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Table 1 _Extraction Equilibrium Constants lgKe of Bis—Crown Ethers
bis—crown cthers alkali metal ions (diameter 2 )

E 2 BGERE 4 S TR 1gKe
Fig.z Extraction equilibrium constants
1gKe of bis—crown cthers 4 and 5
[picrate] =7 x 10 5mol « 1!

[bis—cown ether] =1 % 107>~5 x 10 °mol - I’

{calcd. from crown unit)

(monocrown cthers
cavity diamether A) Na*(1.90) K*(2.66) Rb*(2.96) Cs*(3.34)
2417320 5.30 6.55 5.74 4.97
3 (1.7222) 331 6.51 5.70 4.90
4 (1.7-2.2) 5.42 6.60 5.87 4.93
5-(26-3.2) 5.21 5.66 5.64 6.56

[a] unit for Ke are ( 1+ mol™)?
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Table 2 Extraction Percent of Bis—Crown Ethers

and Corresponding Monocrown Ethers

crown ethers alkali metal ions (diameter A)
(monocrown ethers : -
cavity diameter £ ) Na*(1.90) K*(2.66) Rb*(2.96) Cs*(3.34)
25(1.7-2.2) 8.4 81.3 67.1 8.7
3 (1.7-2.2) 6.5 78.5 66.7 7.1
4 (1.7-2.2) a8 85.8 60.9 6.8
MBI15C5 (1.7-2.2) 35 6.4 3.1 <1.0
B15C5™ ¢E7=2.2) 23 8.1 4.7 1.6
5 (2632 7.4 56.3 525 80.1
MBI18C6 (2.6—3.2) 6.8 50.6 28.7 16.5
B18C6™ (2.6-3.2) 42 555 30.7 20.0

[a] [picrate]=7%107°mol+ I"', [crown unit]=5X%10"*mol « I"!, [chloride]=1.0x 10mol » I},
<[b] [picrate]=7x 10 mol « I"', [crown unit]=3.5% 10™*mol - 1!, [alkali metal hydroxide]=1.0x 10"2mol « 1"
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Fig.3 extraction percent of bis—crown ethers

and corresponding monocrown ethers
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Table 3 Physical Constants, Elemental Analyses and

IR Data of the Bis—Crown Ethers
elemental analyes

molecular m.p. found(caled)

bis—crown IR(cm™)
formula )
ethers C H N
3400(—NH), 2860(—CH,-),
217- 58.34 6.58 12.09 1668(—C=N),1580. 1510(Ar) |
1 C34HMN601 0

219 (58.61) | (6.37) |(12.06) | 1270. 1050(Ar—O—CH,-),
1130(-CH,—O—-CH,-)

3360(—NH), 2925.

2860(~CH,~), 1640(-C=N),
166— 59.52 | 6.36 | 13.86
2 CyoH sN;Oy0 1590, 1510(Ar), 1270,
168 (59.38) | (6.35) | (14.15)

1050 (Ar—O~CH,),
3225(-NH), 2927.

2871(-CH;,~), 1623(-C=N),
172= 58.20 | 6.51 13.34
3 CyH N0, 1570, 1506(Ar), 1269.

174 (58.45) | (6.68) |(13.25)
1054(Ar~O—CH,-),

1134(-CH,~0—CH,)

3220(—NH),2866(—CH,~),
168— 56.72 | 5.76 11.46 | 1635(C=N),1592. 1512(Ar),

4 C3sHuN:O,, &
170 | (56.75) | (5.75) |(11.34) | 1271. 1047(ArOCH,),
1138(~CH,~0—CH,)
RS CIRRR, S hESS H e B R
3221(-NH),2863(—CH,~),
219- | 5595 | 6.13 | 10.05 | 1639(C=N),1593. 1515(A),
5 C39H52N60l4

