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Sudies on Synthesis of Two Novel Bow-like Moeculesand Their Fibrous Crydals

Zeng Erman ,Chen Danmei ,Dong Yanming~ ,Hu Xiaolan
(Department of Materiads Stience and Engineering ,Qollege of Materid s, Xiamen Univerdty ,Xiamen ,361005)

Abgract Two nove bowl-like cyclotriveranjiene (CTV) ,i.e. CTV-3 and CTV-5 termed acoording to the different
periphera groups with carbon number 3 and 5 repectively ,were syntheszed. CTV-3 was prepared by a the typica
trimerization via a multistep sequence from vanillin ,however it remains redricted to the preparation of the CTV-5 with larger
peripherd group and less nolecular symmetry via this convertiond method. In this pgper ,an dterndtive synthed s route with
firg dosng ring and then derivaization was dedgned to prepare CTV-5. The chemicd dructures o the products were
characterized by meansof *H NMR ,” C NMR ,mass gectrometry and element anayss. For the find products CTV-3 and
CTV-5 ,many fibrous crygds were observed under polarized optica microsoopy ,which crysdlized during the cooling from
nemetic phase ,and decorated the so-cdled liquid crygd grainy texture. By meansdf scanning dectron microsoope it can be
observed the fibrous crygds were actudly very long multi-layer lamellae ,which conds of snde layer lamdlae with the
thickness of about 100 to 200nm wicth of 2 to 1 m and irfinite length. The dnge layer lamellae were further conposed of
fibrilswhich diameter was about 100nm. It coud be deduced that these fibrils were the aggregates of bowlic nolecular
ool umns.
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(13.3g, 72%)/ (13.7g, :75 %) : Ga HuOs ( )/ %:C
68.23(68.02) ;H 7.35(7.27) ;"H NMR (CDQ; ,400MHz)  1.00(t,3H,J =7.2Hz,CHs) ,1.75 1.77(m,
3H ,CH,CH;) ,3.89(s,3H,CH;OAr) ,3.97 3.99(m,2H,CH,OAr) ,6.89(d,J =8.4Hz ,1H ,ArH) ,7.35 (d,J
=8.4 Hz ,1H ArH) ,7.39 (s,1H ArH) ,9.85 (s,1H,CHO) ;°C NMR (CDJ; ,100MHz) & 10.4 (CH:) ,23.4
(CH,CH:) ,56.0 (CH;OAr) ,73.2 (CH,OAr) ,110.2,110.8,126.0 (ArH) ,130.0 (ArCHO) ,149.4 (ArOCH) ,
154.6 (ArOCH,) ,190.8 (CHO) ;MS (ESI" ,m/z) 194.2 (M +Na" , 217.1) ; : Cu
HOs | ( )/ %:C 68.82(68.74) :H 6.40 (6.29) ;H;"H NMR (CDQ; ,400MHz) d 3.88 (s,3H,
CH:;OAr) 4.65 4.67 (m,2H,OCH,CH=) 5.28 5.34 (m,1H,=CH,) ,5.39 5.46 (m,1H,=CH,) ,6.03

6.12 (m,1H -CH=CH,) ,6.94 (d,J =8.4 Hz,1H ,ArH) ,7.53 (d,J =6.4 Hz ,1H ,ArH) ,7.65 (s,1H,
ArH) ,9.81(s,1H ArCHO) ;*C NMR (CDO; ,100MHz) ® 55.7 (CH:OAr) ,69.4 (CH,OAr) ,109.2,111.8
126.2 (ArH) ,118.3 (-CH = CH,) ,130.0 (ArCHO) ,132.2 (CH,CH = CH,) ,149.6 (ArOCH;) ,153.3

(ArOCH,) ,190.6 (CHO) ;MS (ESI" ,m/z) 192.2 (M +Na" , 215.2)

1.2.2 3 -4 () & -4 () (75mnol)
(250mL) (3.329,79. 3mol) ( 0. 759,

18. 8l 60ni) 4 h, , 750mL

5% ; :
, , , (14.0g, 194 %) ;
, , , , (13.8g, 195 %) :

