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propionic Acid Aroyl Hydrazine Di-2,4-dichlorobenzyltin Complexes

FENG Yong-Lan' ZHENG Jian-Hua' JIANG Wu-Jiu' TAN Yu-Xing? YU Jiang-Xi'
ZHANG Zhi-Jian® ZHANG Fu-Xing! KUANG Dai-Zhi*"
(‘Department of Chemistry and Material Science, Key Laboratory of Functional Organometallic Materials of Hunan Provincial
College; Hengyang Normal University, Hengyang, Hunan 421008, China)
(*College of Chemistry and Chemical Engineering, Hunan Normal University, Changsha 410081)
(Department of Life Science, Hengyang Normal University, Hengyang, Hunan 421008, China)

Abstract: Di-2,4-dichlorobenzyltin dichloride has been synthesized via the reaction of the tin powder with the di-
2.4-dichlorobenzyl chloride in the hydrous toluene. Two substituted benzyltin complexes have been synthesized via
the reaction of the 2-oxo-propionic acid aroyl hydrazine with the di-2,4-dichlorobenzyltin dichloride. The complexes
C2 and C3 have been characterized by IR, UV-Vis, 'H NMR, “C NMR spectra, elemental analysis and the crystal
structures have been determined by X-ray diffraction. The crystal structure shows that two complexes belongs to
centrosymmetric structure mode with a four-membered central Sn,O, unit, and the central Sn atom were seven-

coordinated in a distorted pentagonal pyramid configuration. Thermal analysis showed that the complexes C2 and C3
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can exist stably at 121 °C and 128 “C below, respectively. The interaction between complexes and Herring sperm

DNA were studied by EB fluorescent probe, the result shows that the interaction of the complexes with Herring sperm

DNA were intercalation and electrostatic attraction.
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A VA A B 55 22 A ) T R R R B DD BT DNA 8 T
BRI 2k ms F 2B IS hEWRA LY
T PR B [ B R AT — P B RS R AT LB 1Y
A YE MR EEERR T 58 A CAME 5 A X
L) | BB SN LRI A LB A5 W 09 A= 0%
PERNFEPEAR R R, AT LB — Bk i | it 5 3
V348 A LB A6 6 W 11 B 1 B AR AFL K I Pt TR B
FHRIE 2 1 BB AT P Ik S R A LB T AE
FENE B — A RSB R B s R B
K RMEBEMRM A RS A B F LIRSS
S BRI 2 NG M AR A
BEPEAR AR AT AT SR 2-30 3L T 1R (55 9
)R —HKE N, 0 ZWN HBA RiFAYHE
YA A, KA R IR S 4 )8 I AT I R &
ZREMEL AP0, ARSCACN TR S —(2,4- AR
B SR R, A (2,4- ZFUR S B 2- BB
(7 ML IRBC G, S0 PR E Y
MFEME, 1F Tris Z0EW, DL EB O 50K
Bt HZEOEIE AR 5 T B A 9 5 05 DNA
A EAEH

1 SEWHES

1.1 {LERFLH
IR I H AR £ ¥t Prestige-21 £ZLAMGIEL (4 000~
400 em™, KBr J& Fr) %€ ;'H #1 °C NMR H Bruker

AVANCE-400 #% #2424 (TMS P 45) il 22 5 JC % 43
BT PE-2400 (1) JC % 20 AT AN 7 5 db AR 549
Bruker SMART APEX II CCD 5 A7 55 400 & ; %8
AT W15 T H AR B HE UV-2550 J6 5 AL &
JEtiE H H 2R H 57 F-7000 % 5661530 & ﬁ@ﬁﬁ
5 [E NETZSCH TG 209 F3 #H #1415 s AL 3
Z8 0 X-4 R AR S A0 500 A (T B TR
ZKIE),

