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. 2o AL 28
OIS M (flammable liquids) & 3
=4S4 (acute toxicity) JIUl 224 (ATEMIX :1379.828<= 2000)
24 =4 (acute toxicity) & F=24(=D1) (ATEMIX :10.999<= 20)
MA= XM (reproductive toxicity) 18
At & &a/s N2482Z (serious eye damage/eye irritation) &1
Aot = &4&/= N=422 (serious eye damage/eye irritation) J=2A
EX HM¥A)| SH2Z(18/==)(specific target organ toxicity single exposure) &3 (E&J| =)
o8 2A4/MN24822 (skin corrosion/irritation) 22& 1
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
=M BA L2064 (hazardous to the aquatic environment) =4 F&1
=M BA 206 H (hazardous to the aquatic environment) 2tM RE1
=4S4 (acute toxicity) B7 &5 (ATEMIX :2425.152<= 5000)
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H332 EotH KaHe
H360 EHOF L= MASEHN 42 222 = UAS
H318 =0l &8 &= 22
H319 =0 &8 =2 ¢2Z
H335+H336 S EJIH =8 22 = AS. £8 L= SIS €22 += /S
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ch. 2olAl MEEle RHSE
ENMLS(EA S)
1. sS40 &as 32
b, JIs4H0l 52 == Z=20| 28 I8
O 2EJI18 S8t 2 : HOA, sE2, M2, RE--
O g8 S8t &3 . RE, A, 9IS, 278 A¥YS
O I8 &= : X2, 34, ABO0I4-
O = B U2, =&
Lt A2 Rolld 38
1) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O 24 =4
- A3 : LD50 4350 mg/kg Rat (ECHA)
A0 : LD50 > 3000 mg/kg Rabbit (ECHA)
- £¢ : Mist LC50 1~5 mg/L 4 hr Rat (OECD TG 436, GLP) (OSHRI)
O I8 2A4 L= U324 0 E) AE 210 TS0 X328 LO3IK 28, EEHES 0/4, 252 0/4 (ECHA)
O Ast s &4 = U324 E)) A2 EFEX 23S (ECHA)
O 287 #2UH : Nz oS
O I8 naly : DIRAS HASZ2 T2 naldg A" 20 22101 ol=e (0ECD TG 429, GLP) (ECHA)
O gy
AHOIMBHY X2 Y6S
DI2LsS8A X2 88

IARC : X2 88
O0SHA : Xt2 8l
ACGIH : Xt& 818
NTP @ Kt2 8l8
EU CLP @ Xt2 AS

O MAINIZ HOIRA @ Invitro DIMES 0/1E8 SHSHHOIAIZ(0ECD TG 471, GLP), EZRF HHLNZE 018 |EX
SHBOIAIE (0ECD TG 476, GLP), ZRF M A8 AIE(0ECD TG 487, GLP) Z1 2F A2 HEH S22 2H M0l 84
(ECHA)
O MASYH @ HEE AR BIESOSHAS N Ma/ad=sd JEHA Z8 A8 Z0 BIHEH, €22 g S8 2
A 89 St ULEtE QU s MA S5 X F&S OIXX %S, NOAEL 100 mg/kg (OECD TG 422, GLP)
(ECHA)
O SZHEFFIISH(1E &) + 38 A3 222 = US (ECHA)
O SFEHIIISH(B=E £5) © HEE AL U=HIEN AIE 20 YA &0l 22X 2S5 (0ECD TG 422,
GLP) (ECHA)

sSeolsod : AU 88

- &7 : LD50 > 2000 mg/kg Rat (OECD TG 423, GLP) (ECHA)
- &1l : LDO > 2000 mg/kg Rat (OECD TG 402, GLP) (ECHA)

Al = X=2Y 0 ENE HACR IR RAL/IM34 AlE 20 K24 (0ECD TG 404, GLP) (ECHA)
/U248 A" 2 HIX=4 (EU Method B.5, GLP) (ECHA)
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tQIA (OECD TG 429, GLP) (ECHA)
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EU CLP @ =&

