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The One-Dimensional Chain: Synthesis, Crystal Structure and
Biological Activities of Tricyclohexyl Tin Carboxylates

ADAMA Moussa Sakho DU Da-Feng ZHU Dong-Sheng* XU Lin
(Faculty of Chemistry, Northeast Normal University, Changchun 130024, China)

Abstract: Two new supramolecular chains, namely [(R);SnL'] (1) and [(R);SnL?] (2) (where R=cyclohexyl, HL'=8-
(ethoxycarbonyl)-1-naphthoic acid, HI?=4-cyclohexyl-4-oxobutanoic acid), were synthesized by the self-assemble
reaction of R;SnOH with the corresponding acids in a suitable mole ratios respectively. Complexes 1 and 2 were
structurally characterized by elemental analyses, FTIR spectroscopy, '"H NMR spectroscopy and single crystal X-ray
diffraction analysis. The tin atom in complexes 1 and 2 adopts distorted monocapped trigonal bipyramidal geometry
with six-coordinated, and exhibits a one-dimensional supramolecular chain through intermolecular O — Sn

interactions. The complexes 1 and 2 show antibiotic and anti-tumour activities in vitro experiments. CCDC: 796811,

1; 796812, 2.

Key words: organotin carboxylate; tricyclohexyltin hydroxide; 8-(ethoxycarbonyl)-1-naphthoic acid,4-cyclohexyl-4-oxobutanoic acid;

crystal structure; biological activity
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Scheme 2 Synthetic routes of the complexes 1 and 2
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1.1 RFS5NEE

4P Fe-4 DR FE TR L2H # SCHRUOT 154 A
(AR BB L T

Perkin-Elmer PE 2400 CHN JT % 43 T (L ),
By & U &8 I E s Vertex 70 FTIR B L0406
&(%Emmﬂ@#wmlAﬁ$F5&(°)
Bruker AV 300 MHz B #E 4R (Hi 1),
CDCly, N5 TMS ; Bruker Smart Apex CCD Eiééz mﬁu‘
(P ),
1.2 BREW1M2HEH

=R A8 (0.385 g, 1 mmol) AL 4
L'H (0.244 g,1 mmol) M AF] 50 mL A v $it + [0 i
G¥IK RN 6 b, ik B ERIE K & 80 28 L R

KU CBEE LG 2 W RIS 1,775 62%,,
m.p. 138~140 °C, IR (KBr K/ ,em™),v:480,539,
1397,1638;'H NMR (CDCl;,ppm),6:1.33(t,3H,C-
CH;),1.42~1.52(m,33H, cyclohexyl-H),4.25(q,2H, O-
CH,),7.15~8.60(m,6H, Ar-H), Anal. Caled. for C;,Hy,
0,5n(%) . C 62.86,H 7.25,Sn 19.42;found(%):C 62.88,
H 7.20,Sn 19.35,

] E#RAE R ICAR LIH B i 12H(0.178 ¢, 1
mmol), KAFE A 2,77 % 68%, m.p. 110~112 C,
IR(KBr & /1, em™),v:485,549,1414,1637;'H NMR
(CDCl3,ppm),0:1.43 ~1.54 (m,33H,cyclohexane-H),
2.39 (1,2H,CH,-CO0Sn),2.79 (t,2H,CH,COC¢Hs) , 7.34
~7.89(m,5H,Ar-H), Anal. Caled. for CxHp03Sn(%):
C 68.85,H 4.95,5n 26.20;found(%):C 68.87 ,H 4.90,
Sn 26.17,
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1.3 BIELEHNE
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Ph w-@ 13752, 70 BITE 3.62°<20<52.92°F1 3.72°
<20<50.04°3 Fl LR 6 111 Fi1 4705 k7 Al
S B K Horp 3488 AT 3 968 A4~ S I L A5
(I>20 (1)), 3 H T 45K & 1E | iR 4549 | SHEXS-97
FEIF H ELER AR A 1 Fo0AlE EU - A AR 7 B S 1Y
B2 ME Fourier 7 BB EEHA & 28R &R T2k
b B o4 ] SRS EH SHEXL-97 2 747
NI BAE I 2R 22 T R=0.0487 F10.0350,
14 4WEHEIE
1.4.1 L

