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2. 7ol AFH
. 2o AL 28
24 =4 (acute toxicity) 7 P24 (ATEMIX :1630.35<= 2000)
24 =4 (acute toxicity) & F=24(=D1) (ATEMIX :10.995<= 20)
MA= XM (reproductive toxicity) 18
MA=XM (reproductive toxicity) F&2
At & &a/s N2482Z (serious eye damage/eye irritation) &1
Aot = &4&/= N=422 (serious eye damage/eye irritation) J=2A
o2 D2IM(skin sensitization) F&1
£M AR50 A (hazardous to the aquatic environment) 2t RE2
=4S4 (acute toxicity) JIUl &5 (ATEMIX :2964.272<= 5000)
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P280 ES&Z - E39 - EO.J’S OIS S HAE ’%‘%OH\IEE
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4-(1-0xo—2-propeny | )-morphol ine s a3 N=els aels
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.alpha.,.alpha.''-[(1- o, a'-[(1-Methylethylidene)di-4, 1-
- 41 . [ 1=oxo2-—
Methylethyl!dene)m 4,1 bhenylenelbis[ w—[(1-oxo 64401-02—1 41~51
pheny lenelbis|.omega.-[(1-oxo-2- bropeny | )oxylpoly(oxy-1,2-
bropeny | )oxylpoly(oxy-1,2-ethanediyl)] ethanediyl)]
EERE - . 2%
p-T 2 B A 2-THl = Al | 2 E;T;‘:pe”‘”c acid 2-phenoxyethy 48145-04-6 8~18
4-(1-0xo—2-propeny | )-morphol ine 4-(1-0x0—2—propeny | )-morphol ine 5117-12-4 7~17
(1-SIOISZAIAI0I 223 A ) HE HEH2 (1-Hydroxycyc|ohexy | )pheny Imethanone] 947-19-3 3~13
. ’ exo-1,7,7-
exo~1. 7, 7-TrimethyIbioyclo[2.2. 11hept=2 kit ibicyciol2.2. 11hept-2-y 5688-33-5 1~10
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: LD50 4916.3 mg/kg Rat (NLM)

: D50 2680 mg/kg Rabbit (NLM)

A els

PAN L= U324 0 E) AE 21 IR0 22 =242 (GLP) (ECHA)
el e U324 0 E) AIE Z0 =0 42t =342 (ECHA)
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AT oo et 4T
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Zt )eId el (0ECD TG 406, GLP) (ECHA)
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2248 - U=z
N2LSRIA 0 A2
IARC : Xt& i3
OSHA : Xtz 8
ACGIH @ Xt& 48

NTP @ Xt& A8

EU CLP : XIZ S
O MAMI HOIZAE © Invitro 014
EHHO|AIS (0ECD TG 476, GLP), R

oo
2
Ff

0
o

HENZE

A0l AIZ (0ECD TG 471, GLP), XRF HHLNMZE 0I2&
St HAMTIO0I&AIE (0ECD TG 473, GLP) 21 2F HAIEZ A

ot 2H g0l 4 (ECHA)
O MASH @ HEES HACZ BISSOHSHAEDN MAl/ag=sH dEAA Z8 AIE 20 32 S, 88 2, 34N
ol B8 U 25 25 240 800mg/kgllA 2EE. 4 ff U= L AL 2 2 SH0l CHS NOAELZ 100 mg/kg
bw/d, 44l =40l CHS NOAELE 300 mg/kg bw/d (OECD TG 422, GLP) (ECHA)
O SHEEHFIISH(1E L&) : U2 8is
O SEFHEAEFISH(BE &5) + HEE HACE BIRAREN AE 20 XIEFQ F&0| 2= X £ (0ECD TG 422,
GLP) (ECHA)
O goRdid @ Iz A8
4-(1-0x0-2-propeny ! )-morpholine
O 24 =4

- 23 : LD50 588 mg/kg Rat OECD 401, GLP (ECHA)

21 : LD50 > 2000 mg/kg OECD 402, GLP (ECHA)
£ X2 g8

O If 244 L= U234 E)IS 0|88 LT X34 AEZ2D, 32 ol 283 g=LUS. IR =24 222 2
SLX 2SS (ECHA)
O astz &4 = U=24  ENE 0828 & NA=4 A2, 212 OlW BIDIEA &4 Z0E LIEHH. 30t212 £
= 20t2] oFR0AM 2X, EME Z294H0l 2ECAS. 0ECD 405, GLP (ECHA)
O 87 H2H : Nz els
O Os 214 : JILT 2 (Albino Dunkin)S OISt OIS oM AI&@ZD, 08 W2ld8 292, EG B.6, GLP (ECHA)
O g4

