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Scheme 1  Synthetic route of 1-ferrocenesulfonyl-2-alkylbenzimidarole
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1.1 {EARH

XT4 B BB SN (BIERSRIE); 8 E BRUKER EQUINOX-55 &4 AN AL, KBr EH ;M E
VARIOELCHNOS I BT E A47{% ; 2 VARIAN INOVA-400 BB @4 3L4R{X, CDCL, H3% 7], T™MS B NHR;
MALDI-TOF /B #§4% ; B2 BUFABIAE 90 ~ 120 prm ASRERE ; RUBE A TLC W, BY ATERIARAE 05
Hrak,
1.2 “REEBENER

HESCHR[ 201773 46 12. 4 g(0. 067 mol) R BIBH 100 wl. KA ZBP, B E KBS H
FL7EA 2.5 h (551N 4. 7 mL(0. 073 mol ) EHEL, WL, WRMFE 40 b, BB O R, BEKSE T
22 h A0 13.5 mL(0. 1S mol) =M ALH, IS, RIBHFE 24 b, MERBRHEN, BeYH O MM
(60 ~90 C) B HEREERMENH BTN RS, HAAHE(30 ~60 T)EX R, BB
EHRAK T EAHAE 10.9 g, =K 56% ,mp 99 ~ 101 C,
1.3 BERHHEBRNEH '

£ 100 mL =FHEH A 5.4 g(0.05 mol) §53E —B%,6.5 £(0.05 mol) BEREF 10 mL 5%%&
(PPA) TR T B8 IRE 170 C ,EERHE | v, FHEZE 220 CHHE 1.5 b, & 10, R ZF 80 THA
RZEF, BIRESECY 10% 5 NaOH R, FAK pH E X8 ~9, BEZRE, Il S ik AL
BAKEHESS, %ﬁﬁﬂ%@. BEAERER e, HBUNEESHRT b, ¢, .d, e f 1, & H530K
ﬁ 21]_.5[
L4 1SRAREE 2 KRREEARRN AR

7 50 mL BURAEMEFRIIA 10 mL €05 30 mg MIE TR TBABYF1 0.5 g NaOH, FEKKE R
BHETIA 1.2 g(6 mmol)2-TEEFbkmE FAMEA 1.4 g(5 mmol) R BBt MMV E RS mL,
BRSEARHE 25 min, MAEAY S mL, ZARIHES 40 °C B S b BERAL, K, HZRFRECE, &
FAUM, ERAG, SRREHRY HEFEA (R EE) BB ECERY a,, HECHE
ABRTHAEb, ¢, d, e, (,,

2 SR5I’

2.1 BRLEYNRIE

HEY a,(1-Z R -2-CEF M) . 7% 80% ; B H @ &HF ;mp 110 ~113 C;IR(KBr),
o/em ' :2951,1 377,1 134;'H NMR(CDClL,),5:0.90(1,3H,CH,,J =6. 8 Hz),1. 34 (1,4H,CH,,J =
3.6 Hz),1.47(s,2H,CH,) ,1.90(1,2H,CH, ,J =7. 4 Hz) ;3. 12(1,2H,CH, ,J =7.6 H2) ,4.42 ~4.77(s,
9H,Fe),7.30(t,2H,C,H,,J =4.2 Hz) ,7.63(1,1H,C,H,,J =4.2 Hz) ,7.93(1,1H,C,H,,J =4.6 Hz);
MS,m/2:450( M* ) ; LR AT Cps HyFeN, 0,8, WA (IHH &)/ % :C 61.39(61.33) ,H 5.86(5.78),
N 6.01(6.22), ' '

&8 b, (|- rESkEEM I 2B AR EOR0E ) . =R 78% ; B W E KK, mp 109 ~ 110 C;IR(KBr),
o/cm™" 12 950,1 377,1 141,'H NMR(CDCL,) ,5;0.90(¢,3H,CH,,J =7.2 Hz) 1. 34(m,6H,CH,,J =
5.2 Hz),1.46(s,2H,CH,),1.91(s,2H,CH,) ,3.12(1,2H,CH, ,J =7.2 Hz) ,4.22 ~4,77(s,9H,Fc),
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7.30(t,2H,C,H, ,J =3.8 Hz) ,7.64(d,1H,CH,,J =8 Hz),7.93(t,1H,C,H,,J =4. 6 Hz) ;MS,m/z:464
(M*); TLEAH Cy HyFeN, 0,8, iiﬁfﬁ(ﬁ'ﬁfﬁ)/% C 62. 17(62 07),H 6.01(6.03),N6.11
(6 03),

