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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 Cmé is quantitatively
obtained by polycondensation of an AB-type monomer, m-aminobenzaldehyde dietheylacetal in
THF using water as an initiator. The macrocycle is thought to form from the linear oligomers by
intramolecular imine exchange, and precipitates as the pillar-shaped aggregates. In this report,
dependency of monomer concentration and the solvent effect on the yields and the time until

precipitates appear are summarized.
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m-nitrobenzaldehyde diethylacetal 500ml -2 7 5 2 =2{Z m-nitrobenzaldehyde (50.00g.
330.8mmol) . ¥ EtOH (250ml) . Triethoxymethane (49.04g, 330.8mmol) . H,SO4 (200u0)
ZMA, 100°CT 26.5h B L7z, EFith, KIS THRIEE THm L, [EF NaHCO; &0
ZTHRD, S Z RN L CMEADREEZET, yield:71.06g, 95.4%
m-aminobenzaldehyde diethylacetal 45 %4172 m-nitrobenzaldehyde diethylacetal (10.00g.
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46.61mmol) % 150ml #F AfA— K L—T (INf RX—FF X & — + TEM-V100
(TAIATSU TECHNO %)) Ak, &4 THF (60ml). 5%Pd/C (0.55g) ZHMZ.
IKFHERRITTE 3.5h 1T o7, B T4 FABIC K> TREEZERE L, A% MgS0O, TH,
LT AR — b L TREROBEK LS,  yield:8.78g, 100.8%
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Scheme 1. Synthetic route of Cmé
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Table 1. Dependency of monomer concentration on yield and time until precipitates appear ¥

run conc.(M) solvent initiator Time(d) ” Yield(%) ©
1 1.28 THF H,O 6 66
2 0.67 THF H,O 30 71
3 0.46 THF H,O 36 61
4 0.36 THF H,O 38 52
5 0.26 THF H,O 60 8
6 0.20 THF H,O 120 €)
7 0.15 THF H,O d) —
8 0.10 THF H,O d) —

a) solvent:3.5mL, initiator:0.5mL, r.t., in air, magnetic stirring b) time until precipitates appear
c) isolated yield only by filtration d) precipitates not appeared e) not collected
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Fig 1. Depndency of monomer concentration
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THF/H,0 DIEAEEZTEEG LIEHKERE Table 2 (TR LT, KOFEHETITLE
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FERIROEO L5125, ZOEBEAT B L LRIZED E TORMMAEE IZEN
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Table 2. Effects of THF/H,0 ratio on yield and precipitation time *

run conc.(M) THF/H,O (v/v) THF/H,0O(mol/mol) g time(d)?  Yield(%)”
N S V7 S /) W 32 g1 175_____ 62 @ 31
2 1.28 712 3/4 l’ 25.1 7 69
3 1.28 5/3 1/3 40.8 3 39
4 1.28 1/1 2/9 45.9 29 85
5 1.28 1/3 1/14 63.4 19 77

a) solvent:THF, initiator:H,O, r.t., in air, magnetic stirring. b) calculated dielectric constant of
mixed solvent. c) time until precipitates appear. d) isolated yield only by filtration. €)
solidified.
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TAHRGH. 3) REWRS TR ._ x %

w— ALy 7 R R B I :
&, 4) 6577 F7AZ—L1LT
RERZFHEICA o F—h L —
FLUTH T A F—REDLE,
RETHY, TNOOMEMDHRE B
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HEEZLRRD, Fig 2. n-Stacked precipitation-driven cyclization.
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HENHITMEA GEF) +5&, WBE CICEIRBAKBICERIND Z L2830
Mmoo (Table 3), MBI L > TT 7 —NEDOBEEL CT AT FEOBRAENEE S
N5 ZETHERERA Y T —DERPINE SN, R C n-A 7 v 7 ILIRERBNR LN &
RTVWREPE 2D TH D, run 1 TIIMBGEF 8h . RS 3 BEIZ Cmé
W L7203, £/ < —RENE< D H0 OFE1%\V run 2 TR 1 KT Cmé6
OILWHBA CT-, ZhidA I VRGOS % LEIZHE T a2 & v 7 (LBREREIER (LA
&t EZONS, £, run 2 TIIMBGRTEZ T 5 F TA I URHEEDHA
BL, BRSFLLERAY I~ —~5, ZOBROBBIZE > TA IVRENRHEL
TRILT 5. BRLERE OUW-B AR MR LI (Fig 3).

Table 3. Effects of reflux on the precipitation time

run conc.(M) THF/H,0 (v/v) time(h)? Time(d)” Yield(%)?
1 0.51 7/1 8 3 70
2 1.28 1/3 4 0 96

a) reflux time.  b) time until precipitates appear. c¢) isolated yield only by filtration.
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Fig 3. Macrocyclization mechanism based on dynamic covalent chemistry (DCC)
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