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Abstract : The formation of medium- and large-sized ring systems is a permanent challenge for
synthetic chemists as such systems are widespread, ranging from naturally occurring compounds
to macrocyclic synthetic receptors or ligands, and require special skills in their systems®. Recently
we have succeeded in facile and rapid synthesis of cyclic hexakis(m-phenyleneimine)(Cm6) and
its analogues. The macrocycle Cm6 is quantitatively obtained by polycondensation of an AB-
type monomer, m-aminobenzaldehyde dietheylacetal in THF using water as an initiator. In this
report, the mechanism of ring-chain mutual conversion and the functionality development of
Cmé6H which was prepared by hydride-reduction of imine linkage of Cm6 will be described.
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Scheme 1. Synthesis of m-phenyleneimine macrocycle Cm6 and its derivative Cm6H
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Fig.1. Thermally stimulated mutual conversion between ring and chain structures of oligoimines.
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Fig.2. GPC profiles of mutual conversion between ring and chain structures of oligoimines.

2014



A IVREREN UTERA Y I~v—03 45 Lz (Fig. 1. /), EABBE A%, A
k34 U, TOF-MS 1 Cmé OHE—t— 272 »7- (Fig. 1. 1), = OEIK% 0.5
h INEGEGR T 5 & FFOEIICR D .Cme ITAE L TR T VT & REE T X 7 K8
WAV I~v—cEb o7 (Fig. 1. £)., SRR Z EIR £ THm LT 3 HIFEEIREET
%L Cmé N L, ZORE—FAZAHHTHY . BUlIC X - TR —SiEEo
FHEWRNAIREZR Z LR broTz, ZHUE, GPCIZXE > THMRAETE 5, Cmb OR&E
TR(TFH+/K) % 8 BERIINBGETE L 7%, =R E Tlm LT Cmé 28T 58 7% Fig. 2
W2~ LTz,

3.3. BLREAEZNESHETZ Cm6 OFEHEARK

IR CHA ST 2 FEITEAGHEBOMAITICITE L TWD 23, Cmé o6, &
a5 5 £ CTRFME (1 ~2M) 2895, 27 87—V EORRENHEEIC
BoTWAENBTHDH, B/ =L LTm—TI/RUXTATFE REfWhIZ L &%
ITHDLMN, BEIIIFE LR, Y], 7o X — e 7 RIS LenEEx
TV, B/ BEEEE 5 LOET VG (RS Z21T7o7-/55%, 120~140C
TA IUVREREAERT D2 B bholz, AE m—T I /XU AXT AT e RYZF L
T XV EERFER T, 120°C. 35 5 EMA L C— HEIR A Y I~ —FERZERLL .
IhE THF RIS S E 2%, KERNML TEBRIES B2, WRELV T/ ~v—H#t
FT10~10 Of5AHE2RENS 4 HREITCmé WEMK LT, T/ ~—%& Mg
A BUREAR) SETERLEAY I~—I2iX Cm6 IT& T, BEAIO R W EBRE T
T, B/ —DBNMAOALTEME L TWDENRBI N, TT VIS TED KGR
MEEDZEEHERL, B/ ~—DOHREMEAL THRIZEHRA Y I~ —% AT D5 L0 9
FEpAiiTo0 (2% T, 120C, 35min), #EH D, £/ ~v—% THFKIR GBI
LCT X —NEBBiSETHY I~—2BlsE2 L0 b, FEREOMETEIZSH D
BEOCEIOAY) I~v—#HOBEKREIESTRBE, TN B IRARBICENTHT
Cmé A BT 2 &V ERT, ZHETD, Cmb OARITIT AT /DAY I~
—EHDORENLEE, WO REBEXTEBRTH D, FRE LT, WEROEMHELY B
IR (10~100 {5V . KBV ETHAERA (G L3 SMROEE A ST 72
W (IHETIHESRAYS TR CEHTHIRBHIRICEEEZAE T TV, Lo T
t, Cm6 Z G ATREIC 72 o 72, ARIOERTIL, €/ ~—% BT 25 Z & THIRA U 2
~—ERE L. X ERER - AREE T Cme 2 AT A Z LI Ls, LasL, #HIk
# U 2~ —% THF BN L2720 Tk Cmé 134T, Bk - o7
ITKDHFEDBRMER K THD EVIFERER ST,

3.4. Cm6H DRy 1R HT

NaBH4 %# T, 2 HT93% & W9 IR T CméH #5535 Z LTk L7,
R 7= o I LRI T 500 AZE Z Lz, job plot /725,

2014



Indigo Carmine, Orangell {X Cm6H & 1:1 T, New Coccine (% 1:2 Ta#ESE R £ 721X
FHERIZE > TEEEREER L T D L0 LS, 'TH-NMR 7>5 % job plot @
ERE LT ORENE LN TV DM, New Coccine 3% D5y 1A A B TLIRA~
DEEITHE 212 <, WIEEEY CHEBIEIC /R 572 CmeH & EMICHFFIL, A 4
HAEHIC L > THEAEREZEA LI O L Ebits, L L, ThEZ [EII U CHEMERR
EAIRIC IR B S5 L BIHIC CmeH 2373 BEILE: L, R OB IRICER T 72, CméH
& RO O X EERITESD ITEN RN ENMBN TS, CmeH & 3
AR LT BIE, £ DR EZFIH LA R TiE < A AU HAERAICE S TE
BENTZEEERTH D ENBS R INT,

0.35
HO =#-Indigo Carmine(611nm)
0.3 !
NaOﬁONNQ -4-New Coccine(507nm)
0.25 \ 4Orange II (486nm)
0.2 Orangell
(7]
o]
<0 15 -1 x —
. NaO3S - 2 nN | ~ NNMSOgNa
- N
0.1 SN - 504Na 50
\ H-O NaOsS
0.05 Indigo Carmine ~ New _Coccine
. b * ;
0 / L L
0.2 0.4 0.6 0.8

mol fraction< Cm6H.” Cm6H+Dyes>
Fig.3. Jobs plot of Cm6H + Dyes in 0.1M HCI aq. soln.

2
Abs B (Bufferi&&pH6.86)
E (FZ®K)
B N C (Bufferi&ifpH4.01)
\ VA (Buffer&&pH9.18)
O— D (Bufferi& #pH1.68)
-1 \ \ \
200 400 600 800

Wavelength [nm]

Fig.4. UV Spectra of Cm6H + NC
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