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Abstract

Project Code : RSA4580026

Project Title : Synthesis and comparison studies of calix[4]arene derivatives containing diazobenzene and
stilbene units for development of switchable ionophores

Investigator : Associate Professor Dr. Mongkol Sukwattanasinitt

E-mail Address : smongkol@chula.ac.th

Project Period : August 1, 2002- July 31, 2005

Calix[4]arenes consisting of a stilbene
or azobenzene bridge, across the narrow rim,
were synthesized through reductive coupling
of bisbenzaldehyde and bisnitrobenzene
substituted calix[4]arenes. The construction
of bridging units at various positions (o-, m-
and p-) provides remarkably convenient tools
for controlling the conformations of calix[4]
arenes leading to switchable ionophores as

well as molecular receptors.
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(2-bromoethoxy)benzaldehyde)

o 5 0
"™ "p; K,CO,, Bu,NBr
H CH;CN - H
OH o]
V\Br

ortho = 80%, meta = 76%, para = 88%

o a 1 1 <] 1 v J ]
sl‘ffjsll'lﬂﬂuﬂﬁuell‘l‘l'lﬂ 1 ansuae Llﬂﬂﬂullwlﬁﬁﬂﬁﬂﬁﬂﬂéwﬁﬂcﬁ ADUAULEDT BN
hydroxybenzaldehyde (199.8 Ja@ lua, 24.40 n3W), K,CO, (209.8 Haalua, 29.00 N3%) and Bu,NBr
a A [ a a aa < [ 09/’ a
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a A a aa ' a3 4 o a {
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2-(2-bromoethoxy)benzaldehyde (159.8 IadaTua, 36.61 g., 80%): 'H-NMR (200 MHz, CDCL,) O 3.67
(t, 2H, CH,Br, J = 6.0 Hz), 4.38 (t, 2H, CH,OAr, J = 6.0 Hz), 6.92 (d, 1H, ArH, J = 8.5 Hz), 7.03 (t,
1H, ArH, J = 7.5 Hz), 7.52 (dt, 1H, ArH, J = 8.5, 2.0 Hz), 7.81 (dt, 1H, ArH, J = 7.5, 2.0 Hz), 10.50 (s,
IH, ArCHO,); "C-NMR (50 MHz, CDCL,) O 29.0 (CH,Br), 68.2 (CH,0Ar), 112.7 (ArC), 121.5 (ArC),
125.1 (ArC), 128.3 (ArC), 136.0 (ArC), 160.4 (ArC), 189.6 (ArCHO).

3-(2-bromoethoxy)benzaldehyde (152.8 ﬁaﬁim, 35.00 g., 76%): 'H-NMR (200 MHz, CDCl,) O 3.65
(t, 2H, CH,Br, J = 6.0 Hz), 4.33 (t, 2H, CH,OAr, J = 6.0 Hz), 7.13-7.47 (m, 4H, ArH), 9.95 (s, 1H,
ArCHO) ; PC-NMR (50 MHz, CDCl,) 6 28.9 (CH,Br), 68.0 (CH,0Ar), 112.9 (ArC), 122.0 (ArC),
124.1 (ArC), 130.3 (ArC), 137.8 (ArC), 158.7 (ArC), 191.9 (ArCHO); IR (neat) 3070, 2925, 2853
(aldehydic C-H stretching), 2735 (aldehydic C-H stretching), 1696 (aldehydic C=0 stretching), 1609,
1588, 1491, 1450 cm .

4-(2-bromoethoxy)benzaldehyde (176.9 ﬁaﬁim, 40.53 g., 88%): 'H-NMR (200 MHz, CDCL,) 0 3.65
(t, 2H, CH,Br, J = 6.0 Hz), 4.36 (t, 2H, CH,OAr, J = 6.0 Hz), 7.00 (d, 2H, ArCH, J = 9.0 Hz), 7.84 (d,
2H, ArCH, J = 9.0 Hz), 9.88 (s, 1H, ArCHO).

(2-bromoethoxy)nitrobenzene

Br
NO, "> KO, NO,
CH,CN

OH (@)
\/\Br
meta = 83%, para =T1%

[ a 1 } <3 1 o ¢ o
THiadunauviig 1 ansuas unuBimanaeales ans asuauwes Fipotassium
carbonate (128 Waalua, 17.70 n5u), 1,2-dibromoethane (640 Hadlua, 122.22 n5U) and
hydroxynitrobenzene (64 3aa 1@, 8.90 n5) AUUAIHN182A10 acetonitrile (400 UARAAT). VOIHAN
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NN 150 Taaang uazanaflY aqueous NaOH (4 M, 4 x 25 Hadans) tnuaiulanas Isimusi
J v v o Yy A o o A o oY a
N13AAUINIY anhydrous Nast4 5311(?fJG]'J‘I/]'laza']EJ'O’E]ﬂﬂ'JEJ'J%ﬁﬂﬂ'J']?J@u ﬂTNa@ﬂmcﬂiﬂﬂﬁq‘ﬂ‘ﬁ

denedutl lasun Inns W 1920% ofiaozdan e udse
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3-(2-bromoethoxy)nitrobenzene anvazitluvounardimaos (52.83 ﬁaaiam, 13.0 N3N, 83%): 'H-
NMR (200 MHz, CDCL,) O 3.66 (1, 2H, CH,Br, J = 6.0 Hz), 4.34 (t, 2H, CH,0Ar, J = 6.0 Hz), 7.22
(ddd, 1H, ArH, J = 8.0, 2.5, 1.0 Hz), 7.42 (t, 1H, ArH, J = 8.0 Hz), 7.69 (t, 1H, ArH, J = 2.5 Hz), 7.81
(ddd, 1H, ArH, J = 8.0, 2.5, 1.0 Hz) ; "C-NMR (50 MHz, CDCL,) O 28.7 (CH,Br), 68.4 (CH,OAT),
109.0 (ArC), 116.4 (ArC), 121.7 (ArC), 130.2 (ArC), 149.1 (ArC), 158.6 (ArC), tag 1,2-di-(3’-
nitrophenoxy)ethane (2.83 1@ 1u@, 0.86 NTW, 4 %): 'H-NMR (200 MHz, CDCL,) O 4.44 (s, 4H, CH,),
7.24-7.30 (m, 2H, ArH), 7.44 (t, 2H, ArH, J = 8.0 Hz), 7.78-7.88 (m, 4H, ArH).

