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Fig.l Structure of the complex of bis crown

ether with rubidium picrate
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Table 1  Atomic Coordinates (x10*) and Equivalent Temperature Factor (A2x 10%)
x y z U

Rb (1) 1240 (1) 3518 (1) —6638 (1) 54 (1)
o () —208 (3) 2694 (3) -7007 (2) 56 (3)
(o] ) 248  (3) 3343 (3) ~7800 (2) 60 (3)
(o} @3) 388 (4) 4597 (3) =7243  (3) 83 (3)
(o] @) 690 (4) 4582 (3) —6082 (3) 71 (3)
o (5 73 (3) 3340 (3) —6100 (2) 57 (3)
o (6) 2057 (5) 2496 (3) -5863 (3) 91 (4)
o 1738 (4) 2278 (4) -6976  (3) 84 (4)
o (8 2187  (4) 3549  (4) -7331  (3) 83 (4
o ® 2349  (4) 4528  (3) —6499  (3) 67 (3)
o 10 2674 (4) 3607 (3) -5651 (2) 67 (3)
c -34 (5 2313 (5) —6532  (3) 48  (4)
cC @ =324 (6) 2374 (5) 7515 (4) 65 (5)
C 3 -386 (5) 2911 (5) -7940 (4) 57 (4)
cC @ 124 (7) 3971 (5) —-8073  (4) 75 (5)
cC (5 ~170  (6) 4456  (6) -7759  (5) 81 (5)
C (6) 81 (9) 5055 (7) -6962  (6) 123 (8)
c 535  (8) 5150  (6) —6422  (5) 100 (7)
cC ® 167  (6) 4435 (5) -5799  (4) 63 (5
c ) 309 (6) 37137 (5) —5603  (4) 58  (4)
c 10 106 - (5) 2665 (4) —6039  (4) 46 (4)
c v 283 (5) 2355  (4) —-5534  (3) 48 (4)
c (2 306 (5) 1681  (5) -5519  (3) 47  (4)
cC 13 148 (5) 1310 (5) ~6009  (4) 51 (4
c 3 =25 (5) 1628  (4) —6521  (4) 51 (4)
Cc (5) 2372 (5) 2609 (5) ~5317  (4) 58 (4)
c e) 2024 (5) 1837 (4) —6077  (4) 59  (4)
c an 2222 (7) 1862 (6} —6609  (4) 94 (6)
c ) 1905 () 2385 (6) —7493  (4) 82 (6)
c (19 2491 (7) 2921 (6) -7426  (5) 91  (6)
Cc (20 2693 (7) 4079  (6) -7282  (5) 93 (6)
c (@n 2392 (6) 4664  (6) -7059 (4) 79 (5)
C (220 | 3048 (6) 4506 (6) -6079 (4) 81 (5
c (2 [ 2933 (%) 4291  (5) —-5541  (4) 79 (5)
C (24) | 2698 (6) 3227 (5) -5194  (4) 56 (4)
cC (250 3014 (6) 3417 (5) —4660  (4) 69 (5)
C (26) i 3013 (6) 2977 (5) -4226 (4) 70 (5)
c (@n | 2705 (3 2364 (4) ~4342  (4) 54 (4)
C (28 ! 2316 (%) 2174 (5) —4399  (4) 51 (4
N Q) 486 (4) 1300 (4) ~5015  (3) 517 (3)
N (2) ' 2744 (4) 1968 (4) -3878 (3) 62 (3)
RO (2) | 2476 (1) 3063 (1) 366 (1) 51 (1)
o un 1093 (4) 3447 (3) =535 (2) 56 (3)
0O 12 | 1457 @) 4051 (3) 489 (3) 59 (3)
o (3 ' 1517 (3) 2786 (3) 1031 (3) 61 (3)
O (14) . 2019 (4) 1676  (3) 527 (2) 60 (3)
o (as) I 1370 (@ 214 (3) -509 (2 60 (3)
