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1 SEIEERSY

1.1 XFE5RA

X4 A0 s AL (AU RS =62 ANES T, IR ARALIE ) 5 Nicolet 5700 FIZLAMNETEAL ; Mercu-
ry-300M AZREIEIRAY ;. Bruker Smart CCD 1000 X 2R A7 5.

AR (AL R ), sRDUE2ER) T AR (AR 2%, Bilglsn =) HEnERh
GrHral.
1.2 F&ESFLBIEM

FSCHR[18 1 T EEA M EMSF L, m.p. 95 ~96 C (SCHME!™ . 94 ~95 C).
1.3 S|f&EL-2H" - [MCL]*" - CH,CH,OH(M =Cu, Co, Mn)#1 L -2H" - [ CuBr,]*  B9#I&
1.3.1 K,[CuCl, ], K,[CoCl, ], K,[ MnCl, ] # K,[ CuBr, ] /A W B % 4> FIFREL 1.7 £(0.01 mol)
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CuCl, + 2H,0 F11. 53 g(0. 02 mol) KCl, 1.2 g(0. 005 mol) CoCl, + 6H,0 F10.77 g(0.01 mol)KCI, 1.0 g
(0. 005 mol)MnCl, + 4H,0 F10.7 2(0.01 mol)KCI, 1. 11 g(0. 005 mol) CuBr, F1 1. 19 g(0. 01 mol ) KBr,
A3 AN — 8 B KA, BOHl Ak 4 Fhas— s, e
1.3.2 &K L-2H" - [MnCl,]*" - CH,CH,OH(1) 8y %|% HL0.3~0.4 g /KL, FH10 mL /KL%
W, PSS mL H,0, FWRERRRITY pH (A5 2 ~3, )5, A 1 mL K,[ MnCl, ] %W, TR
B 10 ~12 d, 3FRE AR (L), m.p. 227 ~229 C. IR(KBr), #,,/cm™'; 3538 (w, OH), 3411
(s, N"H), 3008 (w, ArH), 2719, 2622 (s, N*H), 1621, 1497, 1457 (s, Ar), 2944 (s, CH,);
'"H NMR(D,CSOCD,, 300 MHz), 6: 1.09(2H, s, CH,), 4. 11(12H, s, CH,), 7.50(20H, s, ArH &
20y, H "H NMR R A Ui L 5 C B EE R o 1:0. 5.
1.3.3 @K L-2H" - [CoCl,]*" - CH,CH,OH(2) Wy %l & SLIHEAER L, THEIRFHEL 7 d, 1%
FIRE A (2), m.p. 229 ~233 °C. IR(KBr), #,,/cm™": 3532(w, OH), 3415(s, N*H), 3008
(w, ArH) , 2719, 2623 (s, N*H), 1623, 1497, 1457 (s, Ar), 2945(s, CH,); 'H NMR(D,CSOCD;,,
300 MHz) , 8: 1.03 ~1.08(2H, t, CH,), 3.40 ~3.47(1H, q, CH,), 4.24(12H, s, CH,), 7. 41(20H,
m, ArH E24%), H'H NMR & 9 U5 TR 2 A L 5 C BB R o 1:0. 5.
1.3.4 ®ML-2H" - [CuCl,]*" - CH,CH,OH(3) 8 #| % SCIRIRER L, TEIRTHELS8~104d,
R E TR (3), m.p. 173 ~178 °C. IR(KBr), #,, /em™"; 3524(w, OH), 3467(s, N*H), 3030
(w, ArH) , 2713, 2616(s, N*H), 1605, 1497, 1457 (s, Ar), 2959 (s, CH,); '"H NMR(CD,0D, 300
MHz), 8: 1.18 ~1.23(3H, t, CH,), 3.69(2H, d, CH,), 4.37(4H, s, CH,), 7.48 ~7.58(10H, m,
ArH). H1'H NMR §5 980 i B Bo iR L 5 CREREE /R R 1:0. 5.
1.3.5 &K L-2H" - [CuBr,]” (4) 4% SCREMER L, TERTFHELS8~10 d, H2KEE R
fmfA&(4). IR(KBr), »_ /em™": 3389(s, N*H), 3033(w, ArH), 2646, 2589(s, N*H), 1626, 1497,
1457 (s, Ar), 2951(s,CH,); '"H NMR(D,CSOCD,, 300 MHz), &: 3.46(4H, s, CH,), 4.36(8H, s,
CH,), 7.48(20H, m, ArH H%).
1.4 SBE X FHELTHNE

TE Bruker Smart CCD 1000 X SF£efii S AL b7 0 X BPERAT OS85, A pfaas, Mo Ka(A =
0.071073 nm) , WCAEATSS 5 B BCE. 7EMOML b A B2k (SHELXS97 ) f# dr A A, 38 kA d5e /N — 3fe i
FZE(H Fourier 3R 15 &AL SR FIFFIWT E FFP 28, M/ R IME IE & W 51, U] 11536 A
Fourier 445 &R &R 0 & .

