEl—
PLEEL—

60L9L~
9L~
L5191
o8L9L"
LBIL~.
0069~
9169~
8v69L~"

FeL I

—ELg

—or'

729 727 725 723 721 719
f1 (ppm)

731

733

7.35

90

772 771 770 7.69 7.68 7.67 7.66 7.65 7.64

f1 (ppm)

oo U

ﬁwoa

90’1

T

—60'T

I,

14

—

or'1

ﬁmo.ﬂ

715 710 705 700 695 690 6.85 680 6.75

7.20

f1 (ppm)

7.25
H NMR expanded 08-(3-((5-broma2-methoxyphenyl)(phenyl) methyl-methoxyphenyl)pyridine (6j)

765 760 755 750 745 740 735 730

7.70

89S Er—

81Z85S
mwmmmmv.

m_unu%mm.wm
€[9p2 ﬂmmoxmv
€9P2 28T 'LL

AN
bSISTIT
STPLZTT
wmmv.mﬁ/
920£'921
TETTBTIN
5909'821
9L0z'6217
SL09621 “
1082'0€1
LYSP'ZET
mmwm.mmi
POBLEET |
SLEVET]
BEEE'OET %
6VEETHT
1161
290081
§99£°95 11
1serst?

e ——

M8 TITT—

PRTS'ZTIT—
STPLTIT—

6peE'ThT—

TITL BT~
£900'8p1-"

G9%€E'9ST—
LLSELST—

81Z8SS—
68C6'SS—

M

112.0 1115 1110 1105
f1 (ppm)

112.5

113.0

142

146 144

152 150 148

160 158 156 154

-10

70 60 50 40 30 20 10

80

f1 (ppm)

C NMR of 3-(3-((5-bromo2-methoxyphenyl)(phenyl)methy-methoxyphenyl)pyridine (6j)

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

24



RZY'ETT—

OOE'9LT—

cees —
§909'8Z1—

9L02'621—
SL09'6C1—

108Z'0ET—

LSP'TET—
9899'¢ET—

POBL'EET—

SLEQVET—

BEEEET—

SIS o 1

7 36 LS 14 133 1@ B (130) 129 128 127 126 125 124 123 122
ppm
3C NMR expanded of-83-((5-bromo-2-methoxyphenyl)ghenyl)methyl4-methoxyphenyl)pyridine (6j)

138

TIw8'e—

83671
\

6590L

E1EEL
vmmmxkﬁ
SLEEL)
TopE L]
10524
195€2
985€'L 1
90LE'L
ThLE L]
Vet
vmwmx4
6L85'L
ObOp'L
pOTHL
6810,
S85b'L
119t
8TLbL
SLb'L
S68p'L
2695'L
bTLS L
LSt
p18SL
¥S85L
R3S
8685°L

0z09L
£909L

1660
6590 n”

ETEELy
PEEELY
SLEEL
T9bE L
L0SE ]
T95€'L
98SEL
L99€'L
socel
ThLEL
288 [
bS8EL
648 L]
0rOF LY
bITHL
6811'¢
122
THEY L
S8SH L
L19% L

e’ 9—

hwm.o

6.65 6.60 6.55 6.50 6.45 640 635 6.30
f1 (ppm)

8TLYLA|
ShLbL~\
£s8yL7
sesvs!

C695'L
PILS'L
ObLS'L

PI8S'L~—
PS8S'L
#885'L
86852
0209L
£909'L

me.ﬂ

Ty
60'C

00|

fmﬁ.w

—— T —T

'75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00
f1 (ppm)

=198

=960
981
J cre
Mmo.m
00’y

H/mﬁ.w

-1

6
f1 (ppm)

12 11 10

13

biphenyl) k)

H NMR of 3,3"(phenylmethylengis(4-methoxy1,1

25



CI6L'er—

LEPE'SS—

m_unuwmvmbm
€19p2 owmﬁmmv
€19P3 Z6brLL

8Z6C'TTT
GCIT' 92T
wwvﬂ.wmﬁ/

9L(5'9CT
§S018'9C1
erdvacra
TLLL8TT
cL00'6CT
OZESEZT—
mmmm.mmﬂﬂ
OO0ST'EET
LBLT TP~

