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Abdract Two series of ferrocene cormpounds with gructure of Fc —CgHy —N =—= CH —CGgH, —OC Hap+1
(series ) and Fc —GsHy —N —CH —CGsHy —0,C —CsH, —OC\Hp 41 (series ) ( Fo: ferrocenyl ; n=2,
4,6,8,10, 12, 14, 16 ) were prepared. Their meogenic behaviors were sudied with DSC and polarized
optica microsoopy. The results show that series | compounds do not possess liquid crydalline properties, while
sries  oompounds have narrow liquid cryda temperature range. These results prove that the length of the
rigd core in the molecule has an important efect on the mesogenic properties.
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Brucker ACE300 spectrometer
Varian INOVA-400 ectrometer , CDA3
Nicolet Magner IR 500 Spectrometer , Series I,

KBr . WRS IA , Carlo Erba 1106.
Perkin-r Bmer 7 Series (N, , 10
/min) . Orthlux- 11 Polbk ,
1.2
1 [14] , 2
[15] , 3 [13]
1.2.1 | (4 10)
0.28 g (1 mmol) 1 1ol &
25 mL , 5 h.
(90 120 ) , , 70 %
80 %.

4 'H NMR (CDQ3, 400 MHz) & : 4. 02
(s, 5H, GsHs) , 4.31 (s, 2H, GsHy) , 4.63 (s, 2H,
GsHy) ,8.44 (s, 1H, CH=N) , 6.95 (d, J=8.6
Hz, 2H, OGsH;) , 7. 83 (d, J=8.6 Hz, 2H,
OCsH,) , 7.16 (d, J =8.4 Hz, 2H, FcGsHy) , 7.45
(d,3=8.4Hz, 2H, FcGsHy) , 4.02 (t, J=6.8 Hz,
2H,OCH,) ,1.71 1.82 (m, 2H, OCCH,) , 1.34
1.45 (m, 2H, CH,) , 1.15 (t, J = 7.2 Hz, 3H,
CHa) ; IR (KBr) v : 3106, 3083, 2921, 2868, 2852,

series I =2 4 6 8 1012 14 16
compound

11 12 13 14 15 16 17 18

1624, 1608, 1573, 1520, 1106, 1002, 820 cm '.
And. cacdfor GyH,yONFe: C 74.14, H 6. 18; found
C74.01, H6.12.

5 'H NMR (CDQ3, 400 MHz) & : 4.03
(s, 5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.63 (s, 2H,
GsHy) ,8.43 (s, 1H, CH=N) , 6.96 (d, J=8.6
Hz, 2H, OGsHz) , 7. 84 (d, J=8.6 Hz, 2H,
OCsHy) , 7.17 (d, J =8.4 Hz, 2H, FcGsHy) , 7.49
(d,J=8.4 Hz, 2H, FcGsHp) , 4.04 (t, J=6.8 Hz,
2H,OCHy) ,1.79 1.89 (m, 2H, OCCH,) , 1.31
1.55 (m, 6H, CsHg) , 0.93 (t, J =7.2 Hz, 3H,
CHs) ; IR (KBr) v : 3102, 3087, 2929, 2857 , 2849,
1623, 1611, 1573, 1522, 1106, 999, 822 cm .
And . cdcd for CyHsONFe: C 74.84, H 6. 67; found
C74.73, H6.60.

6 'H NMR (CDQ;, 400 MHz) & : 4.03
(s,5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.62 (s, 2H,
GsHp) ,8.42 (s, 1H, CH=N) , 6.95 (d, J=8.6
Hz, 2H, OGsH,) , 7. 85 (d, J=8.4 Hz, 2H,
OCsHy) , 7.13 (d, J =8.4 Hz, 2H, FeGsHy) , 7. 47
(d, J=8.6 Hz, 2H, FcGsHy) , 3.98 (t, J=6.8 Hz,
2H,0OCH,) 1.74 1.83 (m, 2H, OCCH,) , 1.27
1.52 (m, 10H, GsHyp) , 1.02 (t, J=7.2 Hz, 3H,
CHs) ; IR (KBr) v : 3104, 3084, 2924, 2868, 2854,
1622, 1606, 1570, 1520, 1511, 1106, 1002, 821
cm . Andl. calcd for CaHssONFe: C75.46, H7.10;
found C75.41, H7.09.