AR EHY  I2 g8

DNELSEDAN - X2 esS

IARC : X2 8ls

OSHA : Xtz els

ACGIH : Xt& els

NTP @ ItE Q8

EU CLP : Xt& S
O MAMIZ HOl2Y @ XE %S
O MASH @ X2 el
O SEENIISH(18 &) © U2 g3
O SHENFIISH(EE =) ' RatS 0188 27 B=2E0 AIE 21, SSIIHN &4 222 £+ US. *Y
harmonized 2% F=20 oHEE . NOAEL 50 mg/kg, NOEL 15 mg/kg, EG B.7 / OECD 407, GLP (ECHA)
O &olxrolld : Uz a3

- &3 : LD50 > 2500 mg/kg Rat (OECD TG 401) (ECHA)

- Z1 : LD50 > 5000 mg/kg Rat (OECD TG 402) (ECHA)

- £¢ : Aerosol LC50 > 1 mg/L 4 hr Rat No death GHS criteria not met (OECD TG 403) (ECHA)
O I8 244 &= AN24 @ EJNNE 0|88 I8 244 = I=24 AIE 20 I20 A=22 229X $¥8. REEAX
48, (EPA OPP 81-5, ECHA)
O dst & 24 T= U234 ENE 0|8 Ast & 24 £= U324 AE 20 =0 A28 LOI|X ¢S, 2EX
43 . (OECD TG 405, ECHA)
O 87 s - Iz g3
O g 214 : JIUIdE 0|8 UIe Wole A& (maximisation test) 21t OISR U222 L23|IX %£S. (0ECD TG
406, GLP)(ECHA)
O gy

ArHOIME A - XE S

NELSREIA - Az S8

IARC @ Nt& i3

OSHA @ Xt& 82

ACGIH : X2 8l



NTP @ XtE glg

EUCLP : X2 g
O MAINE BHOIRA @ A2 W ZH2I0F 27 SoHH0| AIEZY HAIZAN R A2210l 24 (0ECD TG 471), AlE
Z W EZRR NEE 028 QTN SHBO0| AIEZD HAIZEH S22 A22101 S4(0ECD TG 476, GLP). R=SX &
2. (ECHA)
O MAISH @ HEZS 0|2F AIZSH P 2 SXHE 1M SASH AIE 2 BHOF F= MaS) =42 202 24
2 OJAEX &S, NOAELF1, f2 900 mg/kg/day =S Xl &2=. (0ECD TG 424, OECD TG 443, GLP) (ECHA)
O SEEEAISH(1E &5) : 12 U8
O SHEEFIISH(BIE L5) : PSS 0|2 0L ZP BIES0 S& A 20 I = g2 s oo 2|0 &
A2 2OIX| %S. NOAEL 300 mg/kg/day 2R Xl 2S. (0ECD TG 408, GLP) (ECHA)
O BRHA : X2 83

6) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O 24 =4

- 23 : LD50 4350 mg/kg Rat (ECHA)

- 21l : LD50 > 3000 mg/kg Rabbit (ECHA)
- &2 : Mist LC50 1~5 mg/L 4 hr Rat (OECD TG 436, GLP) (OSHRI)
O IR 2AY = U324 ) AIE 20 IR0 U238 223X §8. &&= 0/4, 25E= 0/4 (ECHA)
O st & &4 T= U234 £) Ad8Z 2RAX 23S (ECHA)
O 887 w2ld : U= 8S
O If 1Py @ DIRAS HACZE HIE MUY AlE 20 22100 oHE& (0ECD TG 429, GLP) (ECHA)
O g24
MM EAY - [E YUS
N2BLSROAM g A48

IARC : NtZ 88
O0SHA @ Xt2 8l
ACGIH : Xt& 818
NTP @ K2 88
EU CLP : Xt2 AZ
O MANE HOI4 © Invitro DIMES 0128 SAHSHHOIAIZ(0ECD TG 471, GLP), ZR T HILANEZE 0/EE
SHBOIAIE(0ECD TG 476, GLP), ZRF Al 2F HAHZEHA |24 2H80]
(ECHA)
O MASYH : HEE 2R BESUSEAS D Ma/agss dEHM
2 52 SIF LERSL SEst 44 5 e
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2:
Aol 2FEQ H&s DIXIX ZS. NOAEL 100 mg/kg (OECD TG 422, GLP