O MAKME BOIZ4 : Invitro DIM2S 08
GLP), In vivo DIRAS OB ERE XMED A8 AA
8 WCE (NOR UISSOSAAEDL Mal/

0
0o

0z
>
Jn
X

O = o™ [ [y [ (=R o =
&S . NOAEL >= 250 mg/kg bw/day (OECD TG 422, GLP)
O SEEXNBISH(1E &) © U2 438
O SHENFISH(EIE &) © HEE HACE BI=EAREN AIE 21 XNYXQ IS0 22X ZS. NOAEL >= 100
ma/kg bw/day (OECD TG 422, GLP) (ECHA)
O EoRdd @ Iz A2
3) GIOIESAZZL OIS (0I2 A, RLUHAHZ, 8R1,2-Z20(03)
O 24 =4
- &5 : LD50 820 mg/kg Rat (OECD 401)(ECHA)
- Z1 : LD50 306 mg/kg Rabbit (SIDS) EU Harmonized cat 3 (ECHA)
-84 ' NIz g2
O I8 2A4 T= U234 E)) 48 21 0 X=X (SIDS) EU Harmonized cat 1B(ECHA)
O dst &= &4 T U234 @ ) 82D ZSESE 0l S22 X201 UAURSH, 2 42 IRAXO Albd&s T=
AYsS g = AS (NITE)
O 887 s : Iz g3
O I8 Moy : S2U 2te T2 Nols HARNA WoIetEE LO2I(NITE) EU Harmonized cat 1 (ECHA)
O gy
ArHOIME A - X E QS
NELSREOA - Az S
IARC @ Nt& 2
OSHA @ Xt& 82



ACGIH @ Xt= 18
NTP @ tE S
EU CLP : Xt=

H2
BA TS

O HANE BHol2d @ 0lds SASHHOAENM S& 200t UELE (SIDS)
O MASYH @ MASHNM 3401 Z&0l LIEHLIX &8 (SIDS)

O SZFEFAIISH(18 v5) + Iz 88

O SEEIEFIISH(BE £5) + =2 88

O gesioid : g s

- Z3 : LD50 > 2500 mg/kg Rat (OECD TG 401) (ECHA)
- 21l : LD50 > 5000 mg/kg Rat (OECD TG 402) (ECHA)

i}

- £¢ : Aerosol LC50 > 1 mg/L 4 hr Rat No death GHS criteria not met (OECD TG 403) (ECHA)
O IR Bad = 24 ENE 0|2F I8 BAM T= 24 AIE 210 020 A=22 2OI|X £8. 2L
&S, (EPA OPP 81-5, ECHA)
O Ast s &4 T= U240 ENES 0|88 A8t & &4 F= U248 AE 20 =0 U222 2OIIX £3. 2N
2. (0ECD TG 405, ECHA)
O 287 HAUY : Nz US
O I8 maly @ JIUIE 0Is8s 12 UM A& (maximisation test) 21 TS0 X228 LO3IX £&. (0ECD TG
406, GLP)(ECHA)
O gad
AHOIMEBHY X2 Y6S
DRLERDA @ 2 s
IARC : Xt& 88
OSHA : Xtz ei8
ACGIH @ Xt& 18
NTP @ Xt& A8
EU CLP : Xtz 818
O MAIME HOIY4S : AIEZ L SEH2I0F S7 SHBEH0 AEZ0 HAIZAH S22 A2101 S4 (0ECD TG 471), Al
2 U IRI HIEZE 0188 R SHHEO0| AIE@Z0 HAIZEN R 422101 S4(0ECD TG 476, GLP). &KXl &
2. (ECHA)
O MAISH @ HEES 0|88 AEsSH AP L SFE M0 MASH AIE Z0 B0 £= MASN &4 922 A
2 OJME X %S. NOAELf1, f2 900 mg/kg/day P=EIXl &£S. (0ECD TG 424, OECD TG 443, GLP) (ECHA)
O SHENMMIISH(1E &) : U2 438
O SEERFIISH(Bs &F)  HEE 0|88 0L 27 RS0 S5 AE 20 )2 L= g=5eE: T/H |0
A2 2OI|X 2S. NOAEL 300 mg/kg/day 2F Xl &£S. (0ECD TG 408, GLP) (ECHA)
O goRoid @ Iz A8
5) ¥HlY
O 24 =4
-3d37 . U2 8s
- dI : U2 8ls
- 59 . U2 8s
O IR 2AY L= U224 0 U2 U8
O Ast & 24 = U324 @ 2 2848
O 387 H2H : Nz els
O ms ey : Xz els
O gad
AHOIME Y - T2 g8
DNELSREDA - X2 esS
IARC : XtZ &3
OSHA : XtZ 8gls
ACGIH @ Xt& els
NTP @ XtE Q8
EU CLP : Xt& S
O MAME SHOIYY : X2 S
O MASH @ X2 el
O SEERMISH(1E &) © AUz g3
O SHEEARFISH(Bs &&) © Nz g
O &olwold : Uz a3
6) &3t CHOIHIY (2,4,6-EctOlHI ¥ x )0l
O 24 =4
- A3 : LD50 > 5000 mg/kg Rat (OECD TG 401, GLP) (ECHA)
- A0l : LDb50 > 2000 mg/kg Rat (OECD TG 402, GLP) (ECHA)
- 8¢ AUE g8
O IR 2AY L= U324 E)) AE 20 28X 2S (ECHA)
O dEt & &4 = U324 E) AIE Z0 HIN24Y (ECHA)
O 387 H2H : Nz s
O LT o4 : DIRAE A2 O Wolg AIE Z1 Wel-82 (0ECD TG 429, GLP) (ECHA)
O gy
ArHOtMEAHY - XE S
NELSREIA - Az eS8
IARC @ Xt& A2
OSHA @ Xt& S8
ACGIH @ Xt& S8
NTP @ X8 A8
EU CLP @ Xt& S8
O MAME HOIFAS : Invitro OIM2E 0128 SASHHOIAIE (0ECD TG 471, GLP), ZSF HILMEE 0|28t AMF
Ol &t Al (OECD TG 473, GLP), X9 F HIYHEE 0|28t STEXNSAHOIAIZ (0ECD TG 476, GLP) Z2 2F HAIZSEH |2
oF A0l S4 (ECHA)
O MASYH © HES a2 Ma/gtd =4 AFelY AE 21 Parental NOAEL 200 mg/kg, Reproduction NOAEL 60