7 'H NMR (CDQd3, 300 MHz) & : 4.03
(s, 5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.63 (s, 2H,
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GsHp) , 8.43 (s, 1H, CH=N) , 6.95 (d, J=8.6
Hz, 2H, OGsHz) , 7. 82 (d, J=8.6 Hz, 2H,
OCsHy) , 7.14 (d, J =8.4 Hz, 2H, FcGsHy) , 7. 48
(d,J=8.4Hz, 2H, FcGsHy) , 3.95 (t, J=6.5 Hz,
2H,OCHy) ,1.77 1.88 (m, 2H, OCCH,) , 1.26
1.55 (m, 14H, GHw) , 0.91 (t, 3 =7.2 Hz, 3H,
CHa) ; IR (KBr) v : 3113, 2921, 2868, 2850, 1624 ,
1612, 1577, 1511, 1105, 1001, 818 cm '. And.
cacd for CxHpONFe: C 76. 01, H 7. 49; found C
75.80, H 7.51.

8 'H NMR (CDQ3, 400 MHz) & : 4.04
(s, 5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.63 (s, 2H,
GHp) ,8.43 (s, 1H,CH N),6.9 (d, J=8.6
Hz, 2H, OGsH:) , 7. 84 (d, J=8.6 Hz, 2H,
OCsHp) , 7.15 (d, J =8.4 Hz, 2H, FcGsHy) , 7. 48
(d,J=8.4Hz, 2H, FcGsHy) , 4.03 (t, J=6.8 Hz,
2H,OCH,) ,1.74 1.85 (m, 2H, OCCH,) , 1.26
1.52 (m, 18H, GoHhg) , 0.89 (t, J =7.2 Hz, 3H,
CHs) ; IR (KBr) v : 3109, 3083, 2919, 2858, 1622,
1612, 1573, 1520, 1513, 1104, 1001, 818 cm’'.
And. cacdfor CsHiONFe: C 76.50, H 7.83; found
C76.39, H7.80.

9 'H NMR (CDQ3, 400 MHz) & : 4.03
(s, 5H, GsHs) , 4.31 (s, 2H, GsHy) , 4.64 (s, 2H,
GsHp) ,8.43 (s, 1H, CH=N) , 6.95 (d, J=8.6
Hz, 2H, OGsHz) , 7. 83 (d, J=8.6 Hz, 2H,
OCsHyp) , 7.14 (d, J =8.4 Hz, 2H, FcGsHy) , 7. 47
(d, J=8.4Hz, 2H, FcGsHy) , 3.99 (t, J=6.8 Hz,
2H,OCH,) ,1.76 1.86 (m, 2H, OCCH,) , 1.26
1.49 (m, 22H, CuHy) ,0.88 (t, J =7.2 Hz, 3H,
CHs) ; IR (KBr) v : 3101, 3072, 2920, 2852, 1622,
1607, 1573, 1522, 1107, 1005, 819 cm '. And.
cacd for Cyy Hiy ONFe: C 76. 95, H 8. 14; found C
76.88, H 8.11.

10 *H NMR (CDQ3, 400 MHz) & : 4.02
(s, 5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.63 (s, 2H,
GsHp) ,8.42 (s, 1H, CH=N) , 6.95 (d, J=8.6
Hz, 2H, OGH,) , 7. 84 (d, J= 8.6 Hz, 2H,
OGCsHy) , 7.16 (d, J =8.4 Hz, 2H, FcGsHy) |, 7. 48
(d, J=8.4 Hz, 2H, FcGsHy) , 3.97 (t, J=6.8 Hz,
2H,OCH,) ,1.77 1.87 (m, 2H, OCCH,) , 1.26
1.49 (m, 26H, CisHs) , 0.89 (t, J =7.2 Hz, 3H,
CHs) ; IR (KBr) v : 3103, 3086, 2919, 2869, 2851,
1623, 1610, 1573, 1523, 1105, 1002, 818 cm >.