(ECHA)
O SHENIIISH(18 &8) : 52| W3S L2 £ US (ECHA)
O SHENIIISH(BE &) | ¥ES HACE B=FIS0 AY 2D UYHQ 0| 2K &S (0ECO TG 422,
GLP) (ECHA)
O Ry : U2 88
7) &3t CHOIHIE (2,4,6-E2H0IBIZ WX )0l

O 34 =4

- 27 : LD50 > 5000 mg/kg Rat (OECD TG 401, GLP) (ECHA)

- T : LD50 > 2000 mg/kg Rat (0ECD TG 402, GLP) (ECHA)

-89 : N2 s
O I 244 = N34 : E) AE ZD 229X &S (ECHA)
O MEt = &4 T= U224 ¢ E) AE 2D HIR2HY (ECHA)
O 587 B4 : N7 oS
O I DM : DIRAS HACE IR DOls Al 2D HOIE (0ECD T6 429, GLP) (ECHA)
O gy

AYUUIHBAY : NE A

DBLESIA AR oS

IARC : X2 8ls

OSHA © XtE 92

ACGIH : Xt 92

NTP : X2 918

=2

EU CLP : Xt& S
O MAMI BHOI2E @ Invitro DIME2 0|88t
0| & A& (OECD TG 473, GLP), ZR 7 HHLNEE
o 2 elol S4 (ECHA)
O MASH @ HEE o2 MA/EY =4 A32|d AI& 21 Parental NOAEL 200 mg/kg, Reproduction NOAEL 60
mg/kg, Developmental NOAEL 200 mg/kg. =& 1BZ2 278 (0ECD TG 421, GLP) (ECHA)
O SEEXNIISH(1E &) © U2 g3

SEFEIZIISH(BIE £F) © HEESE Aoz BISZEI2S0 AIE Z20 JYEHo

pal}

:.:
00
=

FEASO0IAIE(0ECD TG 471, GLP), ERF
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= il ZE 0f 5
Olsst SEX=SHHOIAIE(0ECD TG 476, GLP) Z2 25 UAIZSH =
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Of. MESH
1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4, 1-phenylenelbis[.omega.-[(1-ox0o-2-
propenyl)oxylpoly(oxy—1,2-ethanediyl)]
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HA 2-H=AIOE
: LC50 10 mg/L 96 hr Leuciscus idus (ECHA)
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& 1 LC50 > 220 mg/L 96hr Oncorhynchus mykiss (ECHA)
2+2t= 0 LCA0 120 mg/L 48hr (ECHA)
XF : EC50 > 120 mg/L 72hr Pseudokirchneriella subcapitata (ECHA)

5) (1-3lOISZ2AIA0IZ2Z2HA)HLEHE 2
O OI& : LC50 24 mg/L 96hr Danio rerio (EU Method C.1, ECHA)
22

O
@)
6) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O OI& : LC50 0.704 mg/L 96 hr Danio rerio (ECHA)
2

2+2t= 1 NOEC 0.092 mg/L 21 d Daphnia magna (ECHA)
X2 : EC50 0.596 mg/L 72 hr, NOEC 0.405 mg/L 72 hr Raphidocelis subcapitata (ECHA)

7) &3 CHOIHIY (2,4, 6-EctOII X ) 0l
01% : LC50 1.4 mg/L 96 hr Cyprinus carpio (OECD TG 203, GLP) (ECHA)
2

=

L &84 2 2olid
1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4,1-phenylenelbis[.omega.-[(1-ox0-2-
propenyl)oxylpoly(oxy-1,2-ethanediyl)]

O &84 : Xz 83

O =od : U=z

Q
ol

2) dAHiY
O &sd : g
O =2dld : U=

£Q §Q
olo ol

3) -T2 HA 2-HsAlNE
O XZ4A : log Pow 2.58 (
O =dld : Uz els

ECHA)

4) 4-(1-0xo-2-propenyl)-morpholine
O &84 : log Kow = -0.46 (ECHA)

O =dld : U=z &8s

5) (1-GIOIESAIAI0I S22 A)HENER
O &R4 @ Log Pow 2.81 (25 C, pH 5.8) (0ECD TG 107, ECHA)