4-(2-bromoethoxy)nitrobenzene as a yellow crystal (45.5 Haalua, 11.20 N34, 71%): H-NMR (200
MHz, CDCI,) O 3.66 (t, 2H, CH,Br, J = 6.0 Hz), 4.37 (t, 2H, CH,0Ar J = 6.0 Hz), 6.96 (d, 2H, ArH, J
= 9.0 Hz), 8.20 (d, 2H, ArH, J = 9.0 Hz) ; "C-NMR (50 MHz, CDCI,) O 28.2 (CH,Br), 68.3
(CH,OAr), 114.6 (ArC), 126.0 (ArC), 142.0 (ArC), 163.0 (ArC), ttag 1,2-di-(4’-nitrophenoxy)ethane
(8.0 iaa Tua, 2.43 N3W, 25%): 'H-NMR (200 MHz, CDCL,) O 4.45 (s, 4H, CH,), 7.00 (d, 4H, ArC, J

=9.0 Hz), 8.21 (d, 4H, (ArC), J = 9.0 Hz)

bisbenzaldehyde zert-butylcalix[4]arene (113 1)

CH,CN, reflux

0-1="70%, m-1 = 60%, p-1=55%

o a ' = v S W
TFatunayuig 1 ansuag uUnenuBimanaeaesWans nouauwes %9 p-rerr-
butylcalix[4]arene (7.8 Jad lua, 5.00 NW) uay K,CO, (57.9 Hadlua, 8.00 niu) auludiiazaiy

F4
CH,CN (300 dindan3). auvesnauiluna 30 il ndaniiunen (2-bromoethoxy)-benzaldehyde

a

a A o v J 1aaa < o ay < { 1
(17.5 iaa lua, 4.00 n51) Swandgnsentiunar 48 42 1us nel3lHdunguugivies nseuerdIu

U

< Yy 9 9 = Sy ¥ ° v o
m’e)qeuamma@ﬂuaaaNmﬂawTﬁuuaz CH2C12. mﬁazma‘n"lﬂmﬂﬂﬁmmmszmﬂmmazmﬂ

Y an [ 1 A = a S a aa v Y
DONAIYITAANITUAY mu‘nmaamm"lﬁﬂaaiiumu(lso AaaNg) UasananIgHCL 2 M, 4 x 25
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fiadans) ulanae TsTmu 1Ay anhydrous Na,SO, Lﬁ@@@ﬁ”w seAIiIaza1eAIeITan
awsu mdasusilfuSaniaemsannanlaold lanae Tstimunazwsuea waasusin 14
dnvazidluveadisdun

o-1 (5.5 iaalua, 5.16 TN, 70%): 'H-NMR (200 MHz, CDCL) & 1.00 (s, 18H, C(CH,),), 1.24 (s,
18H, C(CH,),), 3.29 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.29 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.38-4.40 (m,
8H, OCH,), 6.85 (s, 4H, calix-ArH), 7.00 (s, 4H, calix-ArH) 6.94-7.04 (m, 4H, benzaldehyde-ArC),
7.50 (s, 2H, OH), 7.45-7.55 (m, 2H, benzaldehyde-ArH), 7.82 (dd, 2H, benzaldehyde-ArC, J = 7.5, 2.0
Hz), 10.48 (s, 2H, ArCHO) ; "C-NMR (50 MHz, CDCI,) O 31.1 (C(CH,),), 31.7 (C(CH,),), 31.8 (C
(CH,),), 33.8 (Ar,CH,), 34.0 (Ar,CH,), 67.5 (OCH,), 73.6 (OCH,), 112.4 (benzaldehyde-ArC), 121.0
(benzaldehyde-ArC), 125.2 (calix-ArC), 125.8 (calix-ArC), 127.7 (calix-ArC), 128.2 (benzaldehyde-
ArC), 132.6 (calix-ArC), 135.8 (benzaldehyde-ArC), 141.7 (calix-ArC), 147.3 (calix-ArC), 149.8
(calix-ArC),150.3 (calix-ArC), 160.8 (benzaldehyde-ArC), 190.2 (ArCHO).

m-1 (4.7 {ad lua, 442 N3, 60%): 'H-NMR (200 MHz, CDCL)) O 1.00 (s, 18H, C(CH,),), 1.27 (s,
18H, C(CH,),), 3.32 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.30-4.40 (m, 12H, Ar,CH, and OCH,), 6.85 (s, 4H,
calix-ArH), 7.04 (s, 4H, calix-ArH) 7.20-7.45 (m, 8H, calix-ArH and benzaldehyde-ArH), 9.93 (s, 1H,
ArCHO) ; "C-NMR (50 MHz, CDCL) O 31.1 (C(CH,))), 31.7 (C(CH,),), 31.7 (C(CH,),), 33.8
(Ar,CH,), 34.0 (Ar,CH,), 66.9 (OCH,), 73.7 (OCH,), 113.4 (benzaldehyde-ArC), 122.4 (benzaldehyde-
ArC), 123.6 (benzaldehyde-ArC), 125.2 (calix-ArC), 125.7 (calix-ArC), 127.8 (benzaldehyde-ArC),
130.2 (calix-ArC), 132.8 (benzaldehyde-ArC), 137.8 (benzaldehyde-ArC), 141.5 (calix-ArC), 147.1
(calix-ArC), 149.7 (calix-ArC), 150.5 (calix-ArC), 159.2 (benzaldehyde-ArC), 192.1 (ArCHO); IR
(neat) 7\,max 3336 (phenolic O-H stretching), 3050, 2958, 2869 (aldehydic C-H stretching), 2731
(aldehydic C-H stretching), 1697 (aldehydic C=O stretching), 1597, 1485, 1450, 1265 cm_l; Anal.
Calcd for C,H,,0,-H,0: C, 77.31; H, 7.74; Found: C, 76.80; H, 7.95; mp (decomposed) = 184.8-185.3
°C.

p-1 (43 Wiaalua, 4.05 N3W, 55%): 'H-NMR (200 MHz, CDCL) O 1.18 (s, 18H, C(CH,),), 1.50 (s,
18H, C(CH,),), 3.49 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.80-4.52 (m, 8H, OCH,,), 4.54 (d, 4H, Ar,CH,, J =
13.0 Hz), 7.02 (s, 4H, calix-ArH), 7.19 (d, 4H, benzaldehyde-ArH, J = 8.5 Hz), 7.24 (s, 4H, calix-
ArH), 7.42 (s, 2H, OH), 8.00 (d, 2H, benzaldehyde-ArH, J = 8.5 Hz) 10.06 (s, 2H, ArCHO) ; "C-NMR
(50 MHz, CDCL) O 31.0 (C(CH,),), 31.5 (C(CH,),), 31.7 (C(CH,),), 33.8 (Ar,CH,), 34.0 (Ar,CH,),
66.9 (OCH,), 73.5 (OCH,), 115.1 (benzaldehyde-ArC), 125.2 (calix-ArC), 125.7 (calix-ArC), 127.8

(calix-ArC), 130.2 (benzaldehyde-ArC), 131.9 (benzaldehyde-ArC), 132.6 (calix-ArC), 141.6 (calix-
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ArC), 147.2 (calix-ArC), 149.6 (calix-ArC), 150.4 (calix-ArC), 163.5 (benzaldehyde-ArC), 190.8
(ArCHO).

bisnitrobenzene fert-butylcalix[4]arene (8113 2)