LEETIET—

SSS6'TET~
00ST'EET—

133 132
f1 (ppm)

134

135

PpTERT
UL KT —
S018'ZT—

x0C'&ET—

CLLL T —
CL00BCT—

xXTSeCT—

129.5 129.0 1285 128.0 127.5 127.0 126.5 126.0
f1 (ppm)

-10

70 60 50 40 30 20 10

80

f1 (ppm)

13C NMR of 3,3%(phenylmethylend)is(4-methoxy1,1

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

biphenyl) 6k)

6ILLE—

0¥z'9
6086'9
6L66'9
2990
L0£0'L+
bETTL
£8£T1'/4
0102
951TL
18224
05T
06€TZ
ZITL
605C'L
beSeL
1452
985¢L
TLSTL
11821
15062
00Sb'L
LbS'L
899b'L
oTLYL
019971
£p997
15991
0699
69L9L
20891
ST89L
889
159’8
899’8
€ELb' 8
£9/b'8
pb£59'8

TP ————

6459'8

3
- @ ]
0
n
£E9%'3\ A
899p'8~\ L W
EELVBT
£9Lt'8 | 2
%
s
wn
-
(22}
o
] m
o]
E
{¥p)
PES9 8~ L ©
eusper Fied O =
(=1 —
[= =%
- IN~
Ll
n
FN
©
o
]
©
wmn
]
mmmto @
o
-
«©0
n
Lo
@

=009

=760

[dox4
mmvma
ROI'C
H/wm_m

8'c

€67

S¥'0
=6L'T
E1EC
~EP0

6
f1 (ppm)

((phenylmethylene)bisfénethoacy-3,1-phenylengdipyridine @)

12 1 10

13

H NMR of 3,3

26



6086'9—
6466'9—

990U~
L0L0L"

PEETL—
€8ETL—

01022
9512 N/
ﬁwmm.\./
SMNN/
06Ez'L

CIpTL~
60SZ'L

pesT'L
TL5CTL
985T'L
TL9TL

Dmm.m\
1S0€L

00SP'L

mvmw.mV
899%'L—
9lLb'L /

01994
EPI9'L
1599,
06994~
69.9L-F
c089L
S189¢L
8v89L

6T

~ore

985

8¢

€61

%mv,o

740 735 730 725 720 715 710 705 7.00

7.45
f1 (ppm)

79 78 780 775 770 7.65 760 755 750
((phenylmethylene)bisfnethay-3,1-phenylene))dipyridined])

.95

H NMR expandeaf 3,3

LZTLEr—

6148S5—

m_ﬁummwm,om
£19p2 m;moxmv
EPP2 TSLTLL-

69T TIT—
SPTHECT
vaAmmﬂ/
mmmw.mmﬁ./
1641'82T A
9265821 —F
€EETBLT
bLES'ECT
8pPCOEET
896LEET
LETP'PET
TE8E'9ET
CLEBTYT
6Y9LPT
SSL6LPT
£62T'8rT
T1SE'6T
CELPLST

WIP'ECT~
pLLLEET—

LETTRT—

T6LT' T~
XS LT~
EEET6CT—
bres'ee1”

STOEET—
89SL'EET—
LETH'VET—

168€' €T —

CLEB'TPT—

ZEPOLPT~
SSLELPT N
£62T'8rT

T18E'6rT—"

v

132 130 128 126 124

134

140 138 136
f1 (ppm)

150 148 146 144 142

-10

70 60 50 40 30 20 10

80
f1 (ppm)

13C NMR of 3,3*((phenylmethylene)bisénethay-3,1-phenylene))dipyridined])

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

5. NMR spectra of Mizoroki -Heck couging triarylmethane -products (13-j)

27



80C'C—

T2L9E~
8pO8'E"

6E9T'9
86889
81ck'9
€609'9
18449

o1 mﬁm/
11104

€520L
0LL0L

T€60L
P99T'L \
6L0P'L
Ovey'L
88L9'L
8014

868€'9—
81z 9—

€6099—

TSLL9~
ar6L'9”"

