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Synthesis and Gelation Behavior of Organic Azobenzene

Gelators with Melamine Moieties
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Abstract: Two azobenzene gelators (M-AZO-1 and M-AZO-2) with melamine moieties were designed
and synthesized. The two gelators can gel many kinds of organic solvents with a low concentration. The
SEM images of the xerogels showed fibers with larger diameter formed in polar organic solvents such as
ethyl acetate, and fibers with smaller diameters formed in apolar organic solvents such as toluene and
methyl cyclohexane. The effect of UV irradiation on gelation behavior was further investigated. After the
irradiation of 365nm light, M-AZO-1 and M-AZO-2 could still gel the same solvents and the morphologies
of aggregations remained unchanged obviously.
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1.1 XF51EH

1-F I = (HOBT) W TR T 2w, 46
JE 99,0205 1-(3- W & L T 3E)-3-2 FE ik — W Jiie 46
fig £k (EDC « HCD Wy F I T A wl 4l 5 98. 5% , H
by X751 4n I b 15 BA 349 A T B 0 B 4

4,4 - FRIEAH IR (2) LIl A B R O JERORHE
50 “CTF 5 & A Ak Bl A0 AR S AR BT 2,4
(HHEZESD-6- (-0 & 551, 3, 5- =GR
SRARE T TRAE NON-Z R N5 2 i (DIPEA) £7
EFET KA AT 2.4 (AHEER)-6-4-1, 3,
5-=WE ARG Sk 1,6-C T AE TG /K THF [l iz
NAFEIN 2, - (A B H-6-(1-F ok & & H)-1,
3, - =R MA BUNE R A 3.

Fl Varian INOVA-400 BIA% @ LR (TMS P
b, £ ED W E H NMR 3%, 57 & 05 8 3% 70 H
Nicolet-460 %I{# 37 7% 6 21 4h 6 3% AL (KBr & A,
R ED I E LA 6E s TR 43 A ] Vario EL TIT #5g

Z BTG A s F Shimadzu UV-2550 48 4h-1] Ui, S
TEACrpr [ 5D P 25 A0 FT WL O 5 5 AT Hitachi
S-4800 3 & S 1 H 1 7 0 fUBE CH A WS TR A0 45
145 1 SWG-X4 5 S0 s I 22 A% C b v i %5 A 4 A
FEL 2 =D 72 Ak B 0 I 050 L UV-400 2850 T (It 25
AhuE R PO P 365 nm, R 2 mW /em®, W
TIOAE R B2 A R AL G s S 4 1) D6 T
1.2 BREFHEK

M-AZO-1 B4 1 : %% 0. 27 g(1. 0 mmoD) L&
¥ 2,1.35 g(2. 4 mmoD L& 3 1 0. 028 g(0. 2
mmol) HOBT ¥ T 60 mL PUE kg, #7/A 5 min,
RIGV H 4 F A 0.57 g(3. 0 mmol) EDC -
HCL A 2 40 CHidE SOz B 24 h J5F]A 300
mL KA, o uE. JEUF A B R EE A AN S R AR AT
B BER R Vesmn / Vg = 20 KRG 80O 15 3]
s AR 0. 86 g, =K 63. 0%, K sl 158~
159 “C."HNMR(CDCI;)§(107°) ;0. 858 ~0. 893 (t,
J=6.8Hz,12H),1. 250 ~ 1. 430 (m,72H), 1. 430
(s,8H),1.511~1.544(t,J=6.6 Hz,12H),1. 638
~1.672(t,]J=6.8 Hz,4H),3. 331(s,12H), 3. 458
~3.492(t,J=6.8 Hz,4H)4. 809 (s,6H), 6. 287
(s,2H),7.902~7.924(d, J =8. 8 Hz,4H),7. 956
~7.978(d, J=8.8 Hz,4H). IR(KBr.cm ').
2 921.55(CH,),2 851. 28(v—CH, —),1632. 85(y
C=0),1525.16(y N—H),810.57(5 N—H). A-
nal. caled for Cy Hy40 Nis O, : C 70. 64, H 10. 54,
N, 14.64; found C 70. 46, H 10. 46, N, 14. 81.

M-AZO-2 B& 8 : % 0. 27 g(1. 0 mmoD) k&
Y 2,1.21g(2. 4 mmoDfL-A ) 4 Fl 0. 028 g(0. 2
mmol) HOBT ¥ T 60 mL PUE R, #7 5 min,
RISV B ZE WM A 0.57 g(3.0 mmol) EDC « HCI,
HoAl 5256 55 i /] M-AZO-1. 158 3 46 [E 4K 1. 03 g,
PR 83 % Ml 153~154 °C. 'HNMR(CDCI,)
5C10 °):0. 858 ~0. 885 (t,J =5.4 Hz, 12H).
1.229~1.281(m,72H), 1. 529 (s,8H), 3. 331 (s,
8H),3.489 ~ 3. 633 (m, 8H), 4. 930 ~ 5. 306 (m,
6H),7.890(s,8H),8.331(s,2H). IR(KBr,cm ') ;
2 921.80(vCH,),2 851. 45(v—CH, —) .1 636. 04 (v
C=0),1519.19(o N—H),812.02(5 N—H). A-
nal. caled for Gy, H, iy Nis O, : C 69. 45, H 10. 23,
N, 15.80; found C 69. 32, H 10. 16, N, 15.97.
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PRV 208 v BIKE 25 A A PILEE e 0 148 481 5% 01 LU
T TR 7 18 i A, B I 45 R R A I Bl B0 4 ) T
7 P YL AR 2 I A e UL . A TC RR AR U B T
T W BEEL AV BE ol 5 mmol/ L.

