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Abstract: Three binuclear iron(Il) imidazole Schiff-base complexes were constructed by one-pot multicomponent
assembly of di(imidazole aldehyde)(A~C), 2-aminoethyl (ethyl) amine(D) and Fe(OTf), under solvent-free grinding
conditions. X-ray crystallography revealed that the three complexes crystallized in different space groups of Cmca
for 1, P2)/c for 2~3. And the molecular structures of 1~3 all display Fe,l, arrangement. In complexes 1~3, two
ligand strands wrap around two Fe?* ions and the Fe®" ions are coordinated to chelating moieties from two imidazole
nitrogen atoms and four amine nitrogen atoms, resulting in the pseudo octahedral FeNg coordination geometry.
Taking advantage of the facile approach above, we then investigated the discrimination abilities of the
multicomponent assembly process under the solvent-free condition when different components were mixed
together (a mixture of D, two kinds of di(imidazole aldehyde) of A~C and Fe(OTf),). In this assemble system,
combinations [D+A+B+Fe*] or [D+A+C+Fe**] adopt narcissistic self-sorting with only two species, while social
self-sorting took place in the combination [D+B+C+Fe*] forming the single heteromer 4, which was composed of
two different ligands and exhibited Fe,l.L" arrangement. The structure of 4 was further verified by the X-ray

analysis by preparing the single crystal of the heteromer 4. To compare the efficiency of solvent-free grinding
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solid self-sorting against the solution self-sorting, the conventional solution-based self-sorting reactions were also

performed using the same starting materials with equal amount. In consequence of the complexity of 'H NMR

peaks of mixture, the selectivity is poor in solution. Overall, compared with self-sorting in solution, the solvent-

free grinding self-sorting is more efficient due to the certain restrictions of molecular movement. CCDC: 1447337,

1; 1447338, 2; 1447339, 3; 1447340, 4.
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Fig.1 Schematic representation of the synthesis of iron(Il)

complexes under solvent-free grinding conditions
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FTLA2000-104 £LAMGIEAL, HH# 1 F 4 000~
500 cm™; AVANCE III 400 MHz 4 %005 1k A% fi M 4ig
1t 4% ; Elementar Corporation Vario EL I JC % 43 #7
5 TU1900 AURUG R 5240 ) WL 43 566 BE 3 ; SMART
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Bt (A) 4 B B B STk i ) 5 s R A 702 B - F
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9 1L

PR 2-PK wg IR (2.402 3 ¢,25 mmol),2,4-XL
(I = HE2K(2.171 3 g, 10 mmol) , TG 7K sk iz £
(2.764 2 ¢,20 mmol), MAF] 100 mL B K FEHH
] S N AR 22 TP N 40 mL N, N-F SEH ke 6 R
SARPTR T 323 K FF8edii bt 3 d, AR5 A
2RI g uEWm 15 mL 7K 285 H 60 mL &
% TR A 3 K (3%20 mL), WA HLIZ I F it 5
FRAR K s W TR U, 12 3 T JE K B R B 1 M | I )i i
MeRR KBRS, BT S AE 40 CCELZS T4
TR A R R 2R O TR T 45 A B
A ER B S (7 % .81%), 'H NMR (CD,CN, 400
MHz):6 9.82 (s,2H,H-C=0),7.18(s,2H ,imidazole),
6.74(s,2H ,imidazole),5.67(s ,4H,-CH,-N),7.14(s, 1H,
phenyl),2.09 (s,3H,CH;-phenyl),2.28 (d,6H , CH;-phenyl)
(Fig.S2a);IR (KBr,cm™):3 114,2 972,2 922,2 835,
2799,1 690,1 466,1 483,1 407,1 340,1 330,804,
793,780,764 ,754(Fig.S1); JLH 73 HT#% CoHyN,0, T