0 (16) ‘ 3498 (4) 2909  (3) -304 (2) 58 (3)
o 7 2928  (3) 4153 (3) -265 (3) 51 (3)
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x u*
o (18) 3473 (4) 4135 (4) 936 (3) 76 (3)
o (19 3574 (3) 2856 (%) 1463 (2) 61 (3
o (20 3825 (3) 2238 (3) 5718  (2) 54  (3)
C (29 1 (5) 3198 (4) -1033  (3) 43 (8)
Cc (30 991 (5) 4149  (4) =506 (4) 56 (4)
c (31 838  (5) 4251  (5) 5 @ 60 (4)
cC (32 1294  (6) 3951 (5) 981 (4) 69 (5
Cc (33 953  (6) 3279 (6) 990  (5) 77 (5
Cc (34 1227  (6) 2141 (5) 1005 (4) 65 (5)
c (35 1845  (6) 1674 (5) 1036 (4) 63 (5
C (36) 1516 (6) 1313 (5) 84 (4) 63 (4)
c (31 1573 (6) 1534  (4) —454  (4) 56 (4)
C  (33) 1255 (5) 2504  (4) -1012  (3) 50 (4
Cc (39 1298 (5) 2189 (5) -1474  (4) 56 (4)
Cc (40 1153 (5) 2532 (4) -1981 (4) 51 (4)
Cc (41) 1025 (5) 3201 (5) -1988 (4) 59  (4)
c (42 1020 (5) 3522 (5) -1505 (4) 57 (4)
C (43) 3504 (5) 2245  (4) -382  (4) 47  (4)
C (M) 3307 (5) 3324 (4) -781 (4) 53 (4)
Cc (45 3444 (5) 4019  (5) =561 (4) 60 (4)
. C  (46) 3105 (6) 4719 (5) 75 (@) 69 (%)
cC (47 3693 (6) 4603  (5) 595 (4) 77 (5
C (48) 4060 (6) 3955  (6) 1418 (4) 78 (5)
C (49) 3803 (7) 3474 (5) 1761 (&) 80 (6)
Cc  (50) 4171 (5) 2407  (5) 1538 (4) 64 (4)
Cc (51 3955 (5) 1883  (5) 1096 (4) 58 (4)
C (52) 3683  (5) 1871 (5) 9% (4) 5t (4)
C (53) 3703 (5) 1194  (4) 75 (4) 49 (4)
Cc (54) 3560 (5) 895  (5) —446 (4) 54 (4)
Cc (55 3378 (5) 1270  (4) -931  (4) 44  (4)
C (56) 3338 (5) 1954  (4) -%03 (4) 46 (4)
N 3) 1114 (4) 2227 (4) -2498 (3) 57 (4
N (4) 3241 (4) 916 (4) -1433  (3) 54 (3)
c (57 129 (5 1614 (5) -2525 (4) 49 (4)
C (58) 1042 (5) 1268 (5) -3041  (3) 47  (4)
C (59 1051 (5) 579 (5) -3019  (4) 56 (4)
C  (60) 919  (5) 209 (5) -3523  (4) 61 (4)
C (61) 793 (5) 542 (4) —4027 (4) 47  (4)
C (62) 79  (5) 1227 (5) -4031 (4) 49 (4)
C (63) 637 (5) 1584  (5) -4557  (3) 52 (4
C (64) 927 (5) 1588  (4) -3555 (4) 47 (4)
C (65 3104 (5) 1214 (5) -1893  (3) 51 (4)
C  (66) 3000 (5) 867 (4) -2416 (4) 50  (4)
Cc (67 3041 (5) 169 (4) —2445 (4) 50 (4)
C  (68) 2941 (5) -122 (%) -2978 (4) 55 (@)
C (69) 2843 (5) 274 (5) -3439  (4) 52 (4)
c  (70) 2801 (5) 954  (5) -3403  (4) 50  (4)
c (M) 2723 (5) 1345  (4) -3918  (4) 51 (4)
Cc (1N 2885  (5) 1260  (4) -2894 (3) 47  (4)