O,N NO,
NO,

m-2="70%, p-2 = 80%

A aa 1 ] <] 1 A @ o
Tdviadunan 500 Tedaasuneauulmiandedlssiand AouAUaTH  potassium
carbonate (0.43 §ad 1ua, 6.0 NTN), (2-bromoethoxy)nitrobenzene (40.64 Haalua, 10.0 N5U) and p-
tert-butylcalix[4]arene (18.85 Uad 1ua, 8.0 g) AuluAaza1s CH,CN (200 Hadans) AUNUHYI

vy g ~ O Ay Y A 2 yygyd A Ay o o Y  an
W@\TL‘II‘L!L'JE]'I 30 UIN ﬂ1ﬂuuﬁwaﬂcﬁm1wﬂu mhl’flmau%’qmwguwm FJLINYAINIACYDDNAIYID
Y

aanNuau daunmaiiazaislulanas Tslimu (150 Jaaaas) uazyiimsanadieiivalsnsa
wudnlanas Istimuuazgaiiidie anhydrous Na,SO, 52Mofhaza1oa183saannuduiHEs
v 9 Y a <y = Vi = A o AN YA © I
ﬂm“l/]clﬂlliqm‘ﬁﬂﬂﬂﬂ’li@]ﬂwaﬂiﬂﬂcl“]fllﬂﬂﬁﬁiilll‘i/]ul,l,a$!l|‘ﬁ'luf]a Na@ﬂmMﬂqﬂnaﬂymzlﬂuﬂlm
IS A

ISINGINIGIGN]

m-2 (13.28 iadlua, 13.0 g, 70%): 'H-NMR (200 MHz, CDCL) & 0.99 (s, 18H, C(CH,),), 1.26 (s,
18H, C(CH,),), 3.31 (d, 4H, Ar,CH,, J = 13.0 Hz), 433 (s, 8H, OCH,), 4.35 (d, 4H, Ar,CH,, J = 13.0
Hz), 6.85 (s, 4H, calix-ArH), 7.03 (s, 4H, calix-ArH), 7.24 (ddd, 2H, nitrobenzene-ArH, J = 8.0, 2.0,
1.0 Hz), 7.35 (s, 2H, OH), 7.40 (t, 2H, nitrobenzene-ArH, J = 8.0 Hz), 7.74 (t, 2H, nitrobenzene-ArH,
2.0 Hz), 7.81 (ddd, 2H, nitrobenzene-ArH, 8.0, 2.0, 1.0 Hz) ; "C-NMR (50 MHz, CDCL,) O 31.1 (C
(CH,),), 31.7 (C(CH,),), 31.7 (C(CH,),), 33.9 (Ar,CH,), 34.0 (Ar,CH,), 67.4 (OCH,), 73.4 (OCH,),
109.1 (nitrobenzene-ArC), 116.2 (nitrobenzene-ArC), 122.2 (nitrobenzene-ArC), 125.2 (calix-ArC),
125.8 (calix-ArC), 127.8 (calix-ArC), 130.0 (nitrobenzene-ArC), 132.8 (calix-ArC), 141.8 (calix-ArC),
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147.5 (calix-ArC), 149.1 (nitrobenzene-ArC), 149.5 (calix-ArC), 150.3 (calix-ArC), 159.1
(nitrobenzene-ArC).

p-2(15.1 Hiaalua, 14.8 g., 80%): 'H-NMR (200 MHz, CDCL,) O 0.96 (s, 18H, C(CH,),), 1.27 (s, 18H,
C(CH,),), 3.30 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.31 (m, 8H, OCH,), 4.35 (d, 4H, Ar,CH,, J = 13.0 Hz),
6.80 (s, 4H, calix-ArH), 6.98 (d, 4H, nitrobenzene-ArH, J = 9.0 Hz), 7.05 (s, 4H, calix-ArH), 7.07 (s,
2H, OH), 8.18 (d, 4H, nitrobenzene-ArH, J = 9.0 Hz) ; "C-NMR (50 MHz, CDCL,) O 31.0 (C(CH,),),
31.5 (C(CH,),), 31.7 (C (CH,),), 33.9 (Ar,CH,), 34.0 (Ar,CH,), 67.4 (OCH,), 73.5 (OCH,), 114.8
(nitrobenzene-ArC), 125.2 (calix-ArC), 125.7 (nitrobenzene-ArC), 125.9 (calix-ArC), 127.7 (calix-
ArC), 132.5 (calix-ArC), 141.8 (nitrobenzene-ArC), 141.8 (calix-ArC), 147.3 (calix-ArC), 149.4 (calix-

ArC), 150.4 (calix-ArC), 163.5 (nitrobenzene-ArC).

stilbene-bridged zert-calix[4]arene (813 3)

()4 (s

cis-0-3 = 57%, trans-o-3 = 10%,
cis-m-3 = 20%, trans-m-3 = 8%,

cis-p-3=51%

[ . A a o I ) vy

218 TiCl, (3.17 Haalua, 0.60 n5u) neld luTasmumaasluviadunan 2 Avauia 500
a Aaa { ] < 1 Aa aa [ a 3 a
iadans NUUNIAULIMAD ABEYEAanhydrous THF (30 Jadans) A INAN THF fanuaudd 1y
activated Zn powder (6.35 Waalua, 0.41 n3N) AwANNIENATEIY Ti(V) SuAUIINAIMEDIRE

{ < : I ] o . { v J o 09/1
nasuniluddomazlasumiludiimiodvesTio)luiga FWdnddunar 1 ¥ Tue mimiy

v

ADY 9 11UA bisbenzaldehyde (1.06 Had lua, 1.00 nsu)Nazarelu THF (10 Hagaans) Mimssnands

~

IS ) o o 9 a Y a A o . A
Wuna 15 7w iniui Inigungumgivies usazals K,CO, (15% w/iv) ieinagTicl, 1

Q

a ' A a a ) A A A ' Y . Y
HWININUND VDINTUILADY ﬂJaﬂua‘ﬁ]’lﬂﬁwnlﬂua"]ﬂ’gﬂiﬂﬁlﬁa@qa@u NIDINSNOUAIY celite AN



14

[

&v03 Tnunaz lanae Tstimus mauun msdredisesdlaudewitenanasewdaiiidnyus
mﬁauiﬂau ’fﬁiazﬂTﬂﬁUlg{ﬂTﬂﬂ1§ﬂiE]QﬁW?JTi%LWEJﬁ’JﬁTﬁ$Q1EJ@E]ﬂ ﬁ?u'ﬁlﬁﬁﬁ]ﬁgaWﬂé}jﬂﬂ]‘lﬂﬂaﬂ
Isimu (150 Jaaans) afadaeh fudulanaeTsfimy anhydrous Na,SO, jztMadiazany
Uifseni linadauaznsudle Ismosdmsy o m- loTsweiFeannsouonldlavTsnedund
TasainInns W% 5% wiaezdanlwenmuiludive@ale Inwas a1 R, gendn). dmsy p-lo
IGBLN’E];WU!LaZLLEJﬂU]ﬁ}LﬂW'W‘?ﬁ'ulﬂi‘;]ﬁﬂf]{lﬁ'lifu

