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(57) Abstract: The present invention relates to norbornene diester derivatives, to a method for preparing same, and to use thereof. A
compound of the present invention may be used as a plasticizer which can replace a phthalate-based plasticizer. A process for syn-
thesizing the compound of the present invention may solve the existing problems of generating acid by-products due to using an acid
catalyst, and the problems of treating a reaction solvent.
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H] 22 (2-o| &-1-3 4] = 1 Wl T 7} 2 324 ] o] E (bis(2-ethyl-1-hexyl) norbornene
dicarboxylate)
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EER

Al

2-5-¢

3-2-o€-1-34) = B Wl o) 7} 2 524 ] o] E (2-butyl 3-(2-ethyl-1-hexyl)
norbornene dicarboxylate)
s} 4

‘?i]

LRl T 72 32 ) o] E (bis(n-pentyl) norbornene dicarboxylate)
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2-FE 3.3E w1l o] 7F= 354 7| o] E(2-butyl 3-pentyl norbornene
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=1 o] 714 5.465g(0.03mol) 3 E ] (2-ol €-1-321) H g o] E 0.03mol oF
150°Coll A} 1241 F &9 WA ZITh Whg T8 § 202 %ZM 713, gt
=2 o] &sto] AolF o2 A HAaks Al A fzh“/} oju &4k
ANALE S 3l Lo mA 245 B o] EE A of = ©A ol A A AL-&o]
7hs ek, mukg e H ol B o ~F 9 Eﬂﬂ O|E, kBl t]of| &~
Ayrvfo] ZEHH ol E &Nt o e 22 i &8 ok WS 25 & fU5 S
A< (brine) 9} & = A o= 3 MgSO,E ©]-8-3fo] 71 Z8}aL, X-F 8] A5
&7 2 o el 2 A A SFaL, A -FH Z(vacuum drying) S 53 oA ARAFI o2
H 2~(2-0 &-1-32]) %= W Wl T 72 521 ] o] E 8.9¢(0.022mol) =
a2} 7)-5 v 2 vl 2

IH-NMR &(ppm) : 6.244(2H, t), 3.961-4.016(2H, m), 3.813-3.831(2H, m), 3.283(2H,
t), 3.157(2H,¢), 1.271-1.534(20H, m), 0.861-0.906(12H, m)

13C-NMR &(ppm) : 172.594, 134.834, 66.790, 66.734, 48.686, 48.060, 46.372,
38.586, 30.393, 30.348, 28.919, 28.867, 23.765, 23.680, 23.006, 22.995, 14.069,
10.941

LC-MS (M+H) : 407.3161, 408.3197, 409.3227 (calculated m/z : 406.3083
(100.0%), 407.3117 (27.0%), 408.3150 (3.5%))

AA] o 2

3t7) shsha] 302 FTAH = 2-FE 3-2-0 E-1-8]4]) =1l
Y7t A g ol E A%
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=1 o] 7R B4 E 4.924¢(0.03mol) S n-H-EHE- 2.446g (0.033mol) ¥ oF

85°COl A WHEA|A Bl Wl 28 & fHA $hrf, ol 228 = 2.3}
Zsrkol 7R Yo E pg o Ffelal, A kWl vo 2 = ol H 2R
FEo AT e =R B 2 = g A S48, A s A=
AA NHEZ FEHWOE =48 »H Al B 28 & Froldlth =1l
Lo =Bl o) - WA X ZA 7 EPH o] = EY - E-1-34) B ol E
&7 A AL el 18] ol 2E] St A3 g2 Bk o w25 E
3-(2-o El-1-3 21y =1l ) 72 Al g
o 7

TH-NMR &(ppm) : 6.234(2H, 1), 3.784-4.112(4H, m), 3.275-3.340 (2H, m),
3.008-3.147(2H, m), 1.339-1.601(15H, m), 0.858-0.914(9H, m)

13C-NMR &(ppm) : 172.459, 135.916, 67.510, 66.374, 50.668, 50.061, 47.672,
46.438, 38.516, 30.883, 31.018, 29.319, 23.765, 23.001, 18.975, 14.102, 13.857,
11.691, 10.941

LC-MS (M+H) : 351.2115, 352.2316, 353.2614 (calculated m/z : 350.2457
(100.0%), 351.2491 (27.0%), 352.2524 (3.5%))