AW o (1-TEBBIB R -2 BRI OK0E) . =3 87% ; B H @ f 4k ; mp 96 ~97 C;IR(KBr),
o/em”':2955,1 377,1 141;'H NMR(CDCY,),5:0.89(s,3H,CH,),1.29(s,8H,CH, ), 1.46(s,2H,
CH,),1.90(s,2H,CH,) ,3.12(s,2H,CH, ) ,4.42 ~4.77 (5,94, Fc),7. 30(s,2H,C.H, ) ,7.64 (s, 1H,
CeH,),7.93(d,1H,CH, ,J =6.4 Hz) ;MS, m/z:478 (M* ) ; TR AT C,Hy FeN, 0,5, LHE (HE
{8)/% .C 62.83(62.76) ,H 6.42(6.28) ,N 5.65(5.86), ‘ '

89 d,(1- BB 2. T R0k ) 2R 85% RO &K mp 95 ~97 C;IR(KBr),
a/em™" ;2 951,1 377,1 137,'H NMR(CDCL,) ,5:0. 89 (+,3H,CH,,J =6.6 Hz),1.28(m,10H,CH,,J =
10 Hz),1.46(d,2H,CH,,J =6.8 Hz),1.90(t,2H,CH,,J =6.6 Hz),3.12(t,2H,CH,,J =7.6 Hz),
4.40 ~4.77(m,9H,Fc),7.30(m,2H,CH, ,J =2.3 Hz),7.63(m,1H,C,H,,/ =2.8 Hz),7.93(m, 1H,
CH,,7=2.9 Hz) ;MS, m/z:492 (M* ); TLE HH CyHy, FeN, 0,5, LWE (HHH)/ %:C 63.52
(63.41) ,H 6.42(6.50) ,N 5.35(5.69),

HEW e, (1-— S MBE - — K M) R 3% BRERE; mp 79 ~81 T; IR
(KBr) ,o/cm™' ;2 958,1 377,1 140;'H NMR( CDCL, ) ,5:0. 89(s,3H,CH,) ,1.27(s,14H,CH,) , 1. 46(s,
2H,CH,),1.90(s,2H,CH,) ,3. 12(s,H,CH, ) ,4.42 ~4.77(s,9H,Fc) 7. 30(s,2H,C,H,) ,7. 65(s,1H,
C,H,),7.93(d,1H,C,H,,J =6.0 Hz) ;MS,m/z: 520 (M* ) ; TR A7 Cy Hy FeN, 0,8, LT E (I8
{8)/% .C 64. 36(64.62) ,H 6.75(6.92) ,N 5.35(5.39),

&Yt (\-TRKHBBE2- T AEEEFK) >R 5% BEARKE;mp 76 ~78 C;1R
(KBr) ,o/em™" ;2 959,1 377,t 140;' H NMR(CDCL, ) ,5:0. 88 (t,3H,CH,,J =6.4 Hz) ,1.26(s,22H,
CH,),1.46(s,2H,CH,),1.90(s,2H,CH,),3. 12(s,2H,CH, ) ,4. 36 ~4.77(m,%H,Fe) ,7.30(d,2H,
CeH,,J=8.0 Hz),7.63(s,1H,CH,),7.93(d, 1H,C,H,, J =8.0 Hz) ; MS, m/z: 576 (M* ) ; TR 247
Cy,H, FeN,0,8, 3L MIE (HHEAH) /% . C 66.23(66.67) ,H 7.38(7.64) N 4.93(4.86),