cis-0-3 (0.60 i@ 1@, 0.55 NFU , 57%): 'H-NMR (200 MHz, CDCL) O 1.03 (s, 18H, C(CH,),), 1.22
(s, 18H, C(CH,),), 3.25 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.16 (broad, 4H, OCH,), 4.26 (broad, 4H,
OCH,), 4.35 (d, 4H, Ar,CH,, J = 13.0 Hz), 6.83 (t, 2H, stilbene-ArH, J = 7.5 Hz), 6.88 (d, 2H,
stilbene-ArH, J = 7.5 Hz), 6.90 (s, 4H, calix-ArH), 6.97 (s, 4H, calix-ArH), 7.17 (t, 2H, stilbene-ArH, J
= 7.5 Hz), 7.25 (s, 2H, CH=CH), 7.29 (d, 2H, stilbene-ArH, J = 7.5 Hz), 7.70 (s, 2H, OH) ; “C-NMR
(50 MHz, CDCL,) O 31.1 (C(CH,),), 31.7 (C(CH,),), 31.9 (Ar,CH,), 33.8 (C(CH,),), 34.0 (C(CH3)3),
67.8 (OCH,), 74.1 (OCH,), 113.4 (stilbene-ArC), 120.8 (stilbene-ArC), 125.1 (calix-ArC), 125.4
(CH=CH), 125.7 (calix-ArC), 127.7 (calix-ArC), 127.9 (stilbene-ArC), 129.0 (stilbene-ArC), 129.5
(stilbene-ArC), 133.3 (stilbene-ArC), 141.0 (calix-ArC), 147.0 (calix-ArC), 149.6 (calix-ArC), 150.8
(calix-ArC), 155.7 (stilbene-ArC) ; Anal. Calcd for C,H,,0,.CH,Cl: C, 75.88;H, 7.38; Found: C,
76.12; H, 7.25: mp = 292-294 °C (decomposed). trans-0-3 (0.11 Haalua, 0.10 NN, 10%): '"H-NMR
(200 MHz, CDCl,) 8 1.06 (s, 18H, C(CH,),), 1.18 (s, 18H, C(CH,),), 3.21 (d, 4H, Ar,CH,, J = 12.5
Hz), 4.23 (d, 4H, Ar,CH,, J = 12.5 Hz), 4.51 (broad, 4H, OCH,), 4.68 (broad, 4H, OCH,), 6.82 (d, 2H,
stilbene-ArH, J = 8.0 Hz), 6.93 (m, 4H, calix-ArH & 2 stilbene-ArH), 6.97 (s, 4H, calix-ArH), 7.15 (t,
2H, stilbene-ArH, J = 8.0 Hz), 7.50 (d, 2H, stilbene-ArH, J = 8.0 Hz), 7.74 (s, 2H, CH=CH), 8.43 (s,
2H, OH) ; "C-NMR (50 MHz, CDCL,) O 31.2 (C(CH,),), 31.6 (C(CH,),), 32.1 (Ar,CH,), 33.8 (C(CH,)
), 34.1 (C(CH,),), 66.6 (OCH,), 73.6 (OCH,), 111.1 (stilbene-ArC), 120.8 (stilbene-ArC), 125.0 (calix-
ArC), 125.9 (calix-ArC), 127.5 (calix-ArC), 127.5 (CH=CH), 127.7 (stilbene-ArC), 128.0 (stilbene-
ArC), 129.6 (stilbene-ArC), 133.7 (calix-ArC), 141.2 (calix-ArC), 147.4 (calix-ArC), 149.3 (calix-
ArQ), 150.7 (calix-ArC), 155.9 (stilbene-ArC) ; Anal. Caled for C,H.,,0,: C, 81.54; H, 7.95; Found: C,
81.41; H, 7.94: mp = 278-280 °C (decomposed).

cis-m-3 (0.21 ia@a Tua, 0.19 NF1, 20%): 'H-NMR (200 MHz, CDCI,) & 1.09 (s, 18 C(CH,),), 1.25 (s,
18 C(CH,),), 3.32 (d, 4 Ar,CH,, J = 12.5 Hz), 3.94 (broad, 4 OCH,), 4.12 (broad, 4 OCH.), 4.38 (d, 4
Ar,CH,, J = 12.5 Hz), 6.69 (broad, 2 stilbene-ArH), 6.71 (s, 2 CH=CH), 6.89 (m, 4 stilbene-ArH), 6.97

(s, 4 calix-ArH), 7.02 (s, 4 calix-ArH), 7.24 (t, 2 stilbene-ArH, J = 8.5 Hz), 8.08 (s, 2 OH) ; PC-NMR
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(50 MHz, CDCI,) O 31.2 (C(CH,),), 31.7 (C(CH,),), 31.7 (Ar,CH,), 33.8 (C(CH,),), 34.1 (C(CH,))),
66.2 (OCH,), 73.7 (OCH,), 111.8 (stilbene-ArC), 117.0 (stilbene-ArC), 121.5 (stilbene-ArC), 125.0
(calix-ArC), 125.7 (calix-ArC), 127.3 (calix-ArC), 129.6 (CH=CH), 130.9 (stilbene-ArC), 133.5 (calix-
ArC), 138.3 (stilbene-ArC), 140.9 (calix-ArC), 147.2 (calix-ArC), 149.2 (calix-ArC), 151.1 (calix-
ArC), 158.2 (stilbene-ArC) ; Anal. Calcd for C,H,,0,: C, 81.54; H, 7.95; Found: C, 81.48; H, 7.92: mp
= 264-265 °C. trans-m-3 (0.08 1iad 1@, 0.08 N5, 8%): 'H-NMR (200 MHz, CDCI,) O 0.83 (s, 18H,
C(CH,),), 1.31 (s, 18H, C(CH,),), 3.29 (d, 4H, Ar,CH,, J = 13.5 Hz), 4.25 (t, 4H, OCH,, J = 5.0 Hz),
4.41 (d, 4H, Ar,CH,, J = 13.5 Hz), 4.57 (t, 4H, OCH,, J = 5.0 Hz), 5.84 (s, 2H, OH), 6.60 (s, 4H, calix-
ArH), 6.87 (t, 2H, stilbene-ArH, J = 8.5 Hz), 7.06 (s, 4H, calix-ArH), 7.14 (d, 2H, stilbene-ArH, J =
7.5 Hz), 7.24 (s, 2H, CH=CH), 7.25 (t, 2H, stilbene-ArH, J = 7.5 Hz), 7.74 (s, 2H, stilbene-ArH) ; "C-
NMR (50 MHz, CDCL) O 30.8 (C(CH,),), 31.2 (Ar,CH)), 31.7 (C(CH,),), 33.8 (C(CH,),), 33.9 (C
(CH,),), 69.3 (OCH,), 75.0 (OCH,), 114.3 (stilbene-ArC), 118.0 (stilbene-ArC), 119.9 (stilbene-ArC),
125.3 (calix-ArC), 125.4 (calix-ArC), 128.5 (calix-ArC), 128.9 (CH=CH), 129.8 (stilbene-ArC), 131.6
(calix-ArC), 139.1 (stilbene-ArC), 141.8 (calix-ArC), 146.7 (calix-ArC), 150.3 (calix-ArC), 150.8
(calix-ArC), 158.8 (stilbene-ArC) ; Anal. Calcd for C,H,,0,: C, 81.54; H, 7.95; Found: C, 81.59; H,
8.00: mp = 281-283"C (decomposed).

cis-p-3 (0.54 Jad 1w, 0.49 N5, 51%): 'H-NMR (200 MHz, CDCL,) O 0.85 (s, 18H, C(CH,),), 1.31

(s, 18H, C(CH,),), 3.28 (d, 4H, Ar,CH,, J = 13.5 Hz), 4.17 (t, 4H, OCH

EE 1]

J = 4.0 Hz), 4.38 (d, 4H,

Ar,CH,, J = 13.5 Hz), 4.45 (t, 4H, OCH,, J = 4.0 Hz), 6.29 (s, 2H, OH), 6.66 (s, 4H, calix-ArH), 6.68