2Pk HE TN R (05 R Ik 0 B 228 SCikVG ik, T4k
. BE(EB) B f0KS DNA | = 5% 56 80 58 B e (Tris) M
Sigma-Aldrich 23 7 7= i, He iR 3 Ry 3 dr 4l Ky
HEZ7K , Tris-HC1(0.01 mol - L)Z% i Vi £ FRHL—
JE i Tris H 0.1 mol -L~ MY R W 2 pH 1H A
7.40, {d FHHTEC 6] B0 DNA 19200558 o L5 260
1280 nm Ak ARG BE R E (A /A 250=1.8~1.9),
JrE pH B S AT 22 vh s i e i, e B2 5 W 22 260
nm b I BE T T A (£260=6 600 L-mol™+ cm™),
HARR WS T 4 CORAF 5 VAL <58 7 W0 3 PR PGS
R Ak < %€ B4k, ] pH =7.40 B Tris-HCI
(0.01 mol - L")2& Wi W e ]
1.2 & R
121 ZQ4-ZHEFE)ZAMABCHI A L

2 2 SRS 2% 7E 250 mL = FVBEHE Y m A
17.81 g (0.15 mol)® ¥3 , il 0.27 mL(0.015 mol) 7K ¥
W, A 120 mL HR S0 A0 HE R i, Ak
REWE FE 3 min WIHI 29.32 ¢ (0.15 mol) 2,4-—
SR BREI 5 h A5 HSON , A E E RAT HR =
P Al R R 4 AR s A R

Cl
Cl CH,C1 Sn powder [Cl CH, «]~S Cl —» [ CH, ~]»
> 10 mol% H,0 e methanol SnL(MeOH)
toluene
ref. 5h C2,C3
R! OH OH
\N'N\ o
HL = Me [R'=H(2), OH(3)]
1 EAEYRE L

Fig.1

Synthesis of complexes



Pk 22 2 BRAE TR (07 H B i . (2,4- TSNS BT & W R 5 B AR IR AR

%12

PEENE X H DNA M B AE IS 2769

Z N TIER 15 20.5 g FIEEMAR ) 0028 1 H R UEW,
1.7 g FALEA, G IR T SR ST 45 i
133 A AR, 30 CEA T 48 h F R ETS 18.4
g, PN 48% , mp.:167~168 °C, JC K 5 I
(CiHiCleSn): FEMME (FTF51E, %).C, 32.99 (32.96);
H, 1.98 (2.03), IR (KBr, cm™): 3 076, 3 054 (Ar-H),
2 998, 2 946(C-H), 1 114, 1 048 (C-Cl), 440(Sn-C).
'"H NMR(CDCl,, 400 MHz) &: 7.27 (s, 2H, H-12), 7.19
(s, 4H, H-15, H-16), 3.25 (1, Js,n=84.4 Hz, 4H, Ar-
CH,),
122 FEAEWHA K

F 50 mL BURESH S, MIA 1 mmol 2-Hk 5 R
(R R I 5 R B 2- P B PN R (K M Bt 2 B, 1 mmol —
(2,4- 5 R A6 25 mL JooK FP 45 A1 i
12 h, R0, U8 Be e Z2 BRI ), P e 45 0 L 15
RE AR C2 5L C3,

BLE Y C2.ftfk 0.580 ¢, 7 % 86 % . m.p.: 122~
124 °C (dec), JTZ 53 HT(CsoHuClsN,OSny) ; 52 A (31
FAH, %):C, 44.51 (44.49); H, 3.32 (3.29); N, 4.17
(4.15), IR (KBr, cm™): 3 453 (-OH), 3 086, 3 059 (Ar-
H),2931 (C-H), 1659 (C=N), 1603,1391 (COO),
1585 (C=N-N=C), 1 203 (C-0), 1 169, 1 157 (C-Cl),
594 (Sn-0-Sn), 548 (Sn-C), 496 (Sn-N), 444 (Sn-0),
UV-Vis (DMF), A,.: 328 nm, 'H NMR (CDCl,, 400
MHz) 6: 7.91 (d, J=7.6 Hz, 4H, H-2, H-6), 7.53 (t, J=7.2
Hz, 2H, H-4), 7.42 (1, J=7.6 Hz, 4H, H-3, H-5), 7.27 (s,
4H, H-13), 7.02~7.09 (m, 8H, H-15, H-16), 3.49 (s,
6H, CH;0H), 2.96~3.29 (m, 8H, Ar-CH,), 2.50 (s, 6H,
H-10), 0.94 (s, 2H, CH;0H), “C NMR (CDCls, 100
MHz) 8: 174.78 (C-9), 164.12 (C-7), 155.33 (C-8),
133.41, 133.08, 132.63, 132.30, 132.02, 131.28,
131.06, 130.83, 128.89, 128.46, 128.29, 127.39 (Ar-C),
50.92 (CH;OH), 28.75 (Ar-CH,); 13.81 (C-10),

