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component reaction

Shuang Song

'H and "C NMR SPCCLIA cecuureeruerrsrensenssrecsannssaesssnesssessanssssnsssasssssssssssssssssnssssessasssssasssnssssassassssasssns



'H and *C NMR Spectra

Ethyl 6-(4'-cyanobiphenyl-4-oxy)hexanoate (2-9)
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Ethyl 6-(4'-cyanobiphenyl-4-oxy)hexanoate (2-9)
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6-(4'-Cyanobiphenyl-4-oxy)hexanoic acid (2-4)
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6-(4'-Cyanobiphenyl-4-oxy)hexanoic acid (2-4)
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6-(4'-Cyanobiphenyl-4-oxy)hexanol (2-10)
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6-(4'-Cyanobiphenyl-4-oxy)hexanal (2-5)
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6-(4'-Cyanobiphenyl-4-oxy)hexanal (2-5)
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N-(5-Bromopentyl)phthalimide (2-11)
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N-(5-Bromopentyl)phthalimide (2-11)
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N-(5-(4'-Cyanobiphenyl-4-oxy)pentyl)phthalimide (2-12)
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N-(5-(4'-Cyanobiphenyl-4-oxy)pentyl)phthalimide (2-12)
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5-(4'-Cyanobiphenyl-4-oxy)pentylamine (2-13)
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5-(4'-Cyanobiphenyl-4-oxy)pentylamine (2-13)
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1-Formamido-5-(4'-cyanobiphenyl-4-oxy)pentane (2-14)
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1-Formamido-5-(4'-cyanobiphenyl-4-oxy)pentane (2-14)
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1-Isocyano-5-(4'-cyanobiphenyl-4-oxy)pentane (2-6)
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1-Isocyano-5-(4'-cyanobiphenyl-4-oxy)pentane (2-6)
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4-Hydroxy-4'-methoxybiphenyl (2-15)
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4-Hydroxy-4'-methoxybiphenyl (2-15)
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11-(4'-Methoxybiphenyl-4-oxy)undecanol (2-16)
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11-(4'-Methoxybiphenyl-4-oxy)undecanol (2-16)
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undecanal (2-7)
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11-(4'-Methoxybiphenyl-4-oxy)undecanal (2-7)
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(S)-2-Methylbutyl tosylate (2-17)
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4-Hydroxy-4'-((S)-2-methylb

utoxy)biphenyl (2-18)
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11-Bromoundecanoic ethyl ester (2-19)
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11-Bromoundecanoic ethyl ester (2-19)
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Ethyl 11-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)undecanoate (2-20)
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11-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)undecanoic acid (2-8)
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11-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)undecanoic acid (2-8)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 6-(4'-cyanobiphenyl-4-oxy)hexanoate (2-
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 6-(4'-cyanobiphenyl-4-oxy)hexanoate (2-

3)

06°29
om.me.
¢0'89
80'¥Z
Hm.om/.

2

®
J
~A~A

l

Il

|

40

|

SS°LL

4N
SE0TT
TC¢'STT
€C'STI

ST'6IT
176117
sz2t
Nm.wﬁ/
55821
95°TET

mm.Hme‘
no.ﬁmﬁ\‘
LLCET
TE'SYT
vm.mvHW.
om.mvH

8/°6S1
om.mmHW.
S8°6ST

26'69T—
LT —

10

20

160 150 140 130 120 110 100 90 80 70 60 50
Chemical Shift (ppm)

170

36



JU

]

LLYNNININIINANAAANNROTTTTOQANANANANANNAXMMMMIOQORNVPOVONNNNENNOLVOMMINININININININININY I T MM

1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 6-(4'-cyanobiphenyl-4-

oxy)hexanoate (2-2)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 6-(4'-cyanobiphenyl-4-