H,,
(s, 2H, CH=CH), 6.85 (d, 4H, stilbene-ArH, J = 9.0 Hz), 6.93 (d, 4H, stilbene-ArH, J = 9.0 Hz), 7.06
(s, 4H, calix-ArH) ; "C-NMR (50 MHz, CDCI,) O 31.0 (C(CH,),), 31.1 (Ar,CH,), 31.8 (C(CH,),), 33.8
(C(CH,),), 33.8 (C(CH,),), 68.4 (OCH,), 74.8 (OCH,), 115.8 (stilbene-ArC), 125.2 (calix-ArC), 125.4
(calix-ArC), 128.1 (calix-ArC), 130.4 (stilbene-ArC), 130.8 (CH=CH), 131.3 (stilbene-ArC), 132.0
(calix-ArC), 141.4 (calix-ArC), 146.8 (calix-ArC), 149.9 (calix-ArC), 150.5 (calix-ArC), 157.7
(stilbene-ArC) ; Anal. Calcd for C,H,,0,: C, 81.54; H, 7.95; Found: C, 81.57; H, 8.14: mp = 290-291 °

C (decomposed).
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azobenzene-bridged fer-butyl calix[4]arene (@15 4)

om@ E?7No2 N=N
[o 0 0

0
j 7n, NaOH _ & )
FPrOH, LO
oo Q T

()\)4 ()\)4

trans-m-4 = 59%

@ [ ] < v [ [ M
TEManaUAINULTIFULASUNIAULNINANADAIBINITANNNAY %9 bisnitrobenzene, (0.87
Nadalya, 0.85 n51) azatelu'le T Inswivea(12 Jadans) 49 sodium hydroxide (8.7 Had 1ua, 0.35
Y Y Y
Asu) azanelni (6 aaans) uag zinc (3.58 Uaalua, 0.23 NTU AUVDINAUNINUATITIAIBN

o v Y A s o K a o Y} 9
nntulnanuTeuIueANeIIUNITTNIDIQUKYN 130 °C uazaumalaanizanuay 3 atm.lu

'
= a

o o Myy A S o9 D) o A . <
ﬂ’l"]flluiﬁﬁlgﬂu GN"h51J13Jﬂui]1ﬂuu1/|ﬂ1/uﬂu‘1/mmﬂﬂuﬁEN u’]llﬂﬂfi'ﬁ]\?LW@EE]’]Z‘T')U"U@\HHN@@ﬂllﬁ$

E] U

Y Y = Y o v o Yy aa @
mmzﬂauma"lﬂﬂaaiﬁumu ﬁ’ﬁa$a1ﬂﬂllﬂi]1ﬂﬂ1iﬂiaﬂu1ﬂ1§$l,ﬂEJG]’J‘VI163@18@383‘5&@?]?]111@]1!

[ A = o 9 =~ a Aaa v 9 a Aaa

ﬁ"J‘N‘V]L‘I’iﬁﬁ)u1ll'lﬁ$€ﬂﬂﬂil€lllﬂﬂﬂﬂiiilL‘V]‘Ll (150 Yaaaag) uazanaal1y 2M HCI (2 x 20 Uaaansg)
< usj 2’ o o 09/’ o a o 4
Lﬂﬂ%uvlﬂﬂﬁ’é)jiflmullagﬂﬂlﬂg{’m anhydrous Na,SO, F£IHIAINIATAY mmnmﬂﬁ'wammm

U

. 1
uTgns laemsldaedinilasinInaswl 19 5% efiaezdon luenmuiludive naadasiiuen’ld

a o d a A

ogluginsmdlolmwes annsoilindadsusiuigns 1d lasmsanwanld lanas Istimunaziy
mueailudiiazats ldnaasuaiiundnddy

trans-m-4 (0.51 2@ 1@, 0.47 g., 59%): 'H-NMR (200 MHz, CDCL,) O 0.83 (s, 18H, C(CH,),), 1.28
(s, 18H, C(CH,),), 3.26 (d, 4H, Ar,CH,, J = 13.0 Hz), 4.38 (t, 4H, OCH,, J = 5.0 Hz) , 4.34 (d, 4H,
Ar,CH,, J = 13.0 Hz), 4.66 (t, 4H, OCH,, J = 5.0 Hz) , 6.07 (s, 2H, OH) , 6.61 (s, 4H, calix-ArH), 7.03
(s, 4H, calix-ArH), 7.08 (d, 2H, azobenzene-ArH, J = 8.0 Hz), 7.39 (t, 2H, azobenzene-ArH, J = 8.0
Hz), 7.60 (d, 2H, azobenzene-ArH, J = 8.0 Hz) , 8.19 (s, 2H, azobenzene-ArH) ; PC-NMR (50 MHz,
CDCL) O 30.9 (C(CH,),), 31.2 (Ar,CH,), 31.7 (C(CH,),), 33.8 (C(CH,),), 33.8 (C(CH,),), 69.1
(OCH,), 74.4 (OCH,), 110.9 (azobenzene-ArC), 116.2 (azobenzene-ArC), 121.4 (azobenzene-ArC),
125.2 (calix-ArC), 125.5 (calix-ArC), 128.2 (calix-ArC), 129.8 (azobenzene-ArC), 131.7 (calix-ArC),

141.6 (calix-ArC), 146.7 (calix-ArC), 150.4 (calix-ArC), 150.7 (calix-ArC), 153.7 (azobenzene-ArC),
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159.4 (azobenzene -ArC) ; Anal. Caled for C,,H,)N,O: C, 78.74; H, 7.71; N, 3.06 Found: C, 78.41; H,

607770 "2

7.78, N 3.01 mp: 351-352 °C.

p-4 liiiade5n181d ambient atmosphere.

Bisbenzaldehyde calix [4] arene (8113 5)

@ Na,CO,, NaOH, Bu,NBr o
> [ HH
00 0
[ L

CH,CN, reflux, Tweek 1 \Q

oz
@as
o=
OE

3

T¥aiunanvig 250 Hadans uag uisAULMANAoAE3 WANY ﬂaumuw@{ 4 calix
[4]arene (4.7 iadlua, 2.00 N51) NaOH 1antioauay Na,CO, (33 fiadlua, 3.5 n¥u) auludih
ava1s CH,CN (200 #aaans). auveswauilunar 30 wii w&anntiumen (2-bromoethoxy)-
benzaldehyde (17.5 fladTua, 4.00 n31) 3HEnFIFATTUNAT 120 $9Tu0 B3I Gugunai
o4 nseuordinvesvewieeenudrdidisesdIauuay CHCL. dsazaiei ldnnnsoninns:
meRhazaeeendeitannnuiy dauiimaeiy lanae Tsfimu(150 fadans) nazdiadaeHCl
(2 M, 4 x 25 aaang) A lanasTsfimy udidy anhydrous Na,SO, Lﬁ@ﬂﬂﬁyW sEIMeAINIazany
Sitannudy  hwansusilduqnidiensansanlaeldlanae Tsiimuuaziusea  wae
St 1T dnaziuvewdiduamies
'H NMR (400 MHz, CDCI,)