B 9% 0L 52 95 2% A4 ¥ 28 180 °C 1 a1 Tk K 11 4k
B2 h, 3 P SR B 3R 3 R B T pH (R
7.2~7.4 J5 ,F 20 CKAELIE 30 min, B 5 mL K%
FEAS ARG F5 L ) O, 2 20 = =R F 2 mL
(1x10" cfu-mL )& B8 T b iRk 5 e
PR, W 0.2 mL — 52 e BE AR A 1) O BT
YA S HAA R 0.3 em MIEAH b fFOBAE L
J& KA BRI h e BT 37 CHEFRA
HE RS SR 24 h B 0 R AR
142 PUELE

WAL F X B KA Hela 40, in A GE 51
Trypsin W& IH A4, {67 W B2 40 L i 7% , FH 10 mL & 2 &
I3 ECR 109 A= 4= 1L 9 RPMI 1640 15 77 W Iid
BRI MR, THEUS , S8 2R SR I B A 10
10° cell -mL™" Y20 LB, L 96 fLAR , AL N 13k
YA 100 wL, 76 SRR 80 5% CO, 1

FAENT 37 CTFHFRE 24 h, KKIMA 6 DB
FE 5L F DMSO, BN 4 fL, T TR 85 5546 514
T, YREEREIE 48 h, HEFRZALTT 2 h, BALIMA 1
mg-mL™" 1 MTT 100 wL, 4ZRE 4 h, Wk L
W, LA 150 pl B R DMSO, £ 57 , H il Fr
AXF 570 nm b E BEAS/NLEY OD A,

2 HRFIE

2.1 LI5Mtig s

BoAR L'H A LPH B9 20400 635 | 78 3443 i
2800 cm™ ZLFEAE O-H i 45 i 2h F1 OH--- O 4 & W
Welg  FREE S 8 b1 B S ,0-H F1 OH---O YW
WA K | AH R I IR S0 O AR T B BB AR K p, (CO0) Al
V,u(COO) I3 3 KA LL R0 ] 1, (CO0) T v, (COO)
ZEE Av 1T DLHIWT A HLRR BC AR 5 4 )8 IR R0 R
FEE R WA Av /T 200 em ™t FR B R XU
BCAE, MR KT 200 em™ 2 2 DG FL A 20 LA
Yo 1 F0 2 0 A XS FR AR ) v, (COO) XS Bk fif 4 4 2
v, (COO) 1 W2 W U5 43 531 1 638,1 637 F1 1397,
1414 em™, ZF M 2 Av@,(CO0)-v,,,(CO0)) 735l
241 1223 em™, FRUIECEY) 1FI 2 IR BN 1%
PV IE 0 Sn R F RS (Hl T Av H S
200 em™ FEH AR, FIREREE EARMHA R T 5
JEFIE B T 4 F N BCAE i ELEC A4 2 f A e L
Boa 15k, %45 RS X 4 o AT it ah R —2,
480 1 485 cm™ HJE N Sn-O M4 3 W i e | 539 F
549 em™ HJE M Sn-C B9 IR 30 W i 151
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Sn 43 F 8] Fi A2 ST B — 48 43 4 DL & 2,
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Table 1 Crystal data and structural refinement parameters for complexes 1 and 2

Crystal data 1 2

Formula CHu0.8n CsHp0:8n
F.W. 611.36 545.31
Temperature / K 296(2) 296(2)
Crystal system Monoclinic Orthorhombic
Space group P2\/n P222,

a/ nm 1.061 98(13) 1.100 51(14)
b/ nm 1.334 15(16) 1.383 48(18)
¢/ nm 2.128 4(3) 1.784 2(2)
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231
B/ 98.471(2)
V /o 2.982 7(6) 2.716 6(6)
A 4 4
D,/ (g-cm™) 1.361 1.333
F(000) 1272 1136
Absorption coefficient / mm™ 0.89 0.965
Reflections collected / unique 16 581 /6 111 13 560 / 4 705
R; 0.071 2 0.027 1
GOF on F? 0.967 1.033
Final R, / wR, (I>20(])) 0.048 7/ 0.079 3 0.035 0/ 0.083 1
x2 BEEW1F2 BB KMEREE
Table 2 Selected bond lengths (nm) and angles (°) for complexes 1 and 2
1
Sn1-01 0.208 2(3) Sn1-C33 0.216 2(5) Sn1-C21 0.214 0(5)
Snl---02 0.320 9 Snl1-C27 0.215 5(6) Snl---03A 0.316 8
01-Sn1-C27 100.37(16) C21-Sn1-C33 115.1(2) 01-Sn1-C21 107.1(2)
01-Sn1-03A 166.91 C27-Sn1-C21 119.8(2) C21-Sn1-03A 83.09
01-Sn1-C33 91.21(16) C27-Sn1-03A 78.34 C27-Sn1-C33 116.72(18)
(C33-Sn1-03A 78.33
2
Snl-01 0.208 9(4) Snl-C11 0.217 3(5) Snl-C17 0.214 1(5)
Snl---02 0.294 3 Sn1-C31 0.216 6(5) Snl---0O3A 0.318 4
01-Sn1-C17 107.54(19) C31-Sn1-C11 113.3(2) 01-Sn1-C31 92.46(16)
01-Sn(1)-03A 168.33 C17-Sn1-C31 113.6(2) C31-Snl-03A 77.23
01-Snl-C11 101.7(2) C11-Snl-0O3A 85.23 C17-Sn1-C11 122.4(2)
C17-Sn1-03A 72.49