TT10Z~
€ST0L—
0LLOL~
1660,

PRCTL—

6L0p'L~
Ovey'L~

889 —
801LL—

Fret

Aﬁwm.o

70 69 68 67 66 65 64

f1 (ppm)

79 78 77 76 75 74 73 72 71

=969

09
€82

+b60
#b60
+90T
~£07

80¢

861
161
960

6
f1 (ppm)

H NMR of Methyl (E)-3-(4-(bis(2methoxy5-methylghenyl)methyl)phenyl)acrylate (23

12 1 10

13

T€9L'0c—

P8OT'EL—

§S65' 15—
E9E6'SE—

m_uvuvmmm.mm
£9p2 mmmo,RW
EPP2ESLT'LL

8ESOTT—
PeS9'oIT—

EpSLL2T
8pC8LCT
LT ETF
E€86L'ECT
C0L9'CET
PLILTET
SPT8TET
Nmmo.mvﬁ\
BT LT
QC0C'SST—

81¥9£91—

EVSLLTT~
8pz8L1"

Zue e —

€86L'6CT—

Z0L9'0ET—

PLTLTET~
SKC8'TET

I

134.5 133.5 132.5 131.5 130.5 129.5 128.5 1275 126.5 125.5 124.5
f1 (ppm)

135.5

-10

30 20 10

40

70 60 50

80

f1 (ppm)

13C NMR of Methyl E)-3-(4-(bis(2-methoxy5-methylghenyl)methyl)phenyl)acrylate (&3

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

28



L8ES'T—

ocoge—

£80'E—

0951'97
0E8E'91
051’9
8665'91
P09 9+
L0LL 9
€481
610072
S£00ZA
810
€Z0L
20202
89802

€192 £597 2
810b'L1
¥RTb L]
L9
oborL?

i S e o

M A

0951'9—

0E8E'9~
0STy'9—

86659,
pr09'9”

LO0LLO~
€L8L'97

6100
500,

S810L7
mmmoxw
20L0L \

8980

€PP2 ESOE'L—

810p'L~
p8Ir L

0Lt~
ov0L'L—

Foot

T:
Feoz

Feoz

Ferz
Fszz

oz

TE:H

78 77 76 75 74 73 72 71 7.0 69 6.8 6.7 6.6 65 64 63 6.2 6.1
f1 (ppm)

M

Ebee

=¢e9

=659

=007
#1T1
=€0¢
=~70'E
61T
gz
0T
BpTT

6
f1 (ppm)

IH NMR of tert-butyl (E)-3-(4-(bis(2-methoxy5-methylphenyl)methyphenyl)acrylate (13b)

12 11 10

13

60vL'0C—

SLSP'&E—

SEPT'Er—

€65 15—
LES6'SS—

8196'01T—
POPS' 91T —
TEELLET
mmmm.mmﬁ/
wwnm.mwﬁ./
oﬁom.mmﬂﬂ
CE99'0ET
8SELTET
EECY'TET

POLO'SPT ~
6SLT'LPT—

621C'SST—

01C9LoT—

T9ELLZT~.
561421

RLTXT—

0108'6T—

TE99'ET —

8SELTET~
£EC]TIET

Ll

133 132 131 130 129 128 127 126

134

f1 (ppm)

-10

70 60 50 40 30 20 10

80

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

13C NMR oftert-butyl (E)-3-(4-(bis(2methoxy5-methylphenyl)methyl)phenyl)acrylate (13b)

29



98617 —

£C99°€—

¥180°9—
£695°9
0EL5'9
16529
wmk‘ww
2T16'97)
68769}
T66°9 ]
226679
9010
0p10L
TTPT'L
8eLTL

€PP2 £99TL
334372
€88
6ESEL
0S8EZ
S00KL
PSTFL
02552
6995
91997
0849
¥SL8¢
LI6BL

o Jx

LY

=799

=909

=611
Jere

87
5957
vt

b
Bere

6F'C
Jvn.m

11

f1 (ppm)