0-5 (60 % yield) O 3.380, 4.327(d, ArCH,Ar, 8H), 4.422, 4.408 (broad, -OCH,CH,0-, 8H), 6.650,
6.758 (t, ArH-calix, 4H), 7.043, 6.758 (d, ArH-calix, 4H), 7.021, 7.485 ((t, ArH-aldehyde, 4H), 7.846,
6.930 (d, ArH-aldehyde, 4H), 7.898 (s, OH, 2H), 10.531 (s, CHO, 2H)

m-5 (64 % yield) O 3.384, 4.406 (d, ArCH,Ar,8H), 4306, 4.293 (broad, -OCH,CH,O-, 8H), 6.665,
6.772 (t, ArH-calix, 4H), 6.940, 7.059 (d, ArH-calix, 4H), 7.424, 7.480 (d, ArH-aldehyde, 4H), 7.390
(s. ArH-aldehyde, 2H), 7.543 (t, ArH-aldehyde, 2H), 7.945 (s, OH, 2H), 9.940 (s, CHO, 2H)

p-5 (55 % yield)O 3.384, 4.376 (d, ArCH,Ar, 8H), 4.297 ( broad, -OCH,CH,0-, 8H), 6.662, 6.776 (t,
ArH-calix, 4H), 6.937, 7.064 (d, ArH-calix, 8H) 7.000, 7.836 (d, ArH-aldehyde, 8H) 7.851 (s, OH,
2H), 9.905 (s, COH, 2H)
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Stilbene calix[4]arene (813 6)

0} O
\\_E) EB_//
0] o

0 o} TiCly/ Zn [ -

o 8 g THF

910 TiCl, (28 Haalwa, 53 nfw) aoldlulasnumeasluviadunay 2 aevuia 500

fiadans ANunsALIINED Aoevonanhydrous THF (150 aaans) Waww NGy THF Favuaudn
1AM activated Zn powder (56 Haalua, 3.9 N3N) AeANVsEiATEIY TiAV) Sudunndmaosny
WasniudiFeuesdeududitmSedwesTioluiiga Sudndifuna 1 $lue T
ADY ) 189 dibenzaldehyde (1.39 Haa lua, 1.00 nfifazanelu THF (150 faaans) Mmsswdnd

~

IS ) o o 9 { a Y a A o . A
Wunan 24 $2Tue nintiui ldgungumgines uasazas K,CO, (15% wiv) tHomagTiCl, N

L] U

a ! = 2 a 2 o A A A ' Y .9
WININUND VDINTUILADY uJaﬂuﬁﬁnﬂﬁmuﬂuaﬂn’miaﬁmamaau NIDNALNOUAY celite AN
Y =~ = o Y Y = J A A A 3 AAw
ﬂ’Jﬂamﬂﬁuuax%ﬂaaTmmummumm ﬂf]if‘]'l\?ﬂ']fl'ﬂgclfiﬁuﬂ’t‘]ul‘Wi‘TﬂaﬂmfNGU’EN!,L‘lN‘VliJ NHUS

A Ay ¥ o L) ' ~ A 9
muauiﬂau ’fﬂiﬁzﬂ'lﬂ‘ﬂllﬂ“’l]'lﬂﬂ'liﬂi@Qu1u153lﬂ8ﬁ']1{]1a$a18@ﬁ]ﬂ ﬁ?uﬂlﬂﬁ®a$a1ﬂﬂ38]‘lﬂﬂﬁﬂ

a A

Tsfimu (150 Yaaans) afadaeh wusulanaeTsimy anhydrous Na,SO, 3£1M8AIIaZAY
ﬂﬁﬁ?mﬁy HiagauaznsmdloTawesdmsy o m- lolsmesFiannsononldlngiineding
TasinTnnsWl1¥ 5% wiaesdanlueamuiludise (cislo Tanwes T R, gan17). dmsu p-lo
Twwoswunazien dmme Fa'le Tano fviniy

'H NMR (400 MHz, CDCI,)

cis-0-6 (58 % yield)S 3.307, 4.348 (d, ArCH,Ar, 8H), 4.203, 4.289 (broad, -OCH,CH,O-, 8H), 6.708
(s, CH=CH, 2H), 6.867, 7.222 (d, ArH-stilbene, 4H), 6.825, 7.186 (t, ArH-stilbene, 4H), 6.933, 7.010
(d, ArH-calix, 8H), 6.759, 6.599 (t, ArH-calix, 4H), 8.099 (s, OH, 2H) trans-0-6 (19 %y yield)8 3.307,
4.348 (d, ArCH,Ar, 8H), 4.479, 4.793 (broad, -OCH,CH,O-, 8H), 7.752 (s, CH=CH, 2H), 6.853, 7.498
(d, ArH-stilbene, 4H), 6.955, 7.176 (t, ArH-stilbene, 4H), 6.955 (m, ArH-calix, 8H), 6.652, 6.788 (1,
ArH-calix, 4H), 8.438 (s, OH, 2H)

cis-m-6 (37 % yield) 0 3.398, 4.420 (d, ArCH,Ar, 8H) 4.285, 4.650 (broad, -OCH,CH,O-, 8H), 7.78 (s,
CH=CH, 2H), 6.916, 7.161 (d, ArH-stilbene, 4H), 7.290 (t, ArH-stilbene, 2H), 7.258 (s, ArH-stilbene,

2H), 6.593, 7.102 (d, ArH-calix, 8H), 6.593, 6.774 (t, ArH-calix, 4H), 5.621 (s, OH, 2H) tran-m-6 (37



19

% yield) o 3.352,4.327 (d, ArCH,Ar, 8H) 3.960, 4.173 (broad, -OCH,CH,O-, 8H), 6.690 (s, CH=CH,
2H), 6.924, 6.894 (d, ArH-stilbene, 4H), 7.266 (t, ArH-stilbene, 2H), 6.751 (s, ArH-stilbene, 2H),
6.996, 7.068 (d, ArH-calix, 8H), 6.632, 6.806 (t, ArH-calix, 4H), 8.296 (s, OH, 2H)

cis-p-6 (87 % yield) 6 3.393, 4.462 (d, ArCH,CH,Ar, 8H) 6.65(s, OH, 2H) 6.6650, 6.730 (t, Ar-calix,

4H) 6.730, 7.107, (d, Ar-calix, 8H) 6.763 (s, CH=CH, 2H), 6.918 (d, ArH-stilbene, 8H)

Stilbene calix[4]arene crown-5 (813 7)