2 ARSI

TIREER AV 1 ~4 B X FLR B RIASE T E L

B 53 [MCL, ]>~ (M =Mn, Co, Cu) 5B LryBCIA L AHEAEHAFS] T MR 1 ~3. iK1 2&H
AR IR L 5[ MnCl, 1°~ K CH,CH,OH #% 1: 1: 0. 5 BYFEE/R oA 25 . [ MnCl, 1% (x,1 +y, 2) 1
Cl1 A1 C12 73505 L 9 N2H F1 N1H JE 8 NH---Cl 35, # (H---Cl) i ( LN—H---Cl) 73514
0.2307 nm A1 145.14°, 0.2178 nm £ 176.92°. C13 5 H8B, Cl4 5 H26 il HIB 5 HIJE AL CH---Cl 55 &,
OB (H---Cl) M ( £C—H---Cl) 4054 0. 2664 nm A1 171.38°, 0.2905 nm £ 129. 30° L) }
0.2713 nm Ml 157.55°. i LR NH--- Cl % S0 F CH -+~ C1 55 U5 A B VR A 1T HEmp i [ 1 1
(A) ], HEBIHT b FlAE AR B AR R HES A 1D HPARZERE, 1D 90T o FAEM, A AL 2D JZARE5H
JZIRFEZ 0 1. 240 nm. 2522 B8N M A EAE ISR ZS 08, ARSI T Rz
[E1(B) ], 257514 0.8 nm x0.76 nm. 2D JZARFHIE (010) UF b SlFEff, W5 FLAR LN 0. 79
nm X0. 51 nm [ 3D [FEHEZRZEH4 .

[MCL, 1> VEMAEH A7, HDU AR B2 i 1D 7 2 IS B S iy IR . DA 1 . el
5 (C17 ~ C23) 9 H23 JE AL CH -+ C1 55 S04, #EK (H---Cl) A ( LC—H---Cl1) 43 51
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Table 1 Crystal parameters of L- 2H* - [ MCl, ]*~ - CH,CH,OH(M =Cu,
Co, Mn) and L-2H* - [ CuBr, |~
Compound 1 2 3 4
Formula C31 Hy; ClyMnN, Og 59 C3y Hy7 ClyCoN, Oy 5 Cgy Hyy ClgCu, N, O Cs9Hsy Bry CulN,
Formula weight 642.39 646. 38 1302. 00 805.77
Crystal size/mm® 0.22 x0.20 x0. 16 0.20 x0. 18 x0. 14 0.20 x0. 18 x0. 12 0.20 x0. 18 x0. 12
Color Canary yellow Dark blue Orange yellow Puce
7K 293 293 293 294
Crystal system Monoclinic Monoclinic Triclinic Orthorhombic
Space group P2/n P2/n Pl Pbcen
a/nm 1.5554(8) 1.5562(5) 0.9318(4) 2.0012(3)
b/nm 0.9592(5) 0.9488(3) 1.5815(7) 0.97484(15)
¢/nm 2.1423(10) 2.1352(6) 2.1419(10) 1.5940(2)
a/(°) 90. 00 90. 00 92.167(9) 90. 00
B/(°) 92.386(8) 92.247(6) 92.094(9) 90. 00
v/(°) 90. 00 90. 00 90.933(9) 90. 00
V /nm? 3.194(3) 3.1502(16) 3.151(2) 3.1098(8)
VA 4 4 2 4
0 range/ (°) 1. 59—25. 01 1.59—25.01 0.95—25.01 2.04—26. 36
Collected/Unique 5634/3255 5557/3170 16037/10859 16502/3165
Ri/wR; 0. 0652/0. 1740 0.0511/0. 1335 0.0785/0. 1516 0.0407/0. 0713
GOF 1. 045 1.021 0.943 1. 009