((4-styrylphenyl)methylene)bis¢inethoxy4-methylbenzene) (13c)

H NMR of (E)-2,2

1800—

169579~
04597

16549~
9SLL9

22160~
68769
r66’9
LL669~
9010°L-T
0b10°ZL

TTL—
BELTL—

EETEL

mnnmNV
6ESEL—
0S8€°L—
S00¥L 7
PSTHL 7

02554~
6995

9199, ~
08L9°L—

PSL8L~
LI68°L

Do L

%mﬁ.ﬁ

wmﬂ.m

W.uw.m

Tmm.m
va.m

wz.ﬂ

%Q.m

Fove
Feve

%vm‘m

6.3 6.2 6.1

6.4

71 70 69 68 67 66 6.5
f1 (ppm)

7.2

7.8 7.7 7.6 7.5 7.4 7.3

7.9

((4-styrylphenyl)methylene)bisinethoxy4-methylbenzene) (13c)

H NMR expanded ofE)-2,2

30



SESL 06—

1989'¢h—

PC16'SS—

ESPL'OL
NNOO.RW
PEST'LL

T€96'01T
ov@m,odv

Nﬁmﬂwmﬂ
mwmm@NH /
€9857/21
TEEL'LTT V.
$909'8C1
[4dracral
CEST'6CT
819’61
PSI9'0ET
T6TL'0ET
9ET6'0ET
6850'T€T
B69pL'TET

8CLT'SST

T€96'0TT
0r96'0TT #

CIST ST —
BLEXT—

EISSUET—
TEEL LT —

PI09'8&T—
PPIT6CT~
e et

8IPo'6CT —

PET9'0ET—
1614061~
ETEET—
6850'1ET—

69vL' TET—

111.5 111.0 110.5

112.0

f1 (ppm)

N -

T T T T T T T T T T T T

132.0 131.5 131.0 130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0

f1 (ppm)

b

-10

70 60 50 40 30 20 10

80

f1 (ppm)

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

((4-styrylphenyl)methylene)bis¢inethoxy4-methylbenzene) (13c)

13C NMR of (E)-2,2

ST9L'E
mﬁmm.mW
8pS8'E

S5bb'5—
Q06€°9
ozer'o
€59
6559
56859
6£65'9
8059'9"
2559'9]
SLLL9]
6.9
S0ETYL
Ve
€192 Eb9T L1
685t |
S5t
8859
1169

e L N

ST9L'E—

E16L'E—

8rS8E—

By

Fsos

Fooe

906E'9—
' 9—

TELS'S
65L5'9
5685'97
mmmmw\
805997
25599

SLLL'O~
TweL'9”"

SOET'L~
69r 1L

EPP EPITL—

68EV L~
L8SPL

8859, —
T169L—

Iy

0T

or'e

Farz

e

pe1

pre

or't

T T T T T T

69 68 67 66 65 64

7.0

T

7.1

7.2

7.3

74

f1 (ppm)

7.5

7.6

7.7

A

IH NMR of methyl €)-3-(4-(bis(3,4dimethoxyphenyl)methyl)phenyl)acrylate @3

3.65
f1 (ppm)

3.85 3.80 375 3.70

3.95 3.90

L

J

89'S
Hoo,m
3

09'9

=960

»907
=012
»mam

622
peT
~p1'Z
=01

6
f1 (ppm)

12 11 10

13

31



PE8I'TS
mwom.mm/
s vw.mmv
6L98'SS

m_uanuom.wm
€92 mmmo.Rv
EPP2 E60E'LL"

PI16:0TT—
peco et
9EZELTT—
ThbE 12T —
£990'821
[HOBETT~-
PESh ZET —
PTb0'9ET —

vmmmAvE/
OZTOLPI~N
mmGNEN
TEE8'8rT

98LL'09T—

6308'S5~\.
ZIP8'SS—
698'557

567 56.5 563 561 559 557 555 553 551 549
f1 (ppm)