B C3. fbfk 0.574 ¢,/ % 83%, m.p.: 127~
129 C(dec), JTE 53 HT(CsoHuClsN,O6Sn,) : 55 M (31

BAH, %):C, 43.44 (43.46); H, 3.23 (3.21); N, 4.08
(4.05), IR (KBr, cm™): 3 453(-OH), 3 086, 3 065(Ar-
H), 2 959, 2 930 (C-H), 1 661 (C=N), 1 618, 1 383
(COO0), 1 587 (C=N-N=C), 1 207 (C-0), 1 169, 1 146
(C-Cl), 594 (Sn-0-Sn), 551(Sn-C), 509(Sn-N), 446(Sn-
0). UV-Vis (DMF), A, 334 nm, 'H NMR (CDCl,
400 MHz) 6: 11.06 (s, 2H, Ar-OH), 7.59 (d, J=7.6 Hz,
2H, H-6), 7.43 (1, J=7.6 Hz, 2H, H-4), 7.27 (s, 4H, H-
13), 7.02~7.09 (m, 8H, H-15, H-16), 6.96 (d, J=7.6
Hz, 2H, H-3), 6.89 (t, J=7.6 Hz, 2H, H-5), 3.49 (s,
6H, CH,0H), 3.02~3.37 (m, 8H, Ar-CH,), 2.44 (s, 6H,
H-10), 0.96 (s, 2H, CH;0H), “C NMR (CDCL, 100
MHz) 8: 175.42 (C-9), 160.73 (C-7), 155.32 (C-8),
135.11, 133.48, 132.86, 132.42, 130.83, 130.60,
129.79, 129.06, 127.57, 119.25, 117.68, 114.51 (Ar-
C), 50.68 (CH;OH), 28.30 (Ar-CH,); 13.79 (C-10),
1.3 BREgEHENE

43 3 BURSE R 0.22 mmx0.20 mmx0.20 mm
(C2)F1 0.20 mmx0.20 mmx0.19 mm(C3) 1 fi 5 4 b
{& , 7€ Bruker SMART APEX II CCD H Sy fiT 5 I
K4 A B AT Mo Ka 5748 (1=0.071 073
nm), Uk o~ TR MRS BHE . AW C2 78
2.64°~25.10° [l N FL IS g€ 13 931 AN ift i, Horh
MS7AT I AL 4 789 N (R,,=0.016 0), HI T 455 & 1)
FIMEEAT Y 05 4 585 N[I>20(D)]; BL A0 C3 7 1.92°
~25.10°78 Bl N LIS 14 789 AT 4w, Il 37 477
54 919 4N (R,=0.018 4), F T A5 FaKS 15 9 AT WL %2
A 4 624 AN[(I>20 (D)), EFEHRLZ L, T %
HARER IR IE SRR SE Rt B AR R
JEF AR bR AE 22 (H Fourier & B RG220 2, IS N A
Begh AR E S AL E AR, AU AR
SR 900 2R 45 1o [R) 4 5 1 S e S B A T 4
R /N R IAB I, AR A A HET TS T AESR
Shelxtl 27 5 4856 1,

CCDC: 984671, C2; 984670, C3,

®1 REFHE

Table 1 Crystallographic Data
Complex C2 C3
Empirical formula CsHuClsN,OgSn, CsoHuClsN,O16Sn,
Formula weight 1 349.87 1 381.87
T/K 293(2) 293(2)
Wavelength / nm 0.071 073 0.071 073
Crystal system Triclinic Triclinic
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Continued Table 1

Space group

a/ nm

b/ nm

¢/ nm

al(%)

B1(°)

v/

Volume / nm’

A

D,/ (Mg-m™)

Absorption coefficient / mm™
F(000)