Symmetry code: 1: A: 1/2—x, 1/12+y, —=1/2-z; 2: A; 2-x, 1/2+y, 1/2—.

Complex 1

Complex 2

H atoms are omitted for clarity, thermal ellipsoids are drawn at 30 % probability level
K1 FAY 2 Taifa

Molecular structures of complexes 1 and 2

Fig.1
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Fig.2 Perspective view of one-dimentional chain formed by intermolecular O—Sn interactions of complexs 1 and 2
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i O—Sn 2 TR A5 TG IR b 7 422, fifi 2 >
B EWIE L T —4EEE IR 5+ A HLE R R IR (UL &1
2), TEBCE Y 1 R0 2 v 2 SRR B 0] 43 i AH B 7
6 A J5F,Sn-+-Sn [H] 1 5 73 512 0.699 6 1 0.7280
nm, [ EHGE RAR SR A 2 N8 5 B 5 (0.519+0.021)
nm KSR AR E RS
23 EWiEH
2.3.1 PRGN

Sy T RCAR LH AR L2H, = AR
% BCEY 1A 2 XK AT T AR 45 R
FIFFR 3, NERIERTLUAES, EAE L'H ABAK

*®3 I CHHEEMN
Table 3 Antimicrobial abilities at 37 °C

Concentration / Antimicrobialcircle

Compound (ng-mL™) diameter / mm
L'H 100 73
L’H 100 6.1
(G6Hyy);SnOH 100 15.7
80 10.3
60 6.8
40 5.6
20 4

1 100 42.6
80 39.9
60 35
40 31.2
20 30.5

2 100 35.8
80 324
60 30.6
40 23.5
20 18.6

Diameter of the inhibiting circle was measured, which is

described as the inhibiting effect against bacteria™".

L2H YR FF R iRk e 2, = o R E Ak
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W A BE &9 1>BL A 2> =3 2 B SR LB > e
& L'H>FCAR L2H,
2.3.2 PRI PE

S R FH VO 2R e R A R (MITT 3620 e T
L'H B 12H =3O ERA Y a1 it
Yy 2 XF Hela Jib 2 240 W iy S0 VR, 003 285 51 L %]
3, TERT BT B iR = W 6.4 wg-mL ! I LIH A1 1L2H
XT Hela Jif 928 20 M (% 300 1) 25 53 51 R 12.8%+1.6% il
13.5%%2.1%, 7 LA HECAR LH X Hela b2 20 i
POHIR L ECAR L2H BEAK, A 3 Fi k4 vl 4
SO I AR AL X Hela iy 40 B0 ) 2 L fic 74
L'H FL2H & Bl R RS IR, BE a1
XF Hela FiE8 4L0 4R LLEC A9 2 &, MIELZTT,
P S AT R EA Y ISECA Y 2> = A B A
FALBSIAHSLIH(IL A 3), 24 57 i ik B2 38 2 i = 6.4
wg-mL B B Y 1R 2 X HeLa 20 M 9 410 1 252 43
iK% 91.6%+0.9 %H 87.7%+0.3% , I 1Cs, 1873 il
2.2 F 2.4 wg-mL AT LA EC &9 1 F1 2 B AT

— & BIPTIRERT

100
90
80

X

E 70

:‘j; 60

=

£ 504

=l

; 40

© 30 —m— (CH,),SnOH
20 —@— Complex 1

—A— Complex 2

104

o 1 2 3 4 5 6 1
Drug concentration / (ug-mL™")
Each exposed to 0.2, 0.4, 0.8, 1.6, 3.2 and 6.4 pg-mlL™" solutions
of (CgHy)sSnOH, 1 and 2
K3 O RRRES TSP 12 X4 Hela 8
2 0 11 41 7 4
Fig.3  Antitumor effects against Hela cells
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