BAH (%):C 67.84,H 5.99 N 16.66; FLIME (%):C
67.80,H 5.86,N 16.49,
1.2.2 2,5- 00 e = (kw2 T ) - X - — F 2 (C)
196 B

5 B WG BT AL, 2, 53R 3 X
TSR 2 4B (T ) = R (R R L T2 %),
'H NMR (CD,CN,400 MHz):6 9.75 (s,2H,H-C=0),
7.31(s,2H ,imidazole),7.25(s,2H,py),6.57 (s, IH , imi-
dazole),5.58 (s,4H,-CH,-N),2.20 (s,6H ,CH;s-phenyl)
(Fig.S2b); IR (KBr,em™):3 113,3 091,2 923,2 840,
1686,1673,1509,1476,1458,1406,1339,1302,
1 262,1 236,1 160,1 037,918,871,785,769,751,
705,692,684 ,631(Fig.S1); TR M ¥ CH;gN,O, 11
BAH (%):C 67.07,H 5.63,N 17.38; LME (%):C
66.80,H 5.82,N 17.5,
1.2.3 BB YI[Fey(Ly),)(CFS05), (1)H G L

73 IR A(123.13 mg,0.5 mmol) . D(88.20 mg,
1 mmol) A1 = 50 H it 2 V. 4% Fe(OTh),(176.99 mg,0.5
mmol)ﬁfgf&wﬁ%tp JFP SRR 5 min, 1R A B K B
W B A58 R R AR R AR AL IR AR
7 FHJEK Sk (3x 10 mL) e, B 2520 5 Al e ok
NSEA ML, ARG IR R RCE T 40 CHLA T
L IR S SAN N i NI 80 &2 St 7/ N3
T o, gL EApRm, HHIERES 2
AT, HIJOK OB Bk ik, — 5 18
A RE LT R RO R IR (%, 78%),, UV-Vis
(CH;CN) A,,./nm:203,297,555(Fig.S4);'H NMR(CD:CN,
400 MHz):6 10.54(s,2H%),7.01 (s,2H%,6.29 (s,2H?),
5.63(s,4H?),5.04 (s,4H°%,4.50 (s ,4H7),4.18 (d,J=12.8
Hz,4H%),3.62 (s,4H"),2.96 (s, 6H°) (Fig.S3a); IR (KBr,
em™):3 480,3 235,2961,1 560,1 441,1 273 ,1 161,
1 .023,647; JCESHIHE ClH FFe;,N 0,8, T H1H
(%):C 36.30,H 4.70,N 15.64; SZlI{E (%) . C 36.63 ,H

4.88,N 15.67,
7 8
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(CHCN) A,../nm:206,297,556(Fig.S4);'H NMR(CD;CN,
400 MHz):8 10.90(s,2H’),7.14(m,2H?),6.36(s,2H?),
6.25(s,2H%,5.78 (d,J=12.65 Hz,4H%,5.57 (m,4H?),
5.32(m,4H°%),5.11 (s,4H"),3.78 (s,3H"),2.92 (s ,6HY),
2.33 (s,6H")(Fig.S3b);IR (KBr,em™):3 493,3 236,
2 968,2 354,1 560,1 447,1 268,1 154,1 035,642;
TCE T CsHyoF 1oFe N 60,8, 71 HAE (%) : C 41.93,
H 4.85,N 13.49; SZWI{E (%):C 42.06,H 4.92,N
13.53,

