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Synthesis o Nove Armed-tetraazacrown Ethersand
Their Ther modynamic Characterigics of Multivalency Chelation

ZHANG, Qang” " LI,Li  LIU, Yu’
( Department o Chemistry, State Key Laboratory  Hemento-Organic Chemistry, Nankai University, Tianjin 300071)

Abgract The azacrown ether, 1,10-dioxar4,7,13, 16-tetraazar 18-crom6 (L1) was syntheszed by improved
microwave method , and its two armed-derivatives (L2 and L3) were firgly prepared by introducing the brompethyl
acetate. The thernodynamic parameters of the conplexation of the three azacrowns and Ca( ) were determined by
isothermd titration cdorimetry (ITC) a 25  in Tris HA bufer olution (pH 8.0) . The results showed that , except
for the parent azacrown (L1) , the two armectderivatives both form the sable 1 1 soichiometric conplexes with
Ca( ) ,whichismainly contributed by the enthalpy changes arisng from the multivalency chelation between the arms
of azacrown ethersand Ca( ).
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Sheme 1 Synthess o the parent 1,10-dioxo-4 ,7 ,13 ,16-tetraazacyclooctadecane (L1) and its two derivatives (L2 and L3)

20mol-L° ', pH8.0 Tris
. Perkin- Hmer 2400C ,Varian
INVOA300 VPITC (Microcd , Inc,
Northampton , MA) .
1.2
Sheme 1 .
4.7 13,16 -1,10  -4,7,13,16
18 -6 N,N- 2,2-
61 9.5¢, 24%,
m.p. 244.5 245
1.2.1 1,10 -4,713,16 18 -6 (L1)
10 g 4,7 ,13,16 -1,10  -4,7,
13 16 18 -6, 100 m_ , 40 m_
H2S0y , ( 2
3 min) 5 )
100 ni , , ,
.. 20 6 mol-L " HA
., 40 % NaOH pH=11 12, ,
CHO; , ,
, 1.89g, 54%, m.p. 78 (
6. 59 60 |, L1

, ).'H NMR (CDQ3, TMS, 300 MHz)
8:2.50(s,4H,4xNH) ,2.78 2.82 (t, 16H, 8 x NCHy) ,
3.57 3.60 (t, 8H, 4 xOCHy) .

1.2.2 4,7,13 -1,10 -4.,7,13,16
18 -6 (L2)
0.89 g (3 mnol) L1( 18 -6) 100
mL , 30 L CHdz; 4.19 nL (30 mmol)
, , 1.0 L (9 mnol)
10 mL CHQ; , 6 h.
CHd3, 10 mL , 40%
NaOH pH 11 12, CHO3(4 x15 m.)
) Na, SO, )

_ , 0.68 g,
4%, m.p. 55 56 .'HNMR (CDA;, TMS, 300 MHz) d :
1.20 1.27 (t,9H, CHg) ,2.85 2.90 (t, 16H, NCH,) , 3.45
(s, 6H, 3xNCH,0) , 3.47 3.56 (t, 8H, 4 X OCHy) , 4. 10
4.14 (g, 6H, 3 xCO0OCH,) . And. cacd for CyHisN4Os( M,
=518.64) : C55.57, H 8.88, N 10.80; found C 55.39, H
8.90, N 10.58.

1.2.3 4,7 13,16 -1,10- -4.7 13,16
18 -6 (L3)
0.74 g (2.5 mmol) L1 3g KoQO3
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1 L1,L2,L3 Ca( ) 25 ,20mmol-L ! Tig HA

Table 1 Thernodynamic parameters for conplexation of Ca( ) withL1l,L2 andL3a 25 in20 mol-L ™! Trig HQ buffer olution (pH=8.0)

Hog Qued Kg (L-nol b A/ (Kol Y A/ (KI-mol Y s/ (k-nmol - Y
L1 ca( ) _a — — —
L2 ca( ) (9.87+0.01) x10* - 28.50+0.01 - 25.34+0.01 3.17+0.01
L3 Ca( ) (1.01+0.02) x10° - 28.55+0.06 - 25.24+0.18 3.32+0.12
& The reaction heat istoo smdl to determine by titration microcalorimeter.
100 L , 40 mL , 113 c&* 1.
mL (10. 2 mmol) , 12 h. 1 Cad,(1.9mmol-L" Y  4,7,13,16 -
, CHO 5 , 110 -4,7,13 16 18 -6 (L3) (1.1 mmol-L" 1Y)
0.86 g, 57 %,

m.p. 58 59 . 'HNMR (CDds, TMS, 300 MHz) & : 1. 24
1.29 (t, 12H, 4 x CHg) , 2.86 2.91 (q, 16H, 8 X NCH,) ,

#min

-10 0 10 20 30 40 50 60 70 80 90 100110

3-46(3,8H,4XNCH2m),3.53 356(t]8H’4xOCH2), PN T TN N T TN TN TN NN T T N T N S (TN A
4.11 4.18 (q, 8H, 4 x OOOCH,) . And. cdcd for Gy Hsy 0 prrrT
NsOp (M, = 604.72) : C55.61, H 8.66, N 9.26; found C _ v a
55.57, H8.63, N 9.10. B
1.3 -Ca( ) 2 s
=
VPITC , i
1.4227 L, 100
, 300r/mn, 25 . 20 T j T j T j T j T
mol-L- Y Trig HA (pH=8.0) ; Cad, 0  umEEEEEEEEEE
n
1.9 20.4mol-L ™% 0.98 1.89 mmol-L % ] " b
5 oA -
=
Orign 2 - [
5 -1 .
- | ]
2 o
274 -
y 1 I I I I I I I 1
2.1 (L1) 0.0 0.5 10 15 2.0
1,10- -4.,7,13,16- 18 -6(L1) Molar ratio
( Shemel), (4)
) [6 12] 1 L3 Cad, Trg HO
, 4.7 ,13,16- -1,10- -4.7, (@ 10pL Cadl, (1.9 mol/L) L3 (1.1 mol/L)
13,16- 18 -6 100 98 % ()
, , ( 30 %) . Figure 1 Cdorimetric titration of L3 with CaQ, in Trig HA bufer
(1] (pH8.0) a& 25
3 5min (a) Raw datafor sequentid injectionsof 10UL Cad, olution (11.9 nmol/
5406 L) into L3 olution (1.1 mol/L) ; (b) Heatsof reaction as obtained from
' the integration of the caorimetric traces
, NaOH
’ Scheme 1 , (L2) 6
| NaOH | | “ 2 X
' 3 (L2) 4 (L3) .
2.2 cal ) ) [14]

25 20 mnol-L "' Trig HA (pH =8.0)
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