And . cacd for CyHsONFe: C 77.36, H 8. 43 found
C77.29, H8.41.
1.2.2 I (11 18)
0.28 g (1 mnol) 1  1mmol 3
. | ,
, 78% 82 %. :
11 *H NMR (CDd3, 400 MHz) & : 4. 04
(s,5H, GsHs) , 4.31 (s, 2H, GsHy) , 4.65 (s, 2H,
GsHp) ,8.52 (s, 1H, CH—N) , 7.32 (d, J=8.8
Hz,2H,N CGCsHp) ,7.97 (d, J=8.8 Hz, 2H, N
CCsH,) , 6.97 (d, J =8.6 Hz, 2H, O,CCsH) ,
8.14 (d, J=8.6 Hz, 2H, O,CCsH,) , 7.15 (d, J =
8.4 Hz, 2H, FcGsH,) , 7.50 (d, J =8.4 Hz, 2H,
FeGsHp) , 4.12 (q, J =6.8 Hz, 2H, OCH,) , 1. 45
(t,J=7.2Hz,3H, CHs) ; IR (KBr) V : 3094, 2920,
2857, 1724, 1621, 1602, 1580, 1521, 1259, 1106,
1010, 821 cm ', And. cdcd for CupHyONFe: C
72.59, H5.10; found C 72.53, H 5. 09.
12 'H NMR (CDd3, 400 MHz) & : 4.02
(s,5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.65 (s, 2H,
GsHp) ,8.53 (s, 1H, CH=N) , 7.33 (d, J=8.8
Hz, 2H, N=CCsH) , 7.98 (d, J=8.8 Hz, 2H, N
=CCsH,) , 6.95 (d, J =8.6 Hz, 2H, O,CCsHy) ,
8.14 (d, J=8.6 Hz, 2H, O,CCsH,) , 7.16 (d, J =
8.4 Hz, 2H, FcGsH,) , 7.50 (d, J =8.4 Hz, 2H,
FcCsHy) , 4.03 (t, J=6.8 Hz, 2H, OCH,) , 1.72
1.83 (m, 2H, OCCH,) , 1.35 1.46 (m, 2H, CHy) ,
1.16 (t, J=7.2 Hz, 3H, CHs) ; IR (KBr) v : 3095,
2918, 2854, 1732, 1625, 1604, 1581, 1521, 1282,
1102, 1007, 821 cm™ *. Andl. cacd for Gy HyOsNFe:
C73.25, H5.56; found C 73.10, H 5.56.
13 *H NMR (CDd3, 400 MHz) & :4.04
(s,5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.64 (s, 2H,
GsHp) , 8.53 (s, 1H, CH=N) , 7.31 (d, J=8.8
Hz, 2H, N=CCsH) , 7.98 (d, J=8.8 Hz, 2H, N
=CCsHy) , 6.95 (d, J =8.6 Hz, 2H, O,CCsHy) ,
8.15 (d, J=8.6 Hz, 2H, O,CCsHy) , 7.17 (d, J =
8.4 Hz, 2H, FcGsHy) , 7.49 (d, J =8.4 Hz, 2H,
FcCsHy) , 4.01 (t, J=6.8 Hz, 2H, OCH,) , 1.77
1.88 (m, 2H, OCCH,) ,1.32 1.56 (m, 6H, GsHe) ,
0.94 (t,J=7.2 Hz, 3H, CHy) ; IR (KBr) v : 3101,
2952 , 2872, 1732, 1626, 1606, 1581, 1521, 1269,
1106, 1003, 819 cm™ . Anal. cacd for CxHssOsNFe:
C73.85, H5.98; found C73.76, H 5. 96.
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14 *H NMR (CDd3, 400 MHz) & : 4.05
(s, 5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.64 (s, 2H,
GsHp) , 8.54 (s, 1H, CH=N) , 7.33 (d, J=8.8
Hz,2H, N=CGCsH,) , 8.00 (d, J=8.8 Hz, 2H, N
=CCsH,) , 6.94 (d, J =8.6 Hz, 2H, O,CCsHy) ,
8.13 (d, J=8.6 Hz, 2H, O,CCsHy) , 7.17 (d, J =
8.4 Hz, 2H, FcCsHy) , 7.50 (d, J =8.4 Hz, 2H,
FcGsHz) , 3.95 (t, J=6.8 Hz, 2H, OCH,) , 1. 74
1.85 (m, 2H, OCCH,) , 1.26 1.52 (m, 10H,
GsHho) , 0.89 (t, J=7.2 Hz, 3H, CHg) ; IR (KBr)
V @ 3083, 2949, 2868 , 1729, 1621 , 1602 ,1573 , 1510,
1264 , 1106, 1001, 818 cm™*. Ana. calcd for CsHar
OsNFe: C74.39, H6.36; found C74.36, H 6. 37.