O =dld : Uz &8s

6) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O &84 : log Pow 4.52 (ECHA)
O 2dld : Xz eSS

7) &3 OolHE(2,4,6-Ect0IBIEM )0l
& : log Pow 3.1 (0ECD TG 117, GLP) (ECHA)
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= 8lS
O, Me2==M

1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4, 1-phenylenelbis[.omega.-[(1-0ox0-2-

propenyl)oxylpoly(oxy-1,2-ethanediyl)]
s=4 1 U2 98

OO0

5) (1-OlOISESAIAMOIZ2 A )HLUHER
O ==%4 : BCF 3.5 ~ 12 (0.1 mg/L ~ 1mg/L) (OECD TG 305 C, ECHA)
O M=20oi4 : Readily biodegradable, 98% biodegradability within 28 days(B0D5/C0D) (EU Method C.4-C, ECHA)

6) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
=4 : BCF 37 dimensionless (ECHA)
O M=2oil4 : 51 %28 d (02 consumption), Not readily biodegradable (ECHA)

7) &3 COIHIE (2,4, 6-EctOIBIE¥ =) 0l

O ==4 : BOF 53~72 (ECHA)
O M=2oi4 : 0~10 % 28 d, Not readily biodegradable (OECD TG 301 F, GLP) (ECHA)

ct. E0IsH
1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4, 1-phenylenelbis[.omega.-[(1-ox0o-2-
propenyl)oxylpoly(oxy—1,2-ethanediyl)]
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Az dg
3) 2-Z2HA 2-HIssAONE
Az A8
4) 4-(1-Oxo—-2-propenyl)-morpholine

iz s

5) (1-GIOISSAIAIOI 228 A ) H L0l

iz s

Bt
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6)
log Koc 3.71 (25 ° C) (ECHA)

7) &3t CHOIHIE (2,4,6-E2t0IH 2 x Y
INT=IRN

el

OF. JIEt Soff g&

1) .alpha.,.alpha.''-[(1-Methylethylidene)di-

propenyl)oxylpoly(oxy—-1,2-ethanediyl)]

iz s

2) dAHiY
iz s

3) -T2 H M

iz s

2-H=sAOE

4) 4-(1-0xo-2-propenyl)-morpholine
2 =2

iz s
5) (1-GlOIESAIAOI 223 A
I}E H=2

=2 S

JHLNE=2

6) exo—1,7,7-Trimethylbicyclo[2.2.1]hept-2-ylI

iz s

7) &35 OOl L (2,4,6-EtOIBIEM =Y
iz s

)el

exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate

4,1-phenylenelbis[.omega.-[(1-0x0-2-

acrylate
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15. 88 AMEE
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1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4, 1-phenylenelbis[.omega.-[(1-ox0o-2-

propenyl)oxylpoly(oxy—1,2-ethanediyl)]
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SIIHASE : Y oS
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4) 4-(1-0xo—2-propeny!l)-morpholine
HMESSXNSE g Az
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SALBAUUY=E : e 88
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SgaeiaRi=E : HEUS
SHANMB DM PMMENHAESE : HEels

6) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate

MESSXSE : g oS

SIS : T els

ZAHARNSE WY 818

RAHASIUHASE : oY oA

SAAVLVHASE © HY oS

CEIFLFSE oY oS

CESESEE ST
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THOWLDMPIHSULEE © s
7) &3 CHOIHIE (2,4,6-E2t0I I M E )0l

HESSNUEE : 2 o8

SOIHASE : ol o8

ZAGARHSE : HY oS

TUHASWUASE : 2 oS

SHALAVHYEE : oh2 oS

CEIFLFSE oY %S

CESIEFEE SRR HE S
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SgaeiaRiAi=E : HEUsS
SHNMBOMPMMEHAEE : HLels

L. ststSz2elgol st AM : ol els
1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4, 1-phenylenelbis[.omega.-[(1-ox0o-2-
propenyl)oxylpoly(oxy—1,2-ethanediyl)]