oxy)hexanoate (2-2)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 11-(4'-((S)-2-
methylbutoxy)biphenyl-4-oxy)undecanoate (2-1)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 11-(4'-((S)-2-
methylbutoxy)biphenyl-4-oxy)undecanoate (2-1)
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Butanedioic acid monocholesterol ester (2-21)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl cholesteryl succinate (2-22)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 3,4,5-tridodecyloxybenzoate (2-24)
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6-(4'-Methoxybiphenyl-4-oxy)hexanol (3-46)
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6-(4'-Methoxybiphenyl-4-oxy)hexanol (3-46)
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6-(4'-Methoxybiphenyl-4-oxy)hexanal (3-18)
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6-(4'-Methoxybiphenyl-4-oxy)hexanal (3-18)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 6-bromohexanoate (3-22)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 6-bromohexanoate (3-22)
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de (3-47)
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N-(10-Bromodecyl)phthalimide (3-47)
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N-(10-(4'-Cyanobiphenyl-4-oxy)decyl)phthalimide (3-48)
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1-Formamido-10-(4'-cyanobiphenyl-4-oxy)decane (3-50)
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1-Formamido-10-(4'-cyanobiphenyl-4-oxy)decane (3-50)
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1-Isocyano-10-(4'-cyanobiphenyl-4-oxy)decane (3-21)
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1-Isocyano-10-(4'-cyanobiphenyl-4-oxy)decane (3-21)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 11-bromoundecanoate (3-23)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 11-bromoundecanoate (3-23)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 11-bromoundecanoate (3-24)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl 11-bromoundecanoate (3-24)

86°29~_
8289~
9T'vL

€12ad wm.EW

T
24

26

28

30
Chemical Shift (ppm)

32

34

]l.

S S e
€12AD 8¥°LL

ZE0TT~
9€ V1T
mm&:W
9¢'ST1
ZE6TIT—

62°L21
omNNHW
167221

95821~
YO TET—

62°2s1-F
Sy EET
SLUEET

eV SYTI—

9t'8S1
nw.wmﬁw
¥8'6S1

9T'0LT—
0L'¢UT—

JR—

—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical Shift (ppm)

170

64



1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 11-bromoundecanoate (3-25)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 11-bromoundecanoate (3-25)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 11-bromoundecanoate (3-26)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 11-bromoundecanoate (3-26)
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6-Bromohexanal (3-28)
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6-Bromohexanal (3-28)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-6-bromohexyl 6-(4'-((5)-2-methylbutoxy)biphenyl-4-oxy)hexanoate (3-30)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-6-bromohexyl 6-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)hexanoate (3-30)
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11-Bromoundecanal (3-32)
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11-Bromoundecanal (3-32)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11bromoundecyl 11bromoundecanoate (3-37)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11bromoundecyl 11bromoundecanoate (3-37)

—172.65
—170.03

160.01

_~132.79

—131.50
—128.54
™~127.29

—119.34
—115.30

—110.27

77.48
===
76.98

68.37

T T T T T T T T T
30.0 295 29.0 285 28.0
Chemical Shift (ppm)

170

T

160

T

150

140

T

130

120

T

110

T

100

T T T

90 80
Chemical Shift (ppm)

76

60

50 40 30 20 10



N-(5-(4'-Methoxybiphenyl-4-oxy)pentyl)phthalimide (3-51)
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N-(5-(4'-Methoxybiphenyl-4-oxy)pentyl)phthalimide (3-51)
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1-Formamido-5-(4'-methoxybiphenyl-4-oxy)pentane (3-53)
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1-Formamido-5-(4'-methoxybiphenyl-4-oxy)pentane (3-53)
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1-Isocyano-5-(4'-methoxybiphenyl-4-oxy)pentane (3-33)
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1-Isocyano-5-(4'-methoxybiphenyl-4-oxy)pentane (3-33)
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1-(5-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)pentylaminocarbonyl)-6-bromohexyl 6-bromohexanoate (3-38)
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1-(5-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)pentylaminocarbonyl)-6-bromohexyl 6-bromohexanoate (3-38)
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N-(10-(4'-methoxybiphenyl-4-oxy)decyl)phthalimide (3-54)
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N-(10-(4'-methoxybiphenyl-4-oxy)decyl)phthalimide (3-54)

28°SS—

0€'89—

wm.omw
8Y'/L/

6%'8ST~_
S8'8ST~"

0£'89T—

ol

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
Chemical Shift (ppm)

170

86



1-Formamido-10-(4'-methoxybiphenyl-4-oxy)decane (3-56)
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1-Formamido-10-(4'-methoxybiphenyl-4-oxy)decane (3-56)
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1-Isocyano-10-(4'-methoxybiphenyl-4-oxy)decane (3-34)