O
Cs,CO, Bu/NBr (o o\>

CH,CN, reflux o 0

19979 2 ADYUIA 250 TAdAnT HAZUNIALILINAN ADAIBABUIALIYDT stilbene calix[4]arene
(0.4 Hadlua, 0.25 N3W), Cs,CO, (2.8 Had 1ua, 0.91 N3W) and Bu,NBr (0.3 Had 1ua, 0.09 N3) 1A
CH,CN (150 Hiaaans) auvesnauiiuna 30 wii ﬁqmwgﬁﬁ’mmﬂgmiaﬂ ] N tetracthylene
glycol di-p-toluene sulfonate (0.4 FadTua, 0.2 n31) fazaielu CH,CN 50 iaaans wimssdnd
et 24 ¥1Tua ué”;ﬁlﬂ%”lﬁlguﬁqmwgﬁﬁm i linseaudrdnznoudioezd Iaunaz CH,CIL,
asazarei ldnnmanseni llszmed hazarweende3Tann sy Wunazaedis CHCL
wdrasadne 1 M HCL fus CH,CI, @ﬂﬁyﬁw anhydrous Na,SO, s2ivediaza1oa03tan
awsu i ldkaasaiusanideTiaedini TnsinTnsns il 14 2% cH.0H lu cH,CL, i
Naﬁﬁmcﬁﬁqﬁ}!ﬂuﬂlmuﬁdﬁ Uas eluent yielding the white solid as the desired product. 'H NMR (400
MHz, CDCL)
cis-0-7 (80 % yield) 0 3.061, 3.415 (t, OCH,CH,O-crown, 8H), 3.107, 3.447 (t, ArOCH,CH,O-crown,
8H), 3.556(broad, ArOCH,CH,OAr, 8H), 3.868 (m, ArCH,Ar, 8H), 6.861, 6.903 (t, ArH-calix, 4H),
6.787, 7.175 (d, ArH-stilbene, 4H), 6.896, 7.159 (t, ArH-stilbene, 4H), 6.548 (s, CH=CH, 2H), 6.979,
7.098 (d, ArH-calix, 8H); trans-o-7 o) (67 % yield) 3.160, 3.526 (t, OCH,CH,O-crown, 8H), 3.246,

3.649 (t, ArOCH,CH,O-crown, 8H), 3.566, 3.636b (broad, ArOCH,CH,OAr, 8H), 3.876 (m, ArCH,Ar,
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8H), 6.646, 7.146 (t, ArH-calix, 4H), 6.843, 7.534 (d, ArH-stilbene, 4H), 7.022, 7.195 (t, ArH-stilbene,
4H), 7.408 (s, CH=CH, 2H), 6.910, 7.146 (d, ArH-calix, 8H)

cis-m-7 (84 % yield)8 3.156, 3.456 (t, OCH,CH,O-crown, 8H), 3.267, 3.517 (t, ArOCH,CH,O-crown,
8H), 3.598 (broad, ArOCH,CH,OAr, 8H), 3.868 (m, ArCH,Ar, 8H), 6.650, 6.911 (t, ArH-calix, 4H),
6.826, 6.887 (d, ArH-stilbene, 4H), 7.272 (t, ArH-stilbene, 2H), 6.628 (s, ArH-stilbene, 2H) 6.776 (s,
CH=CH, 2H), 7.050, 7.134 (d, ArH-calix, 8H)

cis-p-7 (80 % yield) o 3.322, 3.392 ( t, OCH,CH,O-crown, 8H), 3.585 (broad, ArOCH,CH,O-crown,
8H), 3.788 (broad, ArOCH,CH,OAr, 8H), 3.917 (s, ArCH,Ar, 8H), 6.523, 6.890 (t, ArH-calix, 4H),

6.750, 6.859 (d, ArH-stilbene, 8H), 6.779 (s, CH=CH, 2H), 7.079, 7.143 (d, ArH-calix, 8H)

Stilbene calix[4]arene crown-6 (13 8)

sl o/)2\l
_ LD
i)

O
Cs,CO,; Bu,NBr (o o\>

CH,CN, reflux o 0

G

8

9 a aa [ 1 3 T Y J . .
5161)'61]'39] 2 ABUUIA 250 UAARNT LasUNNAULULYIAN ADAIUADULAULEDT stilbene calix[4]

arene (0.4 Nad1ua, 0.25 N3U), Cs,CO, (2.8 HadTua, 0.91 N5U) and Bu,NBr (0.3 Hadlua, 0.09

S A

o Aa Aa aa I a 3 1 a
N3N) 1A CH,CN (150 dadans) auvesnamilunal 30 wiil Nguugiivesniniiunes q @An
tetraethylene glycol di-p-toluene sulfonate (0.4 ﬁaﬁTua, 0.2 N5u) Nazarglu CH,CN 50 Hanans
o A (o d o v 2 yyqva Ay o Yy v Y =
mmssandiiuna 24 $Tus udna I heunguvgives i linsewddraznoudieosd
Tauaz CH,CL sazated laninmsnsesti liszmedainazatveendioifaannuau 1

[V < 3 g} )
azaeale CH,CL udanadie 1 M HCl 1NU%W CH,CL, 9a1i1a28 anhydrous Na,SO, 52118d11
9 an [ o Y a Y] d a Q(Qj an Y] 4 =~ 9
AzeAeITAAANUAY M IHHIaAUNUTgNTAIeITAaNU Iasu Insns W 15 2 % CH,0H Tu
I Y Aa o sy Y 2 <= A A
CH,CL, 1ludwe waanun IMiiuveauiUedvry 'H NMR (400 MHz, CDCL) (0.16 #ad lua, 0.17
g)para isomer o) 4.159, 4.049, 3.990, 3.923, 3.864 ( t, OCH,CH,O-crown, 20H), 3.728

ArOCH,CH,OAr, 8H), 3.753 (broad, ArCH,Ar, 8H), 6.443, 6.972 (t, ArH-calix, 4H), 6.780, 6.912 (d,
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ArH-stilbene, 8H), 6.831 (s, CH=CH, 2H), 7.161, 7.311 (d, ArH-calix, 8H) mp.=256 °c C,H,0,C=

75.53 % H=06.51% found 74.66 % H=6.92 %

iaeRnnINUedlosoulat

4 picric acid (8.73 4ad lwa, 2.0 N3u) aza1elueniuea (20 Nadans) luviagilsuiy 50
faddns wazaumsazawiigugines 1MF metal carbonaternniiume udrazateluiom
ueae AN IENTosf metal carbonate liaunsaazaeduualuenueala miniurese
3028 metal carbonate adlumIsazan picric acid Ao TAILSeuVBINAINDITIMBIO D

Y a o J 3 2 A .
muaa%ﬂﬂwaﬁﬂmwﬂuwaﬂﬂlmmaa picrate

= a a v
2.2 MFFANHN ﬂ]ﬁ!ﬂﬂﬁ]ﬁﬂi%ﬂf’)ﬂ!‘ﬂx’i“ﬁi’)u

a IS4 (%
msmﬂmsﬂszneuwweunn"laeuiam

S @?

