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3D ZHE LR Adasld s AEy FEIA Y AlFd = 2,2-bis(bromomethyl)-1,3-propanediol (TCI jit:, Tokyo,
Japan)9} AgNO;Z CH,ON &) slellA 70C Wx] 80ColA 12A1zF WX 36A1ZF E<F WHEA|AH 2-2-

bis(nitromethyl)-1,3-propanediol & Az 5k <, TEA(triethylamine, Sigma Aldrich i) <k
THF (tetrahtdrofuran) &wiel] oEAMEl=dSReo]=E H7bste] -5C WA 5CoA 2417 UlA] 6A1%F 52t
WS A7 nitro-trimethylene carbonate(NC)E AZ3FATt. o], AZEH NC ZH(PNC)2}t € -caprolactone
Z2M (PCL, Sigma-Aldrich 7t (St. Louis, MO, USA))E ololAX A= (Sigma-Aldrich jit (St. Louis, MO,
USA) S 7HIAAI R FF3ste] & o 3D ZdE & ditstdi AREy TTPAE Axsit. = 12 2-2-
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H-NMR(Proton nuclear magnetic resonance) 7|7](Bruker Advance 500 FT-NMR)E A}-83}e] 3D ¥ -8 Axaks)
Ao AWEY A 2 Ax dAloA AdE A F2E 2E3.

FT-IR(Fourier Transform Infrared Spectroscopy) 7]7](Vertex 70 spectrophotometer (Bruker Optics ik,
Germany))Z AF&-8Fe] 4000-500 cm 9] Fp4= Mol AR 73] WA} mEolA 3D gL AMsHAL A
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GPC(Gel Permeation Chromatography) 7]7](refractive index (RI) detector (2414 refractometer))E &g
Efo]dl (Polystyrene, PSS HFE=AE, THFE A& 2 ARE-3te] PNCO| mol%ell we 3D THE-E dibshd

=
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TGA(Thermogravimetric Analysis) 7]7](TG-2171, Cahn Instrument jil, Cerritos, CA, USA)ES A}&3Fo] PNCY
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XPS(X-Ray Photoelectron Spectroscopy) 7]17](ESCALAB 250, ThermoFisher Scientific)E A}Rg3led PNC mol%
of mE 3D UYL YAistd s AWEY FEEA Q] -ONO, AFe] EAlst=A 2 3D THE o= -0NO, 2%

of EAlSEAE e,

Griess assay(Griess assay kit was purchased from Invitrogen (Carlsbad, CA, USA))E %3 NC, 3D TUE
3 =y

§ AWz ANEY FFEA, 3D TAYE QASAL APEY FETA 24E 2L AuHAL A
H

AA Al ARALN0) WE 54E 2T

FDM WA o= 3219) %8kt 3D B (Dr INVIVO 4D2, ROKIT HEALTHCARE iil)E Ab&sle] 3D Zeiulg oitst
Ax AYEY F5TA 2 E] 3D Y AFIAAE A .

38 2w E 7] (Anton Paar MCR 92, Austria)® 25 mm A4S 7}A parallel plateE vled} 0.3 mm A=
o] gapg H T HAFS HYsto] 3D ZTHUHE disAL ANEE FEHA 24EY] fHEH HEE 5F
sto 2y 3D XY KA E FAFsISI T

WHsAlEg 7] (Shimadzu, Japan)E AF&3he] 3D TAYHE diakstds A&y AAA9 71AH EAHS BA435)
71 918 AFAEE S48 0.

<Agd: s>

Aze 1o whE 3D THAYE AsA L A

] = FEeA 2 Az AN Y F7hHe] 2= s
3 AXEA L NES 98 F8U)7 EA4)5)

3 2
gelsl7] ¢l H-NMR(Proton nuclear magnetic resonance) ¥
2] 2 FT-IR(Fourier Transform Infrared Spectroscopy)< <=33}%th.