2.2 AN

BEEHEI ks 2 B AR I M T, T R I VT AR A U B T g lﬁknﬁ
HESaaEH ™,

2.3 {L&¥a,(CyH,FeN,0,8) MREKEH

AY 2, ZRBHEES AL, ZMZERER, BN BEMA TR, B T/DERPBE 6 week, 1318
HHHAE EHRTH0.34 mm x0. 26 mm x0. 18 mm HH 5, BT Bruker Smart APEX I & X 5T45 85
PR, AR MoKa T2 (A =0.071 073 nm) AR, L 0 (20) T F A, EFE 296(2) K,
4.42°<20<50. 10°HEFENIIET 11 048 M5 &, H 4 OZZ[R(mt) =0.030 1] M A, AHE
g1 SHELXL297 BF-ARY  FEETFLEMENR =
HEFETFLLEME/ D _RESE, REL 1P
BFRARWNRIE, SkSHmE&REH Fourer
ERBE BEMEHETFR =0.049 5, wh, =
0.151 7,GOF = 1. 066, ¥4 5 ¥h 283 1 B E
{7 Fourier M ARARMN 0,336 x10° e/nm’,
B/NBAE R - 0. 570 x10° e/nm’,

AR TREEER, SHE C2/c, RIS

=2.8252(2) nm,b =0.976 96 (7) nm, ¢ =
1.648 28(12) nm,a =90°,8 =92.053 (2)°,y =
90°,V=4.546 6(6) nm’,Z =8,F(000) =2 024,

E1 k&Y e, BT EH
Fig.1 Crystal structure of compound a,
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M, =481.40,D, =1. 407 g/cm’ 4t =0.784 mm ™' R, =0. 049 5 ,wR, =0. 151 7,
BEMALRABHABHARERLSDEIRRBABELINFITR I ML2, KOyFENA

B2 {8y HRKEHE
Fig.2 Molecular packing of the title compound a,
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Table 1 Crystal data and structure refinement for compound a,

Empirical formula € Hy FeN, 0,5 Crystal size/mm 0.34 x0.26 x0. 18
Formula mass 450.13 Theta range for data collection 2.2] 10 25.058°
Temperature/ K 26(2) K Limiting indices -30=h=sdld, ~lisk=8, -18=si<9
Wavelength/nm 0.071 073 Reflections collected/ unique 11 048/4 022[ R(int) =0.03C 1]
Crystal system Monoclinic Completeness to theta =25, 05 9. 9%
space group C2/e Abserption correction None
Unit cell dimensions 2 =0.28252(2) nm,e=90(") Max. and min. transmission . 0.870 5 and 0.776 0
b=0.976 96(7) nm,8=92.053¢2) (°) || Data/restraints/parameters 4 02240/283 -
c=1.648 28{12) nm,y=90(°) Goodness-of-fit on F? 1. 066
Volume/nm® 4 546, 6(6) Final R indices(>20(D)] R, =0.049 5,uR, =0.151 7
z 8 R indices( all data) R, =0.065 8, wR, =0.168 7
D/(g > em™?) 1407 Refinement method Full-matrix least-squares on F*
Absorption coefficient/mm ~* 0.784 Extinction coefficient 0.000 08(13)
F(000) 2 024 Largest diff, peakhol( a/nm’ ) ©.336 and -0.570

E2 UEY 2,05 RE um) FNAM(°)
Table 2 Selected bond lengths( nm) and angles(°) for the compound a,

Fe(1}—C(14) 0.199 7(4) Fe(1)—C(19) 0.204 8(4)
Fe(1)—C(15} 0.203 5(4) Fe{ 1)—C(20) 0.203 6(4)
Fe(1)—C(16) 0,204 2(4) Fe(1)—C(21) - 0.202 4(5)
Fe(1)—C(17) 0.205 5(4) Fe{1)—C(22) 0,201 5(4)
Fe{1)—C{18} 0.203 8(4) Fe{1)-—C(23) 0,203 0{4)
S(1)—0(1}) 0.141 8(3) 8(1)—0(2) 0.142 4(3)
N{(1}—S(1)—C(14) 103, 19(16) C(7)—N(1)—5(1) 128.5(2)
C(1)—~N(1)—8§(1) 123.8(2) C(6)—C(13—N(1) 104.3(3)
C{2)—C(1)—C(6) 122.1(4) C(2)—C(3)—C(4) 121.3(4)
€(3)—C(2)—C(1) 117.0(4) C(4)—C(5)—C(6) 117.7(4)
C(5)—LC(4)—€(3) 121.6(4) v C(1)—C(6)—N(2) 111.2(3)
C{L)—C(6)—C(5) 120.3¢4) C(18)—C(i4)—C(15) 109.0(4)
N(2)—C(7)—N(1) 111.8(3) C(17)—C(16)—C(15) 110.4(4)
C(16)—C(15)—C(14) 104.8(4) C(17)—C(18)—C(14) : 107.3(4)
C{16)—C{(17}—C(18) 108.5(4) C{19)—C(20)—C(21) 108.7(4)
C(20)—C{19)—C(23) 108.4(4) C(21)—C(22)—C(23) 107.5(4)