8 2 10
N NI
/\H Ne 7 2N H/\
, s [
L ;)\N NNy
=/ </
2 5.6

1.2.5  BLA Y[FeyLs),)(CFS0,), (3) 5 1L
SEAEY 1 Ma Rk, 1 C & A,
PRASECE Y 3, RIS R S Bk ik vl R A5 B2 R AT
S 58 B AB SRR A AA (77 . 78%) , UV-Vis(CH,CN)
Aw/nm : 206,298,555 (Fig.S4);'H NMR (CD;CN 400
MHz):8 10.62 (s,2H9,6.66 (s,2H?,6.56 (s, 2H%),6.32
(s,2H%,5.70(m, J=14.9 Hz 4H?),5.61(m,4H7),5.23(m,
4H"),5.09(s ,4H°),3.62(s,6H"),3.02(d , J=40.4 Hz,6H'")
(Fig.S3¢); IR (KBr,em™):3 475,3 236,2 974,1 554,
1 453,1 268,1 155,1 029,642 cm™; JC & 77 Hri%
CsoHreF FeN0S, TH A (%):C 41.18,H 4.69,N
13.72; 52 (%) : C 42.23 ,H 4.76,N 13.83,

|
— L
L= NHN’,N / N{NHN‘)
r N\) 4&/1\1 \\
5

1.2.6 LA YI[FesLoLs)](CF:S05), (4)1A BT

Bl G 4 &7 IR A 450 [D+B+C+Fe T 7
B A Ay 2 ek AR e U, BB BRI . 4 )
FREL B(84.09 mg,0.25 mmol),C(80.59 mg,0.25 mmol),
D (88.20 mg,1 mmol) Al = 3 H fiff i2 W. 2k Fe (OTH),

10

2

(176.99 mg,0.5 mmol) Z M HIAFH i | FpLe it 5
min, TR [ AR B2 8 0,58 4 AR IR SR 4L
0, R T ARRL S TEOK 2 (3x 10 mL)BES
Bk 25 /0 i ml BEAC I 58 4 I ) I, SR K i i
T 40 CEHZ THRM T T8 B AR Ea kK,
W B AT T NG, T UERR 2D 2R i,
WU e % 2l g, FHIJCK CBEY O 55 35 i
I, — 8 G e RE LT S R SRR IR 7
59%) ., UV-Vis(CH;CN) A,./nm:206,297 ,556(Fig.S4);
'"H NMR(CD;CN,400 MHz):6 10.91(s,2H®),10.72(d,
J=40.4 Hz,2H%,7.12(m,2H>"),6.75(s,4H’),6.33 (m,
J=19.1 Hz,2H%),6.28 (m,4H*"),5.74(m ,4H?%),5.64(m,
4H%),5.23(s,4H%),5.10(s,6H*),3.77 (s ,6H), 3.66(s,
6H"),2.93 (s,4H"*?),2.38 (d,J=29.3 Hz,4H")(Fig.
S3d);IR (KBr,cm™):3 463,3 236,2 974,1 452,1 268,
1 155,1 029,635; TCE M1 CsHyF pFe,N 0,8, 1T
BAH (%):C 41.56,H 4.77 N 13.60; SEIMH (%) C
41.72 ,H 4.85,N 13.73,
1.2.7 X S i it

B SR DA 173 (2K R, i APEX
I DUO CCD A HHAXC I 22 , R FH A7 58 5 (5 40 Y
Mo Ka 51 £6(A=0.071 073 nm), LA o 434 J7 i 4
AR, S EOH SMART 3448 7 9k H SAINT
AT B, LR AP o FEE
R 0.30°, 117 5 ik BE A4 28 SADABS SRS IEM iy
TR 54032 F SHELX-97 & 7% % FH B4 95 i 0 OF 3%
F F2 %A AR SR A bR B LA ) S S R AT
T AR /N R PG AR T B Sk
B0 A AP 1 SIS0t 2k (RS RS R
11 BE VA AT S BT 5 59, B S BB wR, (8 R
o A IR R Th AR AR AEAS R R B 1 TE )T X T
AR 2548 v T Ty A B 1 7 vk 2 BROCERUOTEA T, DA
) S AR R DL 3 1 R R A 51 TR ST