3.42 3.40 3.38 3.36 3.34 3.32
Chemical Shift (ppm)

_J

vao.w
[444

Tooe |

Friz

Feov

Foov

4.0
Chemical Shift (ppm)

0.0

0.5

1.0

1.5

2.0

25

3.0

3.5

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

89



1-Isocyano-10-(4'-methoxybiphenyl-4-oxy)decane (3-34)
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1-(10-(4'-Methoxybiphenyl-4-oxy)decylaminocarbonyl)-11-bromoundecyl 11-bromoundecanoate (3-39)
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1-(10-(4'-Methoxybiphenyl-4-oxy)decylaminocarbonyl)-11-bromoundecyl 11-bromoundecanoate (3-39)
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N-(5-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)pentyl)phthalimide (3-57)
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N-(5-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)pentyl)phthalimide (3-57)
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1-Formamido-5-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)pentane (3-59)
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1-Formamido-5-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)pentane (3-59)
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1-Isocyano-5-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)pentane (3-35)
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1-Isocyano-5-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)pentane (3-35)

69°/9—

T L~
ﬁm.mm./

SS°/22

16'vI1
mm.vzv

18°221
ma.RHV
65 EET~
98°cc1"

£1°9ST
mﬁ.oﬂw.
$Z'9ST
E.wﬂ\
89'85T

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical Shift (ppm)

160

98



1-(5-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)pentylaminocarbonyl)-6-bromohexyl 6-bromohexanoate (3-40)
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1-(5-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)pentylaminocarbonyl)-6-bromohexyl 6-bromohexanoate (3-40)

20—

68°2L9—
1¢°€L
90V L~-
16°9Z

cC ZZ
SS°/22

61l
oo.m:v.

§8°221
H@.NNHV.

8EEET~_
LL7€€1

Y2 8ST~L
89851~

¢8°69T—
T€¢UT—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical Shift (ppm)

170

100



de (3-60)

imi

N-(10-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)decyl)phthal
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N-(10-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)decyl)phthalimide (3-60)
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1-Formamido-10-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)decane (3-62)
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1-Formamido-10-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)decane (3-62)
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1-Isocyano-10-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)decane (3-36)
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1-Isocyano-10-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)decane (3-36)
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1-(10-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)decylaminocarbonyl)-11-bromoundecyl 11-bromoundecanoate (3-41)
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1-(10-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)decylaminocarbonyl)-11-bromoundecyl 11-bromoundecanoate (3-41)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 11-bromoundecanoate (3-45)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 11-bromoundecanoate (3-45)
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6-(4'-((S)-2-methylbutoxy)biphenyl-

1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl

4-oxy)hexanoate (3-1)
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6-(4'-((S)-2-methylbutoxy)biphenyl-

1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl

4-oxy)hexanoate (3-1)
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11-(4'-((S)-2-
JL

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

methylbutoxy)biphenyl-4-oxy)undecanoate (3-2)
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11-(4'-((S)-2-

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

methylbutoxy)biphenyl-4-oxy)undecanoate (3-2)
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6-(4'-((S)-2-

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

methylbutoxy)biphenyl-4-oxy)hexanoate (3-4)
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6-(4'-((S)-2-

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

methylbutoxy)biphenyl-4-oxy)hexanoate (3-4)
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6-(4'-((S)-2-

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

methylbutoxy)biphenyl-4-oxy)hexanoate (3-5)
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6-(4'-((S)-2-

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

methylbutoxy)biphenyl-4-oxy)hexanoate (3-5)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl 11-(4'-((S)-2-methylbutoxy)biphenyl-

4-oxy)undecanoate (3-6)
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A

11-(4'-cyanobiphenyl-4-

1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-cyanobiphenyl-4-oxy)undecyl

oxy)undecanoate (3-8)
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1-(10-(4'-Cyanobiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-cyanobiphenyl-4-oxy)undecyl

oxy)undecanoate (3-8)
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6-(4'-methoxybiphenyl-4-

1-(5-(4'-Methoxybiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl

oxy)hexanoate (3-9)
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6-(4'-methoxybiphenyl-4-

20—

S8°SS—

Z8°/9
ww.now.
€6°L9
0T'v.
wm.wm..ﬁ.

