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Polyurethane synthesis from a furan-containing
bifunctional cyclic carbonate with a diamine

Haruka SUGIYAMA, Hiroshi MORIKAWA

Abstract

In order to develop biomass-based polymeric materials, a furan-based bifunctional five-membered
cyclic carbonates was reacted with 1,6-diaminohexane. The polyaddition reaction in DMSO catalyzed
with 10 mol% 1,5,7-triazabicyclo[4.4.0]dec-5-ene afforded the corresponding polyurethane (PU) in a
72% yield. The structure was characterized by FT-IR and '"H NMR spectroscopic analyses. All signals
in the '"H NMR spectrum was assigned to the protons of the PU obtained, and the molar ratio of
primary hydroxy group to secondary one in the PU was estimated to 37 : 63. Temperatures of 5%
weight loss and glass transition of PU was 237 and 11.7°C, respectively. The hydroxyl groups were
further reacted with acetic anhydride to obtain the corresponding acetylated PU. A number-average
molecular weight of the acetylated PU was 3460 estimated by gel permeation chromatography. The
thermal properties of the acetylated PU were similar to those of the original PU.
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Fig.1. Biomass-based furan derivatives
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Scheme 1. 5CC synthesis via fixation of CO;
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Scheme 2. Reaction of SCC with amine to afford the
corresponding urethane having a hydroxy group
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Fig.2. Furan-based bifunctional 5CC (FO-B5CC)

D, Ao~ AETED,

2. EBRFE
e ZEARL O FNEZ £ T, FO-BSCC # & LTz, 1,6-
T ~FY U 1,57- M T E VT 0[44.01F -5-=
> (TBD) FH ALY ZZ D E F A=, DMSO I,
KRBTV T B O TIRE T ARG LA Lz,
s
KW A g 2~ F v 'H NMR I & Ti&. JEOL
JNM-ECA400 NMR # AW CHEETHE Lz, T F T AF
N T BN L Ulc, RAMEIA 7 F v (FT-IR)
TI&. Jasco FT/ IR-Plus % FV T, KBr SEAIIEIC & v )&
L7z, BEEET 16 Lz,
TS Y v~ ~ 7T 74— (GPC) Tl Jasco ¢ RI-2031
Plus Intelligent RI Detector % ff tH#F & 7~ Hi#an a4 W o,
WIEZ CHCL Z -V T R Y AF L U B T8 &R
770
T
A 2 —%LH TG/DTA 6200 % FHV > FiEEE % 10°C/min,
30°C 75 500°C F CTHIEEE, No FHEA (250 mL/min)
NORER - EEFEIRHIE AT o7,
A = —4EH DSC 6200 Z VY, FIE#EE A 5°C/min., -60°C
25 150°C £ THIE S, No XK (30 mL/min) FC/R
EAEBEBENEZITo 72, 27 7 a UHRICRT T, —
e HARELER L. & 51T 100°C/3h JRERZE: L7- b D &2 By
MV,
EAE (WLAH))
50 mL O F 27 5 A =2, FO-B5CC 842.4 mg (2.566 mmol)
Z ANTe, DMSO 2.5 mL ANz, 7 X/ ~FH 2 298.8 mg
(2.571 mmol) & TBD 35.9 mg (0.2579 mmol) % A#L7=,
50°C T 24 BEfIFRIRE L7z (RS b e LT, ROGIRE —H
PEMY . NMR JIEIC LY SOSBHRL72), ZEmtk, Kk
R %K 200 mL O7KIZHES & AR O RPEEAR DT H L
e ZOLEBLET T = a TR BRE ., ok
@R Z 60°C THI 30 /MBERIRE LTz, Tha X FZ ) —
SR L, BB T ImL £ T=/0R b— & —TlfE L
T2o ZOWIRE., =—7 VK200 mL (23 N3 5 & ARE G
DORPEEENTH LTz, TH T — a ok, ol k4s
EORMEE R Z 60°C T 3 ReRIBIERRE L7-, £ OfEE.



TIVBEATLERRIRA—RA- N TIVALOR) TV LA (1l D 55

HzN\/\/\/\NHZ 20
+ 1:1 solvent HO ------ o j\
. . o dﬁW&JrAb/ﬁ:o N .
o 0/\@/\0 o 50°C/24h . )l\o on
o= o H e ”
o o
FO-B5CC P-(FO-B5CC) 10

Scheme 3. Synthesis of P-(FO-B5CC) from FO-B5CC with 1,6-diaminohexane
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Fig.3. 'H NMR spectrum of polyurethane P-(FO-B5CC) in DMSO-ds
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Table 1. Thermal properties

Tys (C)° T, (°C)
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