CCDC:1447337,1;1447338,2;1447339,3;1447340,
4,

2 #FR5iTie

21 BEEYW1-3WEBFIHES K

R CTC W I I B v, R BRI R 2
(1:2:1)FR HUBK e XU (B 5% C 3¢ D), 2 ik A Fil =3
F il 19 VB 22 B B AF o oy | R S AT 5 T AW ¢ ) [
PRBI 8 T b ol B A R A TR SR AL 8 X ARERTE A
SRR C=N WREHER Fe-N FLAEEMIE L, H 4R
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Table 1 Summary of crystallographic data for complexes 1~4

1 2 3 4
Formula CyHesF2FeaN1601S, CssHsol 12F'e2N 1601234 CssHrel' 12FeaN 1601254 CsHsF2FeaN 160125,
Formula weight 1 465.08 1 661.32 1 633.27 1 647.29
Crystal system Orthorhombic Monoclinic Monoclinic Monoclinic
Space group Cmca P2/c P2\/c P2\/c
a/ nm 3.535 4(3) 1.090 04(8) 0.970 95(6) 1.017 2(11)
b/ nm 2.533 43(19) 1.879 99(15) 1.942 81(13) 1.912 1(2)
¢/ nm 1.454 73(11) 2.159 47(15) 2.112 80(11) 2.122 56(19)
B/ 90 117.290(3) 109.004(3) 111.197(5)
V / nm® 13.029 7(17) 3.932 8(5) 3.768 3(4) 3.850 3(7)
D,/ (g-en’) 1.494 1.403 1.439 1.421
Z 8 2 2 2
F(000) 6 048 1720 1 688 1704
0 range / (°) 2.85~24.50 3.02~25.36 2.98~25.40 1.48~25.00
©/ mm™ 0.672 0.567 0.590 0.578
Index range -40 = h < 41, -12 < h < 16, -1 <h <11, -6 <h <12,
28 <k <29, -2 <k <22, 23 <k <23 22 <k <22,
-15<l<16 24 <1<26 -25<1<25 25 <1<21
Reflections collected 23 886 22 160 25 021 19 951

Independent reflections

5 437(R,=0.078 2)

7 067(R,,=0.051 1)

6 749(R,,=0.073 4)

6 629(R,,=0.082 1)

GOF (F?) 1.357 1.038 1.158 1.047

R (I1520(1)) 0.126 9 0.058 6 0.069 6 0.099 7
wRY (I1>20(1)) 03123 0.161 4 0.185 6 02518
R (all data) 0.178 5 0.095 6 0.134 4 0.253 2
wRY (all data) 0.339 1 0.179 4 0.223 2 0.293 3

*R=2XNFJ-IFN ZIE); * wRo=[ Xw(F-F% X w(F)]"

HoL A TR A BER, QREFITE 5 min J5 AT LA B
[ A B 0, 58 42 e 7 R TR R T X R MR UL 2 41
g F 2% O 2 SR RN 58 4 R A K 1 3R = i
TEK Tk ¢ Bk 2 /0 kT g R SN 58 4 19 ) o D
HEHBRF= 1~3 A8 FO A B | Tos S WL 1
B W N N TG | B N RS 22 T LML
& VLGNt A, ATTHED ] BEAEAE AR 2 AR
(1) 7Y B C=N LR HE R Fe-N TC A S AR 4 hy 25
GIE N, Gl X e b 4 oy W BIF S | MILAW AR FH A 45 )
THAEh, & TR Eh e, R e 4 Ge 65
] P2t R 8 T IOV AR R — e, (20l C=N
Fl Fe-N HEAUIRHETE L, (2) A Z v Jir i 1) 52 i
VM Gy 2 — Z W tEH R R, 7E C—RE
BADHE Z 4 7 A A3 B WS 2 A R T s
AR VR A W0 SR, 3 — 20 Ik T 2H 5 0 1Y
AT,