= 2% B odgol o AAAbElo] wE nitro-trimethylene carbonate(NC)E A Z3dt= Ao A WHSE | F70
AdE 2 HAFT AAEY I-NR =FEHAS yeld Zoltk, ® 20] el upep Fo], WEEEA 2,2-
bis(bromomethyl)-1,3-propanediol % F37F A&l 2-2-bis(nitromethyl)-1,3-propanediol & &o]|==A]7]| &

ES o] 5.0 ppm ZANA a 2 a' TAVF HERES & F Aok, HF AP EQ nitro-trimethylene
carbonate(NC)+&= 3lo]E2A 717} glon= o” 937}t YehuA &gkt

= 3& B dhgol AajAbejo] wE nitro-trimethylene carbonate(NC)E #|Z3dF= Ao A HES&E, =371 AA
5 2 HF AAHEY FT-IR 2=FEHHo|t}. = 3¢ el nle} o], Wks-E<2l 2 2-bis(bromomethyl)-1,3-
propanediol> WolER7|e} 7R 7|7 glom= 1600-1800 Cmiloﬂf‘i 3275 JelR] &gt T A ELA
2-2-bis(nitromethyl)-1,3-propanediol & o]EZ7]E= Qo) FRd7|7F $lo2Z 1640 cm %1 o Al 1}o]
EzZ7]9 A& AE5S Y= ER A 93zt #2HdY. HE *g*é%"ﬂ nitro-trimethylene carbonate(N

o, F\

O YJolERY|e 7lRd7]|E BT ¥dsnZ 1640 cm —’-2%9]— 1760 cm —Lﬂoﬂ/ﬂ HolEZ7] W FlRY7]9]

A5 Ae5E Yehdle 54421 337 BEH AT

T 5% E dnol o A wE 3D ZYHE disALA MAUEY FTEA I-NR A E-o| T, o

AEE, 3D TAEELE FE=IAE PCL(Poly( e —caprolactone))¥t = A%, 30 ZHEHEE F=A7}
& 33}

PNC(Poly(nitro-trimethylene carbonate)) 2 mol%ES ¥3:= ZH$ = 3D =ZHEHE 3]
PNC(Poly(nitro-trimethylene carbonate)) 5 mol%S E33+= 299 H-NMR ~HEHE YJepbdl Aot} = 59
YERd wpe} o], 3D TEYE FTIAZ PCL(Poly( e caprolactone))“} A= Aol 4719 peak(a,b,c,

d)9F &ls 4= Q). 3D =AY E FF3HA 7} PNC(Poly(nitro-trimethylene carbonate)) 2 mol% ¥+= 5 mol%
S x2¥3te AFole PCLE 4719 I A (a,b,c,d)oll B3], PNCo| 2709] I (e, f) B MAARZ AFEH ofo] A
2HUdF] 2719 I A(g,h)E T F AU,

A ze] 1o wpE 3D THEE disdL AEEY FTEAV a2 AzRFHAE=A] FAstr] Al GPC(Gel
Permeation Chromatography) #2412 433} t}.

E 62 2 el o AAdEel uhE PNCO| mol%oll whE 3D Y distds MAUEd SF A GPC &
s Fdste] FEd 2AFM)H ZA=EDE YEbd Aotk FAHer, EeAEoldl(Polystyrene, P
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Z 00 ; : .
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_17_

SIS

10-2024-0134587



EH7
120 —. PEL
— PNC (2%)
. — PNC (5%)
= 80-
=
L)
= 40
0 T T T 1
0 200 400 600 800
Temperature (°C)
ZHHS8
1
Tm 0_
2 4l
% — PCL
i — PNC (2%}
ol — PNC (5%)
o
T -3
-4 T : - T T 1
20 40 60 80 100
Temperature (°C)
EH9
Nis
PN (5%
- A [5%)
=
g PN (2%)
o O, =

408 404 400 396 397
Binding energy (eV)
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