15 'H NMR (CDQ3, 300 MHz) & : 4.04
(s, 5H, GsHs) , 4.31 (s, 2H, GsHy) , 4.65 (s, 2H,
GsHp) ,8.53 (s, 1H, CH N),7.31 (d, J=8.8
Hz,2H,N=CGCsH,) , 7.98 (d, J=8.8 Hz, 2H, N
=QCCsH,) , 6.96 (d, J =8.8 Hz, 2H, O,CCsHy) ,
8.15 (d, J=8.8 Hz, 2H, O,CCsHy) , 7.16 (d, J =
8.4 Hz, 2H, FcCsHy) , 7.51 (d, J =8.4 Hz, 2H,
FcGsHa) , 4.04 (t, J=6.5 Hz, 2H, OCH,) , 1. 74
1.86 (m, 2H, OCCH,) , 1.27 1.53 (m, 14H,
CrHuw) , 0.87 (t, J=6.3 Hz, 3H, CHs) ; IR (KBr)
v : 3100, 2922, 2857, 1731, 1621, 1605, 1578,
1511, 1268, 1108, 1004, 822 cm™*. And. cacd for
CaoHisOsNFe: C 74.88, H 6. 71; found C 75.12, H
6. 66.

16 'H NMR (CDd3, 400 MHz) d : 4.03
(s, 5H, GsHs) , 4.30 (s, 2H, GsHy) , 4.64 (s, 2H,
GsHp) , 8.52 (s, 1H, CH=N) , 7.31 (d, J=8.8
Hz,2H, N=CGsH,) , 7.97 (d, J=8.8 Hz, 2H, N
=QCCsH,) , 6.95 (d, J =8.6 Hz, 2H, O,CCsHy) ,
8.14 (d, J=8.6 Hz, 2H, O,CCsHy) , 7.15 (d, J =
8.4 Hz, 2H, FcCsHy) , 7.49 (d, J =8.4 Hz, 2H,
FeGsHa) , 3.95 (t, J=6.8 Hz, 2H, OCH,) , 1. 72
1.83 (m, 2H, OCCH,) , 1.24 1.49 (m, 18H,
Cothg) , 0.87 (t, J=7.2 Hz, 3H, CHy) ; IR (KBr)
vV : 3080, 2921, 2852, 1732, 1622, 1604, 1577,
1511, 1268, 1108, 1004, 822 cm™*. And. cdcd for
CiHy7OsNFe: C 75.34, H 7.02; found C 75.28, H
6.95.

17 *H NMR (CDd3, 400 MHz) & : 4. 04
(s, 5H, GsHs) , 4.31 (s, 2H, GsHy) , 4.65 (s, 2H,
GsH) , 8.53 (s, 1H, CH=N) , 7.32 (d, J=8.8

Hz, 2H, N=CGCsHp) , 7.98 (d, J=8.8 Hz, 2H,
N=CCsH,) , 6.96 (d, J=8.6 Hz, 2H, O,CCsHy) ,
8.15 (d, J=8.6 Hz, 2H, O,CCsHy) , 7.16 (d, J =
8.4 Hz, 2H, FcGsHy) , 7.51 (d, J=8.4 Hz, 2H,
FcCsHp) , 3.95 (t, J=6.8 Hz, 2H, OCH,) , 1.72
1.83 (m, 2H, OCCH;) , 1. 26 1.50 (m, 22H,
CuHz) ,0.88 (t, J=7.2 Hz, 3H, CHs) ; IR (KBr)
v : 3087, 2922, 2851, 1733, 1623, 1603, 1579,
1511, 1269, 1106, 1003, 822 cm™*. And. cdcd for
CuHs1OsNFe: C 75.75, H 7.32; found C 75.66, H
7.30.

18 'H NMR (CDQ3, 400 MHz) & : 4.03
(s,5H, GsHs) , 4.32 (s, 2H, GsHy) , 4.66 (s, 2H,
GsH) ,8.52 (s, 1H, CH N),7.33 (dd, J=8.8
Hz,2H, N CGsHp) , 7.99 (d, J=8.8 Hz, 2H,
N OCsHy) ,6.94 (d, J=8.6 Hz, 2H, O,CCsHy)
8.13 (d, J=8.6 Hz, 2H, O,CCGH,) , 7.15 (d, J =
8.4 Hz, 2H, FcGsH,) , 7.50 (d, J =8.4 Hz, 2H,
FcCsHp) , 3.95 (t, J=6.8 Hz, 2H, OCH,) , 1.72
1.83 (m, 2H, OCCH;) , 1.27 1.51 (m, 26H,
CisHbe) , 0.89 (t, J=7.2 Hz, 3H, CHs) ; IR (KBr)
V : 3088, 2922, 2851, 1732, 1623, 1605, 1578,
1510, 1264, 1107, 1003, 819 cm . And. cadcd for
CusHssOsNFe: C 76.14, H 7.59; found C 76.01, H
7.53.