JESH ¢ HYE
ARBHEN S=E B : H2 9S
REST : WY %S
Met2® @ g oS
NS ;WY %S
HESTAUASE : Y 818
NDHHIEE oY oS
sot2® : ges

2) aguY
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NRENEN S=E 2 : 2 oS
REST : WY %S
Met2® : e oS
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NDHHISE oY oS
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4) 4-(1-0xo—-2-propenyl)-morpholine
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6) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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S22 WY s
M2 oy els
2SS : WY %S
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1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4,1-phenylenelbis|[.omega
propenyl)oxylpoly(oxy-1,2-ethanediyl)]
H48 H3HERI(HI+S4)
2) 9dHY
g A2
3) 2-Z2H M 2-HSsAINE
M48 HM3HERFI(HI+S4)
4) 4-(1-0xo-2-propenyl)-morpholine
M4T HB3ERI(+84)
5) (1-SlOISEAAOIZ22A)HLEHE2
g 22
6) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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e elg
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1) .alpha.,.alpha.''-[(1-Methylethylidene)di-4, 1-phenylenelbis[.omega.-[(1-ox0o-2-

propenyl)oxylpoly(oxy—1,2-ethanediyl)]

I (RRY 29I QEsEBRY)
seets

2QAA
OIZB2H L (0SHA AE) : HY 8

0l= 22l Z 2 (CERCLA &)



DI=222/Z 2 (EPCRA 302 #&) @ Y el
DI=222/H 2 (EPCRA 304 =&) @ Y el
DI=222/Z 2 (EPCRA 313 &) @ Y el
D=2 (ZH=gEASE) @ g AS
D=222YE(ASESEHASE) @ diY S
D=22eYE(2ECSATIMSE) @ g el
EU 2REE(HEERZY) @ g aAS
EU ERFE(EEF) : g 88
EU ERFE(AEEBH) @ g 88
2) dHiY

2U(FRY R 2gszaeY)
e 8

=AM
02222 (0SHA &) : e el
Ol=222l 32 (CERCLA 7E) @ ofig s
DI=222/Z 2 (EPCRA 302 #&) @ g el
DI=22/Z 2 (EPCRA 304 =&) @ g el
DI=222lZ 2 (EPCRA 313 &) @ g el
D=2 E (2H2gEASE) « e 8lS
D222 (ASESSEHASE) « e 8lS
D=2eBE(2ECSAdENSE) g 8ls
EU ERZE(HEERZY) « e &S
EU EREL(ABE2F) « e &S
EU EREL(HH2F) « e 8ls
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4) 4-(1-0xo-2-propenyl)-morpholine
ZU(DFE |I| LESZA2Y)
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=22 7H :
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0| =222 82 (CERCLA #&) : Y 2isS
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022232 (ZRHELEYSE) @ g els
D222 E(ASESEYSE) @ g els
D222 32(RECSYFEALAS8E) @ g els
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EU ERIB(AEER) @ dlg oS
5) (1-Sl0ISSAIAMOIZ2A)HLUHER
ZU(EFE RI| 2EsZ222|Y)
S
=227H
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DI22AYE(ASESHEYSE) : g 8lsS
022 Y2(SEASAZNSE) © HY 268
EU ERS2(HYERZD) © Y 98
Bl ERFR(/ABST) : Y oS
Bl 2ERZ2(QE2T) : Y oS
6) exo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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s
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I
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Hgels
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DI=222/8 2 (CERCLA &) @ g el
DI=222/Z 2 (EPCRA 302 #&) @ g el
DI=222/Z 2 (EPCRA 304 =&) @ g el
DI=222/Z 2 (EPCRA 313 &) @ Y el
D=2 (ZH=228ASE) @ Y AS
D=2 E(ASESEHASE) @ Y AS
I=22YE(2ECSYFMSE) @ g 28
EU ERFE(HEERZM) @ g gl
EU ERFE(EEF) : g &8
EU ERFE(AHEEH) @ g &8

16. JIEH S DAE

o [zl &M

- ACGIH; https://www.acgih.org/

- |ARC: http://monographs.iarc.fr/ENG/Classification/latest_classif.php

- Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)

- NTP; http://ntp.niehs.nih.gov/index.cfm

- OSHA: https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA

- NCIS; http://ncis.nier.go.kr/

- ECHA: https://echa.europa.eu/information—-on-chemicals/registered-substances

- HSDB; https://pubchem.ncbi.nim.nih.gov/

- EPA; https://pubchem.ncbi.nlm.nih.gov/

- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SISS2AMBAIAY, ISP WS (http://ncis.nier.go.kr)

— ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)

- International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
ASSHBHZIAAELY, AYTHA (http://hazmat .nema.go.kr)
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