1-(5-(4'-Methoxybiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-methoxybiphenyl-4-oxy)hexyl

oxy)hexanoate (3-9)
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Ethyl 11-(4'-Methoxybiphenyl-4-oxy)undecanoate (3-63)
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Ethyl 11-(4'-Methoxybiphenyl-4-oxy)undecanoate (3-63)

20—

6V’ vT—

12's2
wm.mm/
9€°62
Ly'62
€562
09'62

E.mm\.
29'vE

959'S§—

LE09—

0€'89—

16'92

SS°2L

9EPTT~L
L6'VIT~"

68°/¢1
267221

LY EET~_
8L €T

8Y'8ST~_
98°8ST~"

ETVLT—

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
Chemical Shift (ppm)

170

126



11-(4'-Methoxybiphenyl-4-oxy)undecanoic acid (3-43)
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11-(4'-methoxybiphenyl-4-

o

|
I

I

=q

1-(10-(4'-Methoxybiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

oxy)undecanoate (3-10)
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1-(10-(4'-Methoxybiphenyl-4-oxy)decylaminocarbonyl)-11-(4'-methoxybiphenyl-4-oxy)undecyl

oxy)undecanoate (3-10)
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6-(4'-

1-(5-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)hexyl

cyanobiphenyl-4-oxy)hexanoate (3-11)
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6-(4'-

1-(5-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)hexyl

cyanobiphenyl-4-oxy)hexanoate (3-11)
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1-(10-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)decylaminocarbonyl)-11-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)undecyl 11-(4'-

((S)-2-methylbutoxy)phenyl-4-oxy)undecanoate (3-12)
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1-(10-(4'-((S)-2-Methylbutoxy)biphenyl-4-oxy)decylaminocarbonyl)-11-(4'-((S)-2-methylbutoxy)biphenyl-4-oxy)undecyl 11-(4'-
((S)-2-methylbutoxy)phenyl-4-oxy)undecanoate (3-12)
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11-(4'-cyanobiphenyl-4-oxy)decanoate

1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl

(3-13)
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11-(4'-cyanobiphenyl-4-oxy)decanoate

1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl

(3-13)
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11-(4'-methoxybiphenyl-4-

1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl

oxy)undecanoate (3-14)
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11-(4'-methoxybiphenyl-4-
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 11-(4'-((S)-2-methylbutoxy)biphenyl-4-

oxy)undecanoate (3-15)
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1-(5-(4'-Cyanobiphenyl-4-oxy)pentylaminocarbonyl)-6-(4'-cyanobiphenyl-4-oxy)hexyl 11-(4'-((S)-2-methylbutoxy)biphenyl-4-
oxy)undecanoate (3-15)
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o.-Butoxyacetaldehyde (4-5b)
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o.-Butoxyacetaldehyde (4-5b)
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1-(+-Butylaminocarbonyl)-3-methylbutyl 3-methylbutanoate (4-6a)
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1-(+-Butylaminocarbonyl)-3-methylbutyl 3-methylbutanoate (4-6a)
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1-(+-Butylaminocarbonyl)-2-butoxyethyl 3-methylbutanoate (4-6b)
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1-(+-Butylaminocarbonyl)-2-butoxyethyl 3-methylbutanoate (4-6b)
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2-(z-Butylaminocarbonyl)-prop-2-yl 3-methylbutanoate (4-6¢)
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2-(z-Butylaminocarbonyl)-prop-2-yl 3-methylbutanoate (4-6¢)

<t ™M <t 00 M 0 o~ 0 —mnmno
o ® ¥ NO — ™ oG N
NN NN O i < 00 O < N .
— - COMNININ wn < NN AN N o
\/ NS | | VNI
|
|
| | || |
| ) | !
T T T T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 60 50 40 30 20 10 0

90 80
Chemical Shift (ppm)

147



1-Methoxy-2-(¢-butylaminocarbonyl)-prop-2-yl 3-methylbutanoate (4-6d)
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1-Methoxy-2-(¢-butylaminocarbonyl)-prop-2-yl 3-methylbutanoate (4-6d)
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