Crystal size / mm

0 range / (°)

Limiting indices
Reflections collected / unique
Completeness

Max. and min. transmission
Data/restraints/parameters
Goodness-of-fit on F*

Final R indices [I>20(])]
R indices (all data)

(3p)uex / (e+nm)

P1

1.088 31(6)
1.124 05(7)
1357 55(8)
65.938 0(10)

80.179 0(10)

63.131 0(10)

1.352 50(14)

1

1.657

1.374

672

0.22x0.20x0.20

2.64~25.10
—12<h<12,-13<k<13,-16<I<16
13 931/4 789 (R,,=0.016 0)

0.997

0.770 7 and 0.752 0

4 789/0/331

1.047

R=0.027 8, wR,=0.071 7

R=0.029 1, wR,=0.072 5

1089

Pl

1.147 55(2)
1.201 62(2)
1.238 65(2)
74.609 0(10)
66.450 0(10)

62.429 0(10)

1381 11(4)

1

1.661

1.350

688

0.20x0.20x0.19

1.92~25.10
—13<h<I13-14<k<14-13<I<14
14 789/4 919 (R,,=0.018 4)

0.997

0.783 5 and 0.774 0

4 910/0/341

1.100

R=0.022 9, wR,=0.061 6

R=0.025 0, wiwR,=0.062 8

516

(Ap)uin / (e-nm™) -803

=555

14 5 DNA HEMEALR

fE SmL 75 5 i 43 3 A Bk DNA EB &
AN TR B Y TE A 0 TR RS TBCE 3.5 b A B
PN W& DK R 258 nm, & ST DL IEE B
KRN R ST R A T YR 5.0 nm,

2 HR5WR

2.1 EEHR

Te A 2 B T IR (7K A% Bt 45 ) I 1) (C=N) th B AE
1 642 cm™ FHEM e 5% R AE &Y C3 )5
HC=NZ R 1 587 em™, HHEAR P WIS 5
VAL, FRAEER) R PR 4R 4R S IEAE 1 618 em™, T
XIFRMP 4 PR S AE 1 383 em™ &b, FOXTFR A 4 4 50
IS RN Bk A 45 ik B A % 2 2558 235 em™, R
G B AR LG TE S Sn BC AL ZEARA X A
55 % B WCRFIE I | — (2,4- 5N ) LB HY Sn-C
PRENETE 440 cm™ , TERL A Y C3 Hh G ] 2 45 X #%
E 551 em™, 0T 594 em™ (¥(Sn-0-Sn)) 509

em™ ((Sn-N))Fll 446 em™ (v(Sn-0))4b H BEIE Jl i £ 11
fl:jj‘:ﬂE m%umzz]o

2-H LT IR (2R Y It 35 ) i 5 89 T (6 T2 LI & 9
CQQHEYS C3 R MUMLINEIEAE v (C=0)=1 603
em™, v, (C=0)=1 391 em™ R Z 2K 212 cm™, J2
DI Sn BCAz, HCHE A9 7 E 1% »(Sn-O-
Sn) . »(Sn-N)Hll »(Sn-0)73 511 T 594 496 F1 444 cm™
ab WY C2 A C3 A HLEBL AW A i, I A A L
(251