C{20)—C(21)—C(22) 107.9(5) C{19}—C(23)—C(22) 106.6(4)
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ERpEEEGE 1 AE2 FR(BRTFREGSHRAL), bR 2 THAFRE_RESAS,2 MR
FREASZEFITH, W= Vi i FH9EE % % 0.001 46 nm( C14—C18) F1 0. 000 91 nm( C19——C23),
£ Cl4—S—N1 By8 3 3% 103.19°, S—N1—C7—N2 #l S—C14—C15—Cl16 R g f1 R 169.2° Al
~179.0°, & T AR B ISR TEfT, RESAHERSIMFZERER BBMBEEES
i
2.4 EREHHEEHXER

RNV BEAE MM T 4T, AR MR, A B T R M B A S B AR YR R R
RF TR, B 16 ~24 h ER AR, KRR, 2 MR KBRER I vk 5 i ek it
EARKATILERER, YEEAF 40 ~50 CBt 4 ~4.5 h REMMEHE, AARTFRE, 558K
AL SHAE I, 2 MRS K B ke T SR, {E7E5E 230 B, B R R AT

B 2 CIBUC R RS YRR (L, A FIET R Y, & LAY o, FTR IR N 40 C,a
BALE Y LPTB R H 45 C, BWREAEN. (1) MERBHME  BULEBARERY A, SRS X,
THALAD () ZEE AR, HE kO 2 IF i, e S H08 i, 4t s g8 Jy i, 15 g sl
A, BT, B 2 BN ARREE RN AR TR, BRI, '

FRERER S ER ST Yk 5 R R s U R A BUARRT ) 1- R e -
2K EE eIk A AR, FTE 6 b A4k NI, B SR R AT SR R
HRAERA &, TR R CIT SR SRS TR E A -2, .
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Synthesis, Characterization and Crystal Structure of
1-Ferrocenesulfonyl-2-long Carbon
Chain Alkyl Benzimidazole

ZHANG Jun-Zhen, YANG Bing-Qin*, YANG Ya-Ting, ZHANG Bing-Lin
{ Department of Chemistry , Northwest University ,Xi'an 710069)

" Abstract Six new 1-ferrocenesulfonyl-2-benzimidazole derivatives were prepared from the reaction of ferroce-
nesulfonylchloride with benzimidazole derivatives in the presence of dichloromethane and n-tetrabutylammonia
chloride. The yields of six new ferrocenesulfonyl benzimidazole derivatives were about 80%. The structures
were confirmed by IR, '"H NMR, elemental analysis and MS. Its crystal structnre was determined via X-ray
- single crystal diffraction. The title compound a, belongs to the monoclinic system with space group C2/¢, and
the unit cell parameters are ¢ =2. 825 2(2) nm, b=0.976 96(7) nm, ¢=1.648 28(12) nm, & =90°, 8=
92.053(2)°, y=90°, V=4.546 6(6) nm’, Z =8, F(000) =2 024, M, =481.40, D_=1.407 g/cm’,
1 =0.784 mm™"', R, =0.049 5, wR, =0. 151 7. The results show that the reactions of 2-alkylbenzimidazoles
with ferrocenesulfonyi chioride give 1-ferrocenesulfonyl-2-alkylbenzimidazoles in good yields,

Keywords ferrocenesulfonyl benzimidazole , synthesis, characteristic , crystal structure
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