2.1

IR , T 1000 , 1100
cm ! :
820cm™* ,1625 cm™*

CH=N : I 1730,
1270 cm™* ,

'H NMR ,
5 8.5
4.0 ,

4.3 4.7,

CH=N

2.2

DC , I
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, CPK ,n=10 , (n=2) , ,
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(Rigd Core, , ;
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1 , 1
I | , I
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1 1 (4 10) Il (11 18) é
Table 1 Tenperature for phase trandormation and enthapy transtion of conpounds4 18
(€ I} t/
t/ A H (K-mol " Y) A H (K- ol 1) Ay
Cc—M 205.83 29.78
- - M 220.94 1.8 .1
173.38 -9.24 cH 217.58 49.68 15.38
4 185.8 2. 06 12 1 —M 202.2 -2.23 ( )
) ) M—C 171. 46 - 40.06
5 145. 40 3.13 13 Cc—M 190.43 32.65 1.19
148. 69 40.83 M 193.62 0.80
C—M 176.67 34.98
6 140.72 42.76 14 M — 183 44 135 6.77
C—M 155. 82 40.038
7 127.96 42.39 15 M —] 172 85 12 17.03
C—M 152. 86 35.89
8 107.77 34.54 16 M —] 164,17 118 11.31
C—M 122.01 43.05
9 105. 32 40. 37 17 M — 157 59 123 35.59
C—M 118.58 42.82
10 76.70 50. 27 18 M —] 148, 75 114 30.17
°c, i M,
250 "M
— g o C—M
O— \“l
L 200 e
?:: U\‘_-\l\
150 | D\D\"‘-—--
100 | f—a0
| | 1 1 1 1 1 1
2 4 6 B 10 12 14 16
P
2 18 (1130 , x125)
1 Il Figure 2 Liquid crygd texture of conpound 18 under polarized

Figure 1 Reationship between number o carbons (n) and phase microsoopy ( t 130

trangormation temperature of series |1 compounds

, x125)
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Sudy o Cataluminescence Characterigics o
NH; on the Surface of Nanosized Materials

RAO, Zh-Ming; SHI, JinJdun; ZHANG, Xirr
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Schematic illugration of the detection sygem.

Spectrdfluorimetric Analysis Combined with
Microdialysis Sampling for Sudying Binding of
Thioguanine to Protein

WANG, Chang; LU, Jiar Gen; ZHANG, ZhurJun
Acta Chimica Sinica 2002, 60(9) , 1672

The binding o thioguanine (6- TG to bovine serum abumin was gudied using the
technique o microdiayss combined with gectrofluorimetric andyss. In the pres
ence of NaOH, 6 TG can be oxidized by KMnQ, to 2amino-6-guanine sufate
acid , which produces higher fluorescence emisson. The edimated asociation con
gant ( K) and the number of the binding stes (n) on one of BSA were 1. 02 x
10" * (mol-L %) "'and 1. 63 (Scatchard equation) , respectively.

Deter mination o Excitatory Amino Acids in
Cerebrospinal Huid Fdlowing Cerebral Injury
by Capillary Hectrophoresis

LU, HaoJdie; GQJO, YirnLong; LIANG, Bing;
U, QngYu
Acta Chimica Sinica 2002, 60(9) , 1677
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Andyssd exdtaory amino acids in cerebropind flud following cerebra injury
was achieved by capillary eectrophoress. The limitation of detection was less than
1.7x10 " nol/L under the optimum conditions with berzene carboxylic acid as
an internd dandard. The reproducibility was a9 satidactory with the rdaive
dandard deviation less than 2 %.

Synthesis and Mesogenic Behavior Sudies o
Monosubgtituted Ferrocene containing  Schiff
Base Liquid Crydals

HU, Ang; ZHAO, KeQing; XU, HongBo;
ZHANG, Liang Fu
Acta Chimica Sinica 2002, 60(9) , 1682
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