T I i B T B /N HRAR A S Y B i
TrE R b B IR TG WS A A T IR B A v
EJI0E T B (v B2 AR [F]. 58 S W SO 135 P Rk e 19 A
il F J7 5 o I T 58 A0 KT O R 04 1 R T 56 A W i
BT 8 S R | BN A R N [ R | P A S = 25
WINAE A9 b R IS B IR T s A
HMNET S RS B T 58 i 45 A W W 15 D) A R ik BT
IR 5 48 5 BB T 365 nm 2R AMT TG 30
min , 4% B8 AT T T 3R T 3 A

I 5 RS % (CGO) g 5E M 1 mmol/ L il ¥
FEFF UG LA 1 mmol/L/ YR 34 & i A B i 5
SRIG AR R IR A 2 =0 BB T e I 1Y) I /)N
T 10 TR A B85 o BV Sy 2 o 85 R %) N P o e B
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2.1 BREEFHIEITSERK

M-AZO-1 #l M-AZO-2 By & M s s 1
7. R EDC « HCl fil HOBT R BB AL 4,4 -
TRIEBRAESNGE 2, 4- = (H HEH)-6-(1-F 5k
O -1, 3, 5- =B 2,4-— (IR ) -6-(1-
B FI)-1, 3, 5-=wE7E THF WP B
Jof A5 2] 5 1 R0 &5 0 1 IS B M-AZO-1 F M-
AZO-2. 3% TN SR AN B P-4/ 77 R A .
2.2 BETH

PR HL 15 Ffd WL Y A3 AL 7 590 ok Ik A B Y 2
ANEEWE T M-AZO-1 fl M-AZO-2 (1) 358 i 1 S
ZEHLINZE 1 fiR. M-AZO-1 Fil M-AZO-2 78 7 5
IS 7 I U TR SR RS 0 68 LYY W] e 10 Fis 55 B B
RLBRE G . TV R ) 8 e 28 8 B A7 T LARESE JL A A

O;NOCOOH —_— HWCO—N=NOCOOH
2

B ARG IR 5 A B R 2. FF AR o 35 8T N I i IS
A H AT PR Y R 5E I , i AR T E A 2 UK, R B
T2 I8 1) 45 JE 2 A mT 3 11

b M-AZO-1 Fl M-AZO-2 1 I 50k e ke
(CGC) Filfs A8 B it B (T W] & B A T JE 8 B G
f) 10 g FH L BR T 2B M-AZO-1 1 CGC 270
T M-AZO-2; 46 A1 [F) #E B P ok B 45 1 F M-
AZO-1 1 T3 & T M-AZO-2. 3X 7] fig — J7 1 ks 5
B B BB Bl T 3G B e TR 7 i 7 s K
YRR s 53— 7 T o 5 4% 19 22 4 ) 385 i ] g o T R
R ) PR 1) 20 25 T K
2.3 BEMBEMEALEN

i M-AZO-2 {)F % e i) SEM B (& 2) m] AT Y
M-AZO-2 7E1E & 4% (B 2()) JFR 2 ke (B 2(b)) | 3
O (B 20 FIFH A (2 (D) 2 M 7 R HH R il R
(1375 DI BEIE B FRE £ 4 AR 210N s A — S P Be (8] 2
(e FZ R Tl (B 2CD) SRR 1 790 o R AN 38 1 26
T2 S RIS £F 4 EAR K. RSB IR FIE AT 4 1) 9K 3
71 FEEBR B SBE N B TR 13 0 s el T AR
AN [E] T ET 2 F O 3 45 5

& 3k M-AZO-1 fl M-AZO-2 7£ [8) Ff 75 7]
()T BE e SEM B | 76 LR OB - M-AZO-1 JE AR
() 21 2 25 i 2 58 1 = 4E I 2% 45 7 (18 3 (a)) , M-
AZO-2 T £F A5 fL, AR AT 38 500 nm, A .58
FEHES (] 3(b)) s [ FE, 72 S g M-AZO-1 B B
[ £F 4 LA K TG e b 28 45 76 — 2 (&) 3(0)) s M-
AZO-2 ¢ B LB TE AN 19 £F 4 L X e 4 4 i — 2
He BT R A2 2 500~600 nm FIHLEF4E (& 3(d) s
TER I H . M-AZO-1 F1 M-AZO-2 it 38 45 1A 30000 45
At 3% B W Sk A AN )L 3 ol AU T B 4 4 1Y) 22 S
ATRERH T M-AZO-1 {5 T 45/ R E K,
T 16 A 1 R /I o BRI T 50 ) 68 e 21 44 4% /)N
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) CqzHzs—HN M-AZO-1 HN—C2H;s
Cy2H2s—HN HN—Cy2Hzs
—N o o <
4 / O\ _H ol I H A
— N N—(H,C),—N—C N==N C——-N—(CH;);—N‘<\ N
>=N \ ‘/<
CygHs—HN M-AZO-2 HN—Cy;Hzs