O O
[ j M Picrate Picrate
0 OH O CDCh
(HO T |
(), ()4
3 not observed

RNV S V]

00 (00 Pic-
g ;} CDCl, . ;B

\D
T O
O

Observed
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Mnsnaasdluriasn NMR tube lagazateans 3 (3.0 lulaslua, 2.74 Haansu) wso 4
A A Aa o 9 A Aaa a Y a A 3
%30 7 3.0 TulnsTua, 2.75 1aansu) A28 chloroform-d (0.70 Naaan3) My wia AaAsn il
< a a o {
woaudunnnuwe (300 lulaslua) adlllumsazare Twilmnvesmandunar 1 $2luen
Ay Aa A A & Y A . . I..a
AUNNUYDY  MINATaoIvesdIsaza1e¥UUTUeS  picrate anion udAIUNAFITUTTNOU

Q G

a J Y 1 o o a [ o a
L%Q%}@uigﬁ?TQﬁWﬁﬂ?@ﬂNﬂU WNa NamIn Lclfﬂﬁl‘ﬂﬂﬁillﬂlf’)ﬁﬁ?iﬂﬁgﬂ@ﬂl%ﬂ‘%ﬂuiﬂﬂ NMR an

Tasalnd

a a vy U d' S|
m‘;mﬂem'ﬂszneuwwauﬂuimaqamﬂunma

Y 5%
()

O
Neutral guest [ j
CDCHh (I) H Cl)

JLCA R Tue
Guest
( /l\ ) 4 ( /l\ ) 4
3

o = A A o A
MmMsan¥ luriaon NMR tube lagazateals 3 (3.0 lulnslua, 2.74 Haansy) vise 4 1u
A aa ) a A d { I~ 4
chloroform-d (0.70 Hadaas).Any1 'H-NMR aulnasy @y luanandunarnliiunad 1
a %] (] 3 A
equivalent (0.30 M, 10.00 lulasaas) asluensazarsvesansdiesnalasldiduiaoviig
a A dy [l [ = Y] a Y =X 9 = a
luTnsans iieaninmneassil lansodunad wiia fisasn 18 Jadesdnuimsinaans
UszneuFadounnalnasuved 'H-NMR Iudamsiasunadvednn chemical shift 130 liuay

namslasunlasedils

MIHIMAIiaNgaveINIPamsBetounieds NMR Tnmsiu
(0] o O O
[ j Neutral guest - [ j
CDCly

"y o ™S

HQ

(/[\)4 ()\)4
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Mmmsnaasdluriasa NMR lagazateans 3 3.0 lwlaslua, 274 #adnsy) @2
A aa I Y Y 19 d 1w A 9
chloroform-d (0.70 iadans) 19 ldanuuduvesasazars leadmniny 4.286 mM a1sazaied Ia
o o I £y o % I g
i Inmastuansazananaaniunais 85.71 mM) ¥eldwmsen 13 Tasmsazananaanilunais
A aa 1 a a 4 :/'
85.71 lulasTua)lu cpcl, (1.0 Haaaas) Tuviaddgnenta Wuasazaevounddnivay 7
a 4 o a A a I a
lulnsans asluansazanevesleadaunsenidsunasvesasazaamnaanduiuy 70 Tulasaas
o A a o I a o a 9
wimsmulSinesvesensazaonaadu 10 lulasaas aunsznalsuasgaiievesaisazate
(RS a o o A (a R a
waailu 100 lulnsaas g lasmanulSnasvesasazananaaidu 25 waz 50 lulasaas
a o Aa Y I a A a a ] qszl 3 o o
wuaunsznlsinassouganedu 350 lulasans mamulSineslumsauuaazasaiusuiu
1 v ' 9
oz laganunlasuntlasues A sunszisdegadugavesmslnmsa as297a NMR anlnasy
qﬂzl { a d § a a o
YDIVDIHTUND 9] ATINAIMIANEITazaIeveUNdA masimsnaa1sliznousidouduiulag
y 4 o
19 Tsunsy EQNMR TuTdsunsuiidesmsanududuvesvedlaaauazanuvuduveaundd 1y
1 { 1 L 1
uaazdeyan Iannsnaaes 53u 11891 chemical shift voaTadalu 'H NMR 531319ms lnnsa
o [ o 9 (B q' Y 1 d' a
dmsunisaudnlusevusavesldsunsuazdeslaansuduvesarnaimsinaaisdsynou
Aa Y 1 PN § o 1 1
wageunilumninanmaaadldiullsunsy duldeveans i ldninms lnmssusgrinem
a o~ 1 o J { o
Ysnesvounadn e lums Inmsanazan chemical shift vodlaad l/saon an'ldainmsfiuis
dy Y d' a a g 9 [ J a
nnldsunsutiagldmniimsinaasdseneudagounssunumanuianaln

e o

U 2'1 : H a d
mIanalanziminansui lndmazawdunss
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Y 9
%

s @ o A o & . @ o a
nlesisuamsanalarzinsnannsuigsunas lsesuansarilasnavaisazaleusa
4 A 4 a 3’ a A aa
UNUA 7 Y30 8 5 mM lunae lsWesy uay arsazare lavizwasn 5 mM 1uii 150105 1 Yaaaas
[ @ A aa A )\ a 1 1 [l I o [ I~
e nu Tuvaavina 3 Jaaaes nuchilaaiin vagldunsauniman Mnsauediaguusuiuna
o (% oaj ° Aan = d‘ 3 031 4 1 1 4
24 2 Tug s ldisuais 10 Wi enenduitazaae Isvlesuosnaniuedeany el
Y Y v
a o o a [ a a o a I~ Aa aa o [
Miladuii 35 luTasaasasluviaiadsuas wnihaulddsuasdlu s adaas i ldwaims
A 9 d’ . d‘ d‘ [ - o
ganaunad (A)laglHnTed UV-Vis spectroscopy NAMNEMIAAUMINY 354 W TUmwas 1Ims
aAa 4

naaesiunae Isvesui lulidunudiomaia,)  Teonesidumsanalaveiaind i laely

aumaiilu 100 (A, A)A,

2.3 msans T Tl

N13%1 Photostationary State

Mmmsnaaeslurasa NMR Tasazaieas 3 vi5e 4 (3.0 luTaslua) 1u chloroform-d (0.70

Y
1aaaa5). 1171539 NMR a1 nasuueaa15aza1oa1eg1d 91N uia1saza1ea10g191i 1 1Reu0e
gﬁjﬂﬂi%ﬁa’ﬂﬂ Hanovia 450 W medium pressure mercury lamp NIZoZUI 30 IBUANATIEHIN
naeANUAIIAI9ee  MmIia  NMR  anlaasuvesmsazatsluszeznainuanaaiie
. o ! a J dy a a A dy Aq Y

photostationary state 9A3 16 IUVDITAUAL NTINAVDIATHW Tagmsounnns o Inun 1dnalu

[ a 4
Fuanuvesdaasnsud o laswos

MsmennaIumsdutazassvesmslsyneuBaderiomanas
mminaasdluvasa NMR @13 3 3.0 lulaslua, 2.74 deansy) hwnazarelu
a aa 4

chloroform-d (0.70 Hadans) Tuanaveunda CH,CN or CH,NO, (3.0 lulasTua lu cpcl, 35

Aa a d o @ o o
Tulnsans) wudnlumsazanelaad HimsTa NMR ailnasuaisazaieneay a1sazalonaun
Moy lagldvaon Hanovia 450 W medium pressure mercury 113282119 30 14 UAINATIZHIN
NavANUAITAI9E1 11M3Ia NMR ailndsuuesasazaisludniug photostationary state 99131
1 1 A [ o a a dy ~ =) [ A
dauszningadunsudn lasmsouiinsnmnuildinvesdyanavesdauaz nsiud lo Ty

J 1 o J L
SN J3] ﬂ1§ﬂﬁﬂﬂﬁﬁ]8ﬂl@\1lﬂﬁ@]1h!ﬁQaﬁ11ﬂ8@,iﬂﬂﬂ1 chemical shift maqgﬂﬁﬁiua1iaza1ﬂwau

W 1nlelas1aie 151554 p-stilbene calixarene crown-5 (815 7) MelAUIsENMAVLIDON TN
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