AA] o] 3

H) 22 (2-o €-1-8 A1) 1l Y] 72 52l o] Eof Al

H| 22 (2-0| €l-1-3 2] ) o] E 0.02mol ) AFo] Z 2 # e}t
25°Col| A Sl 25 TiClL(0.002mol) S A}-8-3Fo] WE-g-A] 71T}, 78 $-of] w| g2-»
Ao EeE W PAHE vk Aol S = Al e ol &
18 0}04 22
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E=an =
] o ~E] & 2F95% =& = 7.72g(0.019mol) S A 23} ¢t
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(3]
o] A3z gl Elljroﬂ o gk 7 7t

2k 1/] 7he A2 o] At El arftel g alo] A3 xld kgl o,
< Z83}7] Y5t FHAE A Q) stal 81 7] 3% 13 o]
= %1421 TBBS tAlof| -2 A & o} 1] = (Sulfenamide) A & 2]
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CZE A&3l9l o, 7)1 S ASTM 3403 Standard Methods for
Rubber-Evaluation of
IR (Isoprene Rubbber)ol| w2} A A 3} ¢ T,
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[Table 1]
52 Bl d Bjal o 2 AA] off 1 AR o 2
1(Blank)
olAI#dl T (Isoprene Rubber} 100 Sk 100 100 100
Zn0 5 /d:_E?;}"r‘ 5 5 3
S(Sul fur) 2.25 Zergt 2.25 2.25 2.95
Zede}B A {Stearic acid) 2 TR 2 2 2
[/ 0.7 T 0.7 0.7 0.7
DOP - 3 - -
A 9 1 - - 3
A o 2 - - -
Total (FFHE 109.95 112.95 112.95
Hi §F2- 225 E(Open Roll) & ©]-&3}o] Y= 155 544k A& (mastication)
2 & A A & U X W A & Y 8ho] oF 54-1F 2 & (roll mixing milling)

4412 AT Wl gho] Sk E Mg el /YL BAhe) sto] Fu)
X (Mooney Viscometer)Z ©]-&38lo] H1 HEE SH4s o, 717 274
HolE g218l7] 913)o] g 27 H (Rheometer)& ©| &3} 7} Al {7+
golatgdrl, Fu AL S48 21 100°Col A 417 =4l o, gl Qv E =
150°Cell A ZA 8kl v} L A 35 8t7] 55 20 ERA AT

%2
[Table 2]

P o 1| wEd2 | I d 1] 4442
Mgy (100C) 16.8 18.8 26.4 2.1

ol 4= v A A "t 7] 35 200 A4 H]ﬂ o 1 7}’\%1]7} ﬂﬂﬂ?ﬁ %=
W2 74 A ¢l DOP7}F 37 vl of 2% <231 ”EHA B al
o)A ekt el w2 ZpAA| 7F EFHE A A] of 19}

gon o] dut2
olal ar5-2] wigh Aol 7}A 3t &8-S DOPH U} B o) whE 714 A 7} 6] S
=2 A8AAES YER AT
%3
[Table 3]
Flacy w9 digd of 1 | Bl o 2 | AA o 1 | AA o 2
A3 X A7k nin 6.95 7.20 9.68 8.92
HWES 7k | Ib-in 19.08 17.49 16,95 17.14
1c90 min 15.78 15.68 18.62 17.93
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-2 B4, o] &g H 4 n-EREl A e o] Al A

Ao 2 S mEAl T ol 2F] F A

48k 20] Qlo) A, A7) R Ret A2 2 el i,
n-ﬂ%,2—°ﬂ% 181 s o A ae el A9 B o o
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A, 7R 8 = Alo| &Y L7l 7)ot}
[ 138k 5] 100~200°Co A Eg] < B o] E¢} w1l o] 7FAkS k& A A
A2 el Ro| AHE A7) 5 HE 9

&, 7] e B
at7] s}eh2] 12 F A ¥ = mwdl Tl 28 fEA o] Al 2.
[8hsh4 1]

297) Ao A, R R A2 AV B A B 1A 129]

MY, A Y m Abol 28 ekl 7o)k,

773 6] 60~120°Coll A =1l o] 7R4k i 5123 Wh3 Al A A
i ol 2B 2 A9 7] FENS :
297 e B W ol 2] 9} E el ok WA o] EE gAY
8312 12 AT 5 e T ol 2] FIE A o] A2,
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