CuHisOs ( )/ %:C 67.28(67.32) ;H 8.29(8.22) ;*H NMR (CDJ; ,400MHz) © 1.00

(t3H,J=7.2 Hz,CH;) ,1.74 1.78 (m,2H,CH,CHs) ,3.84 (s,3H,CH;OAr) ,3.97 3.99 (m,2H,J =
6. 8Hz ,CH,0Ar) 4.56 (s,2H,CH,OH) ,6.73 (d,J =8.0Hz,1H ,ArH) ,6.85 (d,J =8.0Hz ,1H ,ArH) ,6.91
(s,1H ArH) ;®C NMR (CDQ; ,100MHz) ® 10.4 (CHs) ,23.4 (CH,CHs) ,55.6 (CH;OAr) ,64.6 (s,2H,
CH,OH) ,73.2 (CH,OAr) ,110.2,112.7,118.4 (ArH) ,137.1 (ArCHOH) , 148.7 (ArOCH,) , 148.8
(ArOCH;) ;MS (ESI" ,m/z) 196.2 (M +Na" , 219.3) ; : Cu HuOs (

)/ %:C 68.52 (68.02) ;H 7.40(7.27) ;"HNMR (CDJ5 ,400MHz) :3.80 (s,3H,CH;OAr) 4.50 4.52 (m,
2H ,OCH,CH=) ,4.55 (s,2H,CH,OH) ,5.24 5.28 (m,1H,=CH,) ,5.38 5.45 (m,1H, =CH,) ,6.02
6.10 (m,1H,CH=CH,) 6.86 (d,J =8.4Hz ,1H ArH) ,7.39 (d,J =6.4Hz ,1H ,ArH) ,7.43 (s,1H ArH) ;°
CNMR (CDJ; ,100MHz) :55.8 (CH;OAr) ,64.8 (CH,OH) ,69.9 (CH,OAr) ,110.8,113.3  118.3 (ArH) ,
117.5 (-CH = CH,) ,133.3 (CH,CH = CH,) ,134.2 (ArCH,OH) ,147.3 (ArOCH,) ,149. 4 (ArOCH;) ; MS

(ESI" ,m/z) 194.2 (M +Na" , 217.3)
1.2.3 (%) 2,712 -3.8,13 (2 / )-10 15  -5H [a,d,g]
(CTv-3 ) 500nL , 100mL , 30mnol ,
50nL 65 % , 24 h ( ) 100
, 10 % , ,
, CTv-3 ,
/ CTV-3(2. 41g, :45 %) G HeOs ( )/ %:C

74.06(74.13) ;H 7.84(7.91) ;"H NMR (CDQ; ,400MHz) & 1.03 (t,9H,J =7.2Hz ,CH;) ,1.82 1.86 (m,
6H ,CH,CH;) ,3.55 (d,3H,J = 14. OHz ,ArH.CH.Ar) ,3.85 (s,9H,CH:;OAr) ,3.99 4.01 (m,6H,CH,OAr) ,
4.77 (d ,3H,J =14. OHz ,ArH,CH.Ar) ,6.85 (s,3H ,ArCH) ,6.87 (s,3H ,ArCH) ;*C NMR (CDQ; ,100MHz) :
8 10.5 (CH;) ,22.5 (CHsCH,) ,36.5 (ArCH,Ar) ,56.2 (CH;OAr) ,70.8 (CH,OAr) ,113.8,115.1 (ArH) ,
132.0 (ArCH,) ,147.2,148.2 (ArOC) ;MS (ESI* ,m/z) 534.7 (M +Na" , 557.5) :2.54g,