22 AHRIES

R T UE B [ A A T LA T A, X 4
JEORHE 43 BC AW 1~3 FORIF S 7= 5 R R ) B i Ak
B WL HMCIE ST A BT (18 2) B T L
JURRE 43 BRI SR A 1 680 em™ BT (9 C=0 B
TR R S WS 2%, TFE 1 560 em™ BT L T
B A 0 AR A B I S A B AR A C=N XU
i 457 41 2 W SO0 3K A0 G s o I S A R RS R L
R A BT T3 A0, C=N BUSEE I 455 41 25 W2 Ac 06 17 137
AH BE STk © 2 38 1 25 5% 08 i 1) TG O B, 1 B e e
WS T 5AWE LM R AL, B4 & b
fi& A BEAM, 7E 1 260 1 638 em™ 2247 H B A W U
U U] S BH B 7 OTE A RRAE W Wi . )i, 5 el 5
Y1 1~3 (R AR 7= RGT L 19 5 g Ak B W 20 40 ik
B FRA & A5 2T AMFRAE RS I SE AR W) £ 2T 50 o
BT 1) 5 SRt 2k — 25 B T ) FH AILAR AT 5 v A 2 45
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1 (After grinding)

1 (Single grinding)

2 (After grinding)

2 (Single grinding)

3 (After grinding)

3 (Single grinding)
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a4 L
3000 2500
Wavenumber / cm™

1 s s L n 1 L
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Wavenumber / cm™

Bl 2 TEEY 1~3 45 B O6H I A0 IR XU | 22 i | IG5 790 B0 8 7= i A0 B it A 45 190 9 21 1 38 EL T
Fig.2 FT-IR spectra of corresponding di(imidazole aldehyde), diamine, crystalline products and

crude products obtained under solvent-free grinding condition

BB,
23 BELEHLSH

ST LU A SR S i 2 R AT
TR G X S L R A R | AR S R 05 R
F AT B AR UL 1 RN ST, BRAN BRSSP A
Al A R R XS R AT S UE S A A R A —
k(] S5), X SR o AT S s SRR an sl 3
Jin 3 AN BB W AE 2 (B S oe 254 1 AR5 AR, 38R
Fe,l, I G, A EITTHAE 1 A [Fe,l
PRES ¥ F0 4 > OTE BT E 7, AL 3 Al BiE 59 1~3
14 22 BIAAE T FC AR b 2 A R e 7 22 [0] 7 1 i Sk AT
Be &9 1 W F % BE T Ol 22 M ot SE 4% -C He-, THRC &
W23 I AT DU 2 I 8 4 1 8 BRI B

(b

BLAY 1455 TIERZ M RN Cmea EHEE, LAWY
2 345 TR R TN P2/e ZERIBE, 3 DELEY
SR WERE TS 2 AR ) 2 ARk N R
T UL R Z A5y i 4 A N JRF R A Z A EH K
LY T AR NTHR FeNg FLfL BT B4 BUE 7S
WHERES & 2 MRS T AR T8k 2 4%
BCAR L ZEIE B Fe L, BUAUZIEC G 9, EATH Fe-N *F-
B 0 A 7E 0.196~0.199 nm 36 Bl 4 | 158 B B B i
B 13 (148 thon 240 FAL A BESIS XTELA
Y11, 58455 F Fe---Fe BB 4 0.964 nm, H 1A
A ity WK s L AT [ A R R AEAROE R <27 IR (A
S6a) , XL (WK W — T JHie ) T o 32 4% 6k PAT SR MR o7 58 S~
AR 38 Xy B 7 5 BRDFEATEC AL, H 2 A ke

N4D  N4A

30% ellipsoids; All hydrogen atoms and anions are omitted for clarity; Symmetry transformations used to generate

equivalent atoms: ' x, —y+2, —z+1 for 1; ' —x+1, —y+1, —z+1 for 2; " —x+1, —y+1, —z for 3

K3 BAW 1 (a).2 (b)FI 3 ()i 5T iisk &
Fig.3 Perspective drawings of complexes 1 (a), 2 (b) and 3 (c) showing the atom numbering
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WP AE V- 2 M Ok 41.30°(K] S7a), BLAY 2.3,
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