£ 'H NMR i, HEAEmHRsmARZ s
U235 4 1) 25 21 5 T B0 X A 0020, FE 4R A C
H 5B R R A Y 2,4- G IR I T R R T U
N IE R BRI AT — X /N TR A A, X S
T 1Sn-H MG A5 R A W BN Jm=84.4
Hz; M7EIE A &9 C2.C3 J5 , th THL 2 S B Ay ek
s IR 2 DR A RS, Ryl E
W FE BC NMR 35 v, H 4% 1 0 55 000 4 0 45 44 ik
JE BV A5 X2 B AT AT A5 R — 2,
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Bk
Bi &9 C2 .C3 M 3= 2 5 At S 5 T 3%
2,0 T ILE 2 3, BLG W) C2.C3 ¥ X% 41
T AEFE 1A Sny0, P 0 PUTT I 325 1 o 5t
JEATF I FR O PO IG R F R AR T LA B
BCAZ Sn 57, B 2 MR T A BEOR S5 Horp C2
H1 Sn1-03: 0.235 0(2) nm,C3 1 Sn1-04: 0.235 1(2)
nm, ¥ JE T 1E % Sn-0 M8 K 1 C2 H Sn1-03%
0.268 5(2) nm,C3 " Sn1-04: 0.266 7(1) nm, KT
Sn-0 AR RN T8 R 558 R Tk
Z A L SCHER AR B DA AL BC A 0 Y Sn-0 BEK
FERLAY C2 45 Snl 5ok AR Y 2 4
AR 01 F1 03,1 M EEE R N2, 1 B H
B AR T 04,0k [ 2 4> 2,4- 50 F L 1 2 B 3 Bk
J5 C11 F1 C18 ALK H 93 1 A BLAR S FH iy 03
SEBCAT Y R B A BRI T D 01 .,03.04 N2,
03" 5 ¥ T ARIE - H Y 5 N E 2 S LR R T

2.2

C11 1 C18 W) 498 1 321~ T W3 000 ) Ay o) 52, 1)
C18-Snl-C11 % H 163.57(11)°, 5 180°M & T
16.43°, HARE B 5 b5 do0 8 5 0
KBRS, BRSO 8 I - i AR
LA AR R, LAY C3 5 C2 4 TAHE
o5 SH02 ORI ol 8 Dt R AR B LA T
FARHERRY ) TE 2 DA WA H,Sn-N SRR .
C2: 0.224 2(2) nm,C3: 0.225 4(2) nm, 5 CHERH & AH
ﬂj\ [17,23-25] .
23 ABREMEMR

h TSGR E 1, R NETZSCH
TG 209 F3 #HE L, EEHT, MAEE N
20 C-min™, THULHE A 20 mL-min™', £ 40~750 C
0 [ N LA A T AR IR an R 4 B 5 TR
Bl IR BE B T S ) C2.C3 kAR H R H it
LRI AR TSR B 3 G I BRI R B B
40~200 °C,BLEW) C2 KH N 4.58% ,C3 N 4.41%,

x2 EEVHHIBKMNER
Table 2 Selected bond lengths (nm) and bond angles (°) of C2 and C3
C2
Snl-C11 0.214 3(3) Snl-N2 0.224 2(2) Snl1-03 0.235 0(2)
Snl1-01 0.215 0(2) Sn1-C18 0.215 1(3) Snl1-04 0.236 5(2)
Snl1-03i 0.268 5(2)
C11-Sn1-01 94.70(9) C18-Sn1-N2 97.88(10) C11-Snl1-04 86.60(9)
C11-Sn1-C18 163.57(11) C11-Sn1-03 90.33(10) 01-8n1-04 77.28(7)
01-8n1-C18 97.02(9) 01-Sn1-03 140.07(7) C18-Sn1-04 84.79(10)
C11-Sn1-N2 96.81(10) €18-Sn1-03 88.04(9) N2-Sn1-04 147.80(8)
01-Sn1-N2 70.54(8) N2-Sn1-03 69.53(7) 03-Sn1-04 142.62(7)
€18-Sn1-03 84.63(9) 03-Snl-03i 66.36(7) C11-Sn1-03 79.77(8)
04-Sn1-03' 76.48(7)
C3
Sn1-C18 0.214 6(2) Sn1-02 0.216 8(2) Sn1-04 0.235 1(2)
Snl-C11 0.215 0(2) Snl-N2 0.225 4(2) Sn1-05 0.238 0(2)
Sn1-04i 0.266 7(1)
C18-Sn1-Cl11 165.25(10) 02-Sn1-N2 70.32(6) C18-Sn1-05 83.94(9)
C18-Sn1-02 94.70(8) C18-Sn1-04 91.16(8) C11-Sn1-05 86.80(8)
C11-Sn1-02 94.48(8) C11-Sn1-04 89.36(7) 02-Sn1-05 77.50(6)
C18-Sn1-N2 95.58(9) 02-Snl1-04 139.38(6) N2-Sn1-05 147.69(7)
C11-Sn1-N2 98.37(9) N2-Sn1-04 69.11(6) 04-Sn1-05 143.11(6)
C18-Sn1-04' 79.30(7) C11-Sn1-04i 87.54(8) 05-Sn1-04 77.74(7)
04-Sn1-04' 65.44(5)