44 %:; Ce His Os ( )/ %:C 75.22(74.98) ;H,6.98(6.86) ;'H NMR (CDJ; ,
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400MHz) ® 3.52 (d,J =13.6Hz ,3H ,ArH,CH.Ar) ,3.86 (s,9H,CH;OAr) ,4.60 4.62 (m,6H ,ArOCH,CH
=) 4.74 (d,J =13.6Hz ,3H ,ArH,CH.Ar) ,5.26 5.30 (m,3H -CH=CH,) ,5.38 5.42 (m,3H,=CH,) ,
6.04 6.13 (m,3H,CH,CH=) ,6.82 (s,3H ,ArH) ,6.88 (s,3H ,ArH) ;”C NMR (CDQ; ,100MHz) d 36.5
(ArCH,Ar) ,56.1 (CH;OAr) ,70.2 (CH,OAr) ,113.6,115.6 (ArH) ,117.5 (-CH = CH) ,131.8,132.3

(ArCH,) ,133.7 (CH,CH=CH,) ,146. 7 ,148.2 (ArOC) ;MS (ESI* ,m/z) 528.6 (M +Na" , 551. 5)
1.2.4 (%) 2,712 -3,8,13 -10,15  -5H [a,d,g] () (59,
9. 5mnol) 25m. 1.4 , 45m_ 1g ( 10 %)
il 65 % , 55 60 20 h , ,
50m_ 100m_ , , : :
- (2.3g, 160 %) G HaOs (

)/ %:C 70.72 (70.57) ; H 6.08 (5.92) ;"H NMR (DMSO-ds , 400MHz) 3 3.35 (d,J = 13.6Hz,3H,
ArH,CH.Ar) ,3.72 (s,9H,CH;OAr) ,4.57 (d,J =13.6Hz ,3H ,ArH,CH.Ar) ,5.58 (s,3H,0H) ,6.83 (s,3H,
ArH) 6.85 (s,3H ArH) ;°CNMR (DMSO-ds ,100MHz) & 35.5 (ArCHAr) ,56.4 (CH,OAr) ,114.4  117.1

(ArH) ,131.0 133.0 (ArCH,) ,145.2  146.4(ArOC) :MS (ESI* ,m/z) 408.4 (M +Na' , 431. 3)
1.25 (%) 2,7,1> -3,8,13 -10,15  -5H [a,d,g] (CTv-5)
(1. 24g ,3mnol) 25m_ , (2. 8g,20mnl) (2. 6L ,30mmol) ,
48 h | , 20mL , ;
\ : : (V( ) V( ) =9 1) :
CTV-5 (0.67g, :36 %) Go Hes O ( )/ %:C 75.72(75.69) ;H

8.90(8.79) ;"H NMR (CDO; ,400MHz) & 0.95 (t,J =7.2Hz 9H ,CH;) ,1.38 1.47 (m,12H,(CH,), CHs) ,
1.82 1.86 (m,6H,CH,CH,OAr,) ,3.56 (d,J =13.6Hz ,3H ,ArH,CH.Ar) ,3.86 (s,9H,CH;OAr) ,4.00

4.02 (m,6H,CH,OAr) ,4.78 (d,J = 13.6Hz ,3H ,ArH.CH.Ar) ,6.86 (s,3H,ArH) ,6.88 (s,3H,ArH) ;“C
NMR (CDd; ,100MHz) © 14.1 (CH;) ,22.5 (CHCH,) ,28.2 (CH;CH,CH,) ,28.9 (CH,CH,0Ar) ,36.5
(ArCH,Ar) 56.2 (CH;OAr) ,69.2 (CH,OAr) ,113.7 114.9 (ArH) ,131.9 (ArCH) ,147.2 148.1

(ArOC) ;MS (ESI* ,m/z) 618.8 (M +Na" , 641. 8)
2
2.1
DSC CIV-3 CIV-5 145 215 80 100
(PFOM-FP) , “ ” ,
( 1) 1 1

Fig.1 The POM photographs o grainy texture
(a) CTv-3;150 (b)CTV-5;85 60 x
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Fig.2 The POM photographs of the fibrous crygals gacking on grainy texture
(a) CTV-3; (b) CTV-5; , 60 x
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Fig-3 The SEM photographs o the fibrous crysals o CT\-5
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Fig.5 [Illugration o fibrous crygals sif-assembled by bow-like madecules
C1v , CTTV (cyclotetraveratrylene) (cdix [ n]arene)
, cv
o , CTV ,
cv , (04)) )
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