B 1 M-AZO-1f= M-AZO-2 854 R % 4
Fig.1 Synthesis of compound M-AZO-1 and M-AZO-2
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Tab.1 Gelation properties of M-AZO-1 and M-AZO-2

M-AZO-1 M-AZO-2
peagill . . o
IR CGC/(mmol/L) T./C PN CGC/(mmol/L) T./C
Dichloromethane Go 8 42(20 mmol/L) Go 17 39(20 mmol/L)
Chloroform S — S — —
Acetone Go 3 61 Go 5 48
Ethyl acetate Go 3 64 Go 7 66(20 mmol/L)
Butyl acetate Go 3 64 Go 14 58(20 mmol/L)
Cyclohexane Gt 5 59 Gt 16 52(20 mmol/L)
Methyl cyclohexane Gt 1 60 Gt 14 44(20 mmol/L)
Hexane Gt 1 65 Gt 5 32
THF S — — S — —
Methanol 1 — 1 — —
Ethanol Go 11 70(20 mmol/L) Go 7 26(20 mmol/L)
Toluene Gt 1 59 Gt 5 57
Xylene Gt 63 Gt 3 57
DMF S — S — —
Dioxane 1 — 1 — —

S 1A s Go: A BWIEENE ;s Gt BEWIBEIE s CGC I BRI R 3 5 Tc - i 5 I I L
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H T Fe

10 Oum
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Fig. 2 SEM images of sediments formed by M-AZO-2 in hexane(a), cyclohexane(b), methyl cyclohexane (¢) ,toluene(d),

dichloromethane(e) and butyl acetate(f)
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Fig. 3 SEM images of sediments formed by M-AZO-1 in vavious solvents

2.4 HMWRZITA

W BERE R T I PGE i T AR RS S T
K4 365 nm B SMT T OB 30 min, M-AZO-1 F1
M-AZO-2 TEREERE Y 10 Fhw UL 5] o 47 BE &E 1
&E IR 1 €8, 5 TC O RO T 80 B IR TE 22 51, an (8] 4
FEs. N M-AZO-1 il M-AZO-2 B =5 T b 18 W TE
365 nm 1) UV Sl BEG T Bl ] 22 16 1) 58 Sh—n] Bk
WOt s (B 5 AT LA L FE 332 nm 204 U4 i WLl
WA 5 A5 ' HEE I ) 384 K T 328 R AL T AE 425 nm gk
FIRY I WA e i 5 T R I [ 98 T 8 1 kL R B
P UV G IRR B A T i e =X 45 4 310 i =0 45

R FE 7L FFAEZS 2 min J5 38 B 8 25 . 7 332
nm A0 F SR 4 R MAC U 47 BE AR X R i T M-
AZO-1 Hl M-AZO-2 J7 1 H i I 1l S 2 4 R % ik
VHEUT » 735 50 Ry P B 7 A0 e 8 70 = S e
Hh 5 SO RS R R R B4 2 1) 7 B e 55 ) U BEEAE
T 2 A= Hh B QA8 # B 45 4 4 e A8 A R IRt —
T T s S BRSO3 1 S0 O A Ak T e 4
o 2 LUK U AR A oo HE 5 A R UBE I 2F
Yt I3 —J7 Thn . ] RE X S BE L P 5 (9 73 1 1A D
58 o 118 SRR R D BT S S A K Bl T AN i LA B B 5 i
A9 IE H.
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Fig. 4 Pictures of the sol-gel transition of M-AZO-1
and M-AZO-2 in toluene (5X10 *mol/L)

HE— 5 75 SR B B WO S5 48 R B, M-AZO-1
7E UV LI 30 min J& » 76 35 C e Al R SE AR A R i
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P HERIZEAR &L 6 Ca)) o 11 G RS T B B I 21 4k 7%
PR 4i/NE 6 (b)) s AR, UV B IS . MFAZO-1 75
PR PR RS B FEC 2T 4 1 SO # . i 2 T T A ) Bl
AR 6Ce)F 6(d)). Xz i T BRI N 1~ 19 70 [ )
SEEATE FH A 8 500 AR G 52 555 » DR T 5% A0 ' e i ) 5
JEET HE Y OIIE LA AR AR, T3 51 A M-AZO-2
M5 - M-AZO-1 SANE IR 09 GO S 2854 742 16
B x5 MEAZO-T 900 TR A K.
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Fig.5 Absorption spectrum of M-AZO-1(a) and M-AZO-2
(b) in chloroform solution under UV light irradiation (365 nm) at room temperature
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Fig. 6 The SEM images of sediments formed by M-AZO-1in butyl acetate(a,c) and acetone(c,d)
(No UV light irradiation:a and c; Under UV light irradiation:b and d ) (365 nm)
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