-1
U =3 (U, +U,+U,)
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Table 2 Selected Bond Angles for the Complex Table 3 Seclected Bond Lengths for the Complex
of Bis Grown Ether with Rubidium Picrate

O (1) =Rb (1) =0 (2) 53.5 (2)

Rb (1) =0 (1 3.151 6
O (2) =Rb (1) -0 (3) 58.9 2) W W ©

Rb (1) -0 (2) 3.009 5)
O (3) -Rb (1) -0 (4) 57.7 2) Rb (1) 0 (3) 2806 @
O (4) —-Rb (1) —O (5) 56.1 @ Rb (1) -0 (4) 2.965 )

Rb (1) —O (6) 2.972 (¢))
O (6) ~Rb (1) -O (7) 55.3 2)

Rb (1) -O (7) 2.935 8)
O (7) —Rb (1) -0 (8) 61.1 2 Rb (1) -0 (8) 2904 ©)
O (8) ~Rb (1) -0 (9) 58.8 193 Rb (1) -0 (9) 2.917 Q)

Rb (1) -0 (1-10) av. 2.986
O (10) —Rb (1) —O (6) 494 2)

Rb (2) -0 (11) 3.038 (6)
O (i1) —Rb (2) -0 (12) 55.5 (2) Rb (2) -0 (12) 2,904 (7)
O (12) -Rb (2) -0 (13) 60.1 2) Rb (2) -0 (13) 2.922 7
O (13) =Rb (2) O (14) 58.5 2 Rb (2) -0 (14) 5.036 M

Rb (2) -0 (15) 3.099 (6)
O (14) —Rb (2) -0 (15) 53.8 (1 )

Rb (2) -0 (16) 2.993 (7)
O (15) -Rb (2) -0 (11) 49.6 2) Rb (2) —O (17) 3027 )
O (16) —Rb (2) -0 (17) 55.1 (2) Rb (2) ~O (18) 2.982 N

Rb (2) -0 (20) 3.008 6)
O (i18) —Rb (2) -0 (19) 58.7 (2)

Rb (2) —O (11-20) av. 2.998
O (19) —Rb (2) -0 (20) 54.8 (2) N () -C (12) 1.448 an
O (20) —Rb (2) -0 (16) 50.1 (2) N (2) -C 27) 1.413 (12)
C (12) =N (1) —C (63) 119.8 ) N (3) ~C (40) 1.437 (12)

N (4) —-C (55) 1.421 an
C (27) =N (2) —C (71) 120.8 8

N (1) -C (63) 1.254 an
C (55) =N (4) —C (65) 120.7 (8) N (3} =C (57) 1.256 (14)
N (1) =C (63) =C (62) 122.7 9) N (4) —C (65) 1272 aw

C (62) —C (63) 1.470 (13)
N () —=C (711) —-C (70) 118.0 (8)

C (70) —C (71) 1.502 (3)
N () =C (57 =C (58) 1226 O C (57) —C (58) 1453 (D
N (4) —C (65) -C (66) 122.2 9 C (65) —C (66) 1.466 an
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BIS-CROWN ETHER
VI.SYNTHESIS AND STRUCTURE OF COMPLEX OF THE SCHIFF
BASE TYPE BIS CROWN ETHER WITH RUBIDIUM PICRATE

Sun Xiaogiang Wung Defen  Wang Dengjin @ Hu Hongwen
(Departr . ... of Chemistry, Nanjing University, Nanjing 210008)
Zhou Zhongyuan  Yu Kaibei
(Chengdu Center of Analysis and Determination Academic Sinica, Chengdu610015)

The crystal structure of the complex prepared from the rigid Schiff base type bis
(benzo—15—crown—35) bridged by m—phenylene with rubidium picrate was determined by X—ray
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crystallographic analysis.

It was found that intermolecular 4 : 2 (crown ether unit ¢ metal) sandwich type complex
was formed between bis crown ether and rubidium ion instead of the intramolecular sandwich
complex. '

The crystal is monoclinic, belongs to P2,/ n space group with a=19.3049(49)A
b =20.4544(39) A ,c=25.4375(75) A, =107.925(21) ° .¥'=9556.90A3, F(000)=4175.41(c).All
the structure parameter were refined with the 8172 observable refractions to give a final
R=0.0781. m—phenylene bridge between two crown ether units still maintained approximately
the plane rigid form. The two benzo crown ether rings are situated at trans—trans position to the
m—phenylene bridge and have different space orientations, Rb1 and Rb2 were coordinated with
ten oxygen atoms within the ether ring having different space orientations in two bis crown
ethers. The average Rb—O. lengths are more longer than K—O lengths, but the angles
0,~Rb—-0,,, are smaller than the angles of O,—K—O,,,. This indicates that the cavity formed
by the two crown ether rings in the rubidium complex are more larger than the complex of
potassium. The picrate anions interact with the larger cation by ionic bond.

Keywords: Schiff base bis crown ether complex crystal structure