Symmetry code for complex C2: '—x, 1-y, 2—z; C3: ' 1-x, 1-y, —
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C4

Symmetry code for complex C2: ' —x, 1-y, 2—z
K2 BEY C2 M T 45 IE (K% 30%)
Fig.2  Molecular structure of complex C2 with 30% probability ellipsoids

Symmetry code for complex C3: ' 1-x, 1-y, —z
K3 BAY C3 M T 45 I (K% 30%)
Fig.3  Molecular structure of complex C3 with 30% probability ellipsoids

S N EC A R 2 2 AN LA BE A T, B AW
C2.C3 BY2H B BE 5565 = By Bt A BR 34 A X 45080 | 76
200~750 CEFE N A E, SR EY 5 FRE 24D

100

TG/ %
DTG / (%min)

80

60 + : " : : : i :
100 200 300 400 500 600 700
Temperature / 'C

DTG / (% 'min™)

TG/ %

40 b
B 5 A C3 M TG-DTG #hZk

Fig.5 TG-DTG curve of the complex C3
Temperature / ‘C 2-;&%%@%$MH%E&4AX& 4 /l\ 2,4-:%%%,%
B4 BAY C2 1 TC-DTG 4 KRREAEL) 22.26%(C2) F 21.79%(C3), BRI 5
Fig.4 TG-DTG curve of the complex C2 Sn0, M8 & & 22.33% (CZ)))_'( 21.81%((:3)% & H

20 |

100 200 300 400 500 600 700
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12
1
l 6
450 t 0 %4
2
S
= s 0 20 40 60 80
2 300 ¢/ (pmol-LY)
7]
8
E
150

550 600 650 700
Wavelength / nm

=30 pwmol - L5 ¢p=3 pmol L™ from 1 to 10, ¢.upa=0, 10, 20,

30, 40, 50, 60, 70, 80, 90 pmol - L™, respectively; Inset: plot of

I/1 vs ¢ (Q=complex); A,=258 nm

Bl 6 M C2 49 EB-DNA TR M H AR H K 5
ik
Fig.6  Effects of complex C2 on the fluorescent spectra

of EB-DNA system

450 |

300 0 20 40 60 80

o/ (umol-L™)

Intensity / a.u.

150

0 1 1
550 600 650 700
Wavelength / nm

=30 pmol - L™ =3 pmol - L™; from 1 to 10, ¢.upa=0, 10, 20,
30, 40, 50, 60, 70, 80, 90 pmol - L™, respectively; Inset: plot of
I/1 vs ¢ (Q=complex); A.,=258 nm
K7 TGP C3 5 EB-DNA HAR A B AR B 96t
T
Fig.7 Effects of complex C3 on the fluorescent spectra
of EB-DNA system

LRSI E R KB AW C2 &M 121 CZ
AL BB C3 45 7E 128 Chl B& e AR AE
24 BEYS DNA-EB E AR T A HXIEH R

TRAL & BE (EB) & — Fh 2 S Ju okl | {H A B (1 5
JeAR S5 7E DNA B EB BEF-47 H i A 21 02 e
DNA PN 0 B 35 X 22 18] DT A 26 o 3 1 o . >4
BCE5 45 EB 19 DNA S AE T 8 25 R AETE 4
N AE A PP RESE EB A DNA BUBRE H 85 | 33
R B K AR R EB AT FHAE DNA 2544 1 5¢
R0

K6 FE 7 200 AR B L & 4 C2 K
C3 X EB-DNA & &R R FPO6HE K ML, A
A% C2 5K C3 J5 ,DNA-EB 14 & 19 5 ) B 2 B AL
VAT &) C2 3 C3 WA FE (T DNA-EB 1K & (175
Y= T K ARIE Stern-Volmer £ 1E #2271, 71, /1=
1+(Ks+K)e o +KsKe 2, Fo Q BRI, it 44U
HHEWIH ISP C2 3 C3 5 EB-DNA E &K R K
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