220 | (56.24) | (6.32) | (10.14) | 1259. 1048(Ar—O—CH,)
1121(~CH,~0—CH,)
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Table 4 MS and '"HNMR Data of the Bis—Crown Ethers
bis—crown MS(m / e) 1HNMR
cthers (relative abundance) (8, ppm)
697(100.0)M+H; 11.3—11.9(broad, 2H, 2 x NH,
698(42.0)M+2H; exchangeable with D,0,disappearcd);
~H
1 699(17.0)M+3H; 8.5(s,2H,N=C. ) );6.8—8.2
695(9.4)M—1; (m, 8H, 8 x ArH);3.5-4.3
653(2.3)MH-2C,H,0 (m,32H, 8 x—-OCH,CH,0-)
789(100.0)M+H; i
11.2—11.6(broad, 3H, 3 x NH,
790(49.7)M+2H; :
exchangeable with D,0, disappeared);
791(15.4)M+3H; =
2 g 8.4(s, 2H, 2x N=Clp ); 6.8-7.3
787(12.2)M—-H;
: ; (m, 11H, 11 x ArH);3.4—4.3(m,32H,
701(4,5)MH—2C,H,0;
8 x —OCH,CH,0-)
657(8.4)MH-3C,H,O
740 (100.0)M+H; 11.3—11.8(broad, 2H,2x NH,
741(48.1)M+2H; exchangeabie with D,0, disappeared);
~H
3 742(20.2)M+3H; 8.5(s,2H,2x N=C_ o );
738(14.6)M—H; 6.8—7.3(m,6H,6 X ArH);
696(7.1))MH—-C,H,0; 3.5—4.3(m, 32H,8 x ~-OCH,CH,0-);
608(11.6)M*I-3C,H,O. 0.9-1.1(tr,3H, —CH,)
: 11.5—12(broad,2H, 2 x NH,
741(100.0)M+H; exchangeable with D,0, disappeared);
4 742(41.4)M+2H; 8.6(s,2H,2x N=C_ ';, %
743(19.1)M+3H 6.8—8.3(m,8H, 8 X ArH);

3.6 X4.4(m, 32H, 8 x -OCH,CH,0~-)
829(100.0)M+H; 11.3-11.9(broad,2H,2 X NH,
830(55.5)M+2H; exchangeable with D,0, disappeared);

5 831(37.0)M+3H; 8.5(s,2H,2X N =C:$);6.8-—-8.3
827(12.49)M—-H; (m,8H x ArH); 3.5-4.4
785(11.2)MH~-C,H,0. (m,40H, 10 x ~OCH,CH,0-)
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COMPLEXATION PROPERTY FOR ALKALI
METAL SALTS OF HYDRAZONE TYPE
BIS—CR2WN ETHERS

Lu Guoyuan Wang Defeng Shi Xiaolin Hu Hongwen

(Department of Chemistry, Nanjing University, Nanjing)

Five hydrazones containing two benzocrown units were prepared by the reaction of
bishydrazines containing pyrimidine, triazine, pyridinc rings and the 4/—formyl
benzo—15—crown—35, benzo—18—crown—6 ecthers with gooq yields. All these new bis—crown
ethers were characterized by clemental analysis, IR, 'THNMR, and MS. The stoichiometry of the
complexes formed by the bis—crown others with alkali metal cation was determined by
clectroconductivity titration of the ligand with alkali metal tetraphenylborate solutions. The re-
sult show that the bis—crown ethers containing benzo—15—crown—5 units formed 2 : 1 (crown
cther units:metal ion) sandwich type complexes with potassium, rubidium and qesium ions. But
the bis—crown ethers containing benzo—18—crown—6 units only formed 2 ¢ 1 complexes with
cesium ion. In addition, extraction were carried out from aqueous alkali metal picrates solution
with bis—crown ethers solution in chloroform and extraction equilibrium constants were also
evaluated. The results indicate that their extractability and cation—selectivity are more

effectively than the corresponding monocyclic crown ethers.

Keywords: bis—crown ether conductometry picrate extraction