56.9

-10

70 60 50 40 30 20 10

80
f1 (ppm)
C NMR of methyl E)-3-(4-(bis(3,4dimethoxyphenyl)methyl)phenyl)acrylate @3

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

C0SL'E
mmmn,mW
€/S8'E

b2oL's—
£852'9
8682'9~\
21259~
Shes'of
9res 9l
60159
zioof
opbe o
28909
16849
6816'9
0vE6'9
8bEC L1
€6vC L]

€19po 9L
8L
896'L1
29S¢
28p5 7
£195¢ 1
PESS YL
mvwo,&
8550'8

COSL'E~
1590

£L58'€—

T T T T T T T T T

41 4.0 39 3.8 37 36 35 34 33 32

f1 (ppm)

£85C'9~
86879

CIeS'9
SHES'9
9LES'S
mDVm.wV
o9
ovvw,wv

T89L'9~
LY8L'9”

6816'9~
OvEE'9”"

mvmﬁ/

€657\

€19 8L9T L —
ezl
89671

COPS'L
T8YSL
€195
PESS'L

€08~
8850'8—

T T T T T T T T T T T T T T T T T T

8180 79 78 7.7 76 75 74 73 72 71 70 69 6.8 6.7 6.6 6.5 6.4 6.3

f1 (ppm)

or'e
SL'9
Jmm.w

6
f1 (ppm)

IH NMR of Methyl (E)-3-(3-(bis(3,4dimethoxymenyl)methyl)phenyl)acrylate (&8

12 11 10

13

32



616515
nmeAmmV
£208'SS
mmdw,mmN

m_unuwmmm,mm
€] momo.ﬁmv
€]PP2 G50€°ZL

166011
ELLBTTTIN:
960L'6TT
imfﬁ/
2108'921
88/8'9Z1
1524621
Omom,mﬁv
Nmosmmﬁ
00L9'SET
L565ThT—
L S ERT
mommszw
£688'8p]

6165'1S—

L8225

£208'SS~,
2818'657

1SCL'6CT~
0S08'62T—

525 520 515 51.0

53.0

555 550 545 540 535
f1 (ppm)

56.0

=

-10

70 60 50 40 30 20 10

80
f1 (ppm)
13C NMR of Methyl €)-3-(3-(bis(3,4dimethoxymenyl)methyl)phenyl)acrylate (&8

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90

20SL'E
wmwmmw
PLSBE

beoL's—
28529
16829\
90259~
8259
1259t
€Tb594
bOr9 9]
Sbb9 o+
61929
bb8L'9
#9169
86169
E£1£6/91
1b6'9
beez ]
1S€2L]
sz
1062
819z
£19P2 49Tt
o182,
1882,
pO6T L
86621
SSbSL
1665,
0SS L
65954
£620'8

8550'8

Z0SL'E—
859L'€—

PLS8'E—

8'e
18'S
Wﬂm.m

f1 (ppm)

T

T

4.05 4.00 3.95 3.90 3.85 3.80 3.75 3.70

28529~
16829

0259
@Nmo/
1££5'9

£Tbe's
POPY'O~,
Shbo'9”

64919~
vbeL9
PITE'S
169
£1€6'9
mvmm,mwN
vET'L
LSETL
ELVTL
L0STL
819z,
£Pp2 RQNNV

918T'L
1S8C°L
po6C'L

866C'L
SSPS'L
«mvaV
P09S5'L
6E95'L

£pC0'8~
83508

818079 7.8 7.7 76 75 7.4 7.3 72 71 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2
f1 (ppm)

M

8r'E
%Hw,m
16'S

Q01

#b60
102
2c61
At

660
Aeoe
=860

=201

6
f1 (ppm)

IH NMR Methyl (E)-3-(2-(bis(3,4dimethoxyphenyl)methyl)phenyl)acrylate3f})

12 1 10

13

33



13C NMR Methyl E)-3-(2-(bis(3,4dimethoxymenyl)methyl)phenyl)acrylate (£8

HDO

IH NMR of (E)-4,4-((3-styrylphenyl)methylae)bis(1,2dimethoxybenzene) (13

34