Fig.1 Host framework of 1 - 2H* - [ MnCl, ]*~ salt

Building block formed by 1 with [ MnCl, ]~ through NH---Cl and CH---Cl H-bonds( A) and the channel structure formed
by CH---HC interactions along b axis, in which alcohol molecules are accommodated (B)
0.2910 nm F 140. 32°, i S EYT T KB [ & 1(A) ]. M T Cll—Mn—CI2 i Bl ff) 13 1
Cl4 3 5HRFE(C8 ~ C14) [ H8B A1 (€24 ~C30) 1) H26 LKL CH---Cl 5550, HEK 43514 0. 2664 F
0.2905 nm, $EA 4TI 171. 38°H1129. 30°, PRI (C8 ~C14) FI(C24 ~ C30) Wi/ T 5 EL
). IR, WA FARHE i 0 R AL T 1D A 0 A, VR R Rl 1) (TR AL T 1D T Y MR R A
[ET(A) ], ARG Mg B HES Y 1D 4.
mn A 2 F 3 e B FARBIBCAR L 5[ CoCl, 177 3% CuCl, ]*~ & CH,CH,OH #% 1: 1: 0. 5 By EE/R LA
ghmik. BASArE SR 2N, ENNZEEZ N 1.23 nm, fLESHIZH 0.79 nm x
0.511 nm 0. 81 nm x0. 513 nm. FLEAK/NGRU/NZESR ATRESE T [ MCL, 177 BB R R/ N B AS [R] FIT 8L
AR 3 =R AR, PLZSIAIRE, SRR IT AP AN AL Cul A Cu2 JET-, BT SIS
T D7, LRI 2D EARESH, LR T 3D 25 k.
BidA L iy 5 B B K 23 B . FEfR 1 ~3 ) A TR A AR I S 5 — R A T Y
AEFE] 4> 9 P2 A R A CH--- HC A EA/E . H13---H20 4 K4 0. 2320 nm, £ C20—H20---HI3 =
126.13°, £C13—HI13---H20 = 141.13° [ fhi& 1, WA 1(B)]; H27 ---H6 M8 K 4 0.2342 nm,
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£/ C27—H27---H6 =140.20°, £ C6—H6--- H27 = 125.30° ( fhi1k 2); H57 --- H6 HE K 4 0.2278 nm,
/.C57—H57 --- H6 = 139.75°, £C6—H6 --- H57 = 128.07°; H43 --- H27 4 K & 0.2357 nm,
/ CA3—H43---H27 =124. 88°, £/ C27—H27---H43 =137.37°(fhi&k 3). AJ WL, 45 R G A4 #8125 o 75 20
C—H---H—C XEHEAHEAER , (HEA L AR IEEIRas . BB R TE iUt 25 7% T 2 B K PR

WA T ML ~3 =70R ST/ 017, CLUAT C2' B 8w TR R 7, HAE kil b B IR
HITCIFE, B S EESr T BRSO P A R AR ER , Mk 1 ~ 3 th 25y el Juflae )
KR T2, XU R 2 B A G RE. 25 B, Bdik L 5[ MCL ]>" (M= Mn, Co, Cu)
B R BRI ELATALRL T — 0T B K 1 3D AR FHESR L5 4.

fik 4 2P ECR L 5[ CuBr, 177 % 1 1A BE /R Fe A g . @3 NH---Br EEVEH, W ¢
BRI 1D HPRGEHI [ K 2(A) ], FE(100) SIS0 2D ZIREEH) , SZIEE R R | Rl FAR FHES T
LS T A R IS5 ERE.

ma A 4 B9 I TR XS RR BT R 172 4 FECR LA 1/2 430 F[ CuBr, 177, tHEL R ULACIA L HAT X AR
450, FCAR L 5[ CuBr, 1*- ZIE WA BEAE R WE 2(B) iR,
(B)

[ — (A)
r L
b
! GHI3 HI3 g
) “yH6 Hoyg™

[ 1 HI:}A:-::H1

L

HEHISA "';o

Bri@ Cul Brl

Br2 Br2

Fig.2 Architecture between layers in the crystal of 1 - 2H* - [ CuBr, 1?7 salt(A) and conformation of

compound 1 in crystal 4 and the interactions between compound 1 and the atoms in the surrounding

molecules(B)

TEEI2(B) H, Brm RS RILAE SRR NH* Z [ &4 CH-+-Br A NH---Br #HEAEH] ;. HIA---Br2
Kk 0.2783 nm, £Cl—HIA---Bi2 = 174.48°; Hl---Brl K} 0.2499 nm, ~N1—HI---Brl =
146. 38°, fEECAR L ARFRIEBFATHES. (2, Br A SR RAIF AL L CH---Br /EA, BHIL, B&H
H LR SR O A gy B RS2, BI LD A L IR B R, ARTE RS T, B R
RIALEI G

2 £ X #
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Hydrophobic Channel Framework Constructed by
Second-sphere Coordination

YUAN Lei, GUO Fang, ZHANG Shuang, HU Zhi-Quan, XIA Fang, GUO Wen-Sheng”
(College of Chemistry, Liaoning University, Shenyang 110036, China)

Abstract Protonated N, N, N', N'-tetrabenzyl-ethylenediamine (L) can form second-sphere complexes with
[MCl, ]~ (M =Mn, Co, Cu). In these crystals, thick 1D ribbons and 2D layer frameworks are constructed
through N—H:--Cl interactions. The orientations of benzyl groups of compound L in the ribbon or layer are
horizontal and perpendicular, respectively, through C—H---Cl interactions, so that the ribbon and layer with
alternately convex-concave site arrangement are formed. The caves between layers are formed by
C—H---H—C interaction of convex-concave sites on the layers, thus constructing a 3D hydrophobic channel
framework , and alcohol molecules are accommodated in the channel. However, due to the absence of
C—H---Br interactions between benzyls and [ CuBr,]?” in L -+ 2H" - [ CuBr,]?", the orientation of benzyls
of compound L adopts the same direction as a molecular long axis , thus, the 2D layer framework formed by
compound L with [ CuBr, ]*~ is planar, and the 3D hydrophobic channel framework and the inclusion of alco-
hol molecules are not observed.

Keywords N, N, N', N'-Tetrabenzyl-ethylenediamine; Crystal engineering; Second-sphere coordination;
[ MnCl,/CoCl,/CuCl, ]*~; [ CuBr, ]*~
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