mg/kg, Developmental NOAEL 200 mg/kg. &= 1B2 =25& (0ECD TG 421, GLP) (ECHA)

O SZFEFAIISH(18 v5) + g 88

STEHTIISH(EE L) @ HES (AR BI=EHIEN AIE 20 YA 80| 22X 2S (0ECD TG 408,

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

O OI& : LC50 0.704 mg/L 96 hr Danio rerio (ECHA)

O Z2rZ : NOEC 0.092 mg/L 21 d Daphnia magna (ECHA)

O X2 : EC50 0.596 mg/L 72 hr, NOEC 0.405 mg/L 72 hr Raphidocelis subcapitata (ECHA)
2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl|)methy| ester

O OI& : LC50 4 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203, GLP) (ECHA)

O 227 1 EC50 20 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)

O ZF : EC50 34 mg/L 72 hr, NOEC 9 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
3) GIOIESESANZZE QI AH(OITE A, PLUHAHE, 8R1,2-Z20(02)

O 01F : LC50 3.1 mg/ £ 96 hr (OECD SIDS)

O 225 : EC50 24 mg/ 4 48 hr Daphnia magna (OECD SIDS)

O X% : EC50 3.53 ~ 6.67 mg/ 4 96 hr Selenastrum capricornutum (OECD SIDS)

4) (1-CIOISEAIAI0 22 A)HEHER

O O{& : LC50 24 mg/L 96hr Danio rerio (EU Method C.1, ECHA)

O 22% : EC50 53.9 mg/L 48hr Daphnia magna (OECD TG 202, GLP)(ECHA)

O =8 : EC50 14.4 mg/L 72hr Desmodesmus subspicatus (OECD TG 201, GLP)(ECHA)
5) ddHlY

O o0& : Xz 848

O 2257 Xg el

O =8 g g8

6) &3t CHOIHIE (2,4,6-EctOIDI Mz )0l

O O{& : LC50 1.4 mg/L 96 hr Cyprinus carpio (OECD TG 203, GLP) (ECHA)
O &22S : EC50 3.53 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O Z=& : EC50 > 2.01 mg/L 72 hr Raphidocelis subcapitata (OECD TG 201, GLP) (ECHA)
Lt &84 9 24
1) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
O &84 : log Pow 4.52 (ECHA)
O 2dld : 12 4S8
2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methyl ester
O &84 : log Pow 1.9 (OECD TG 117) (ECHA)
O =od : Uz a2
3) OIOISESANIZZE ol aZaH(0I32M, REHAHZ, 8R1,2-Z2H0 )
O &8]4 : log Kow 0.35 (0ECD SIDS)
O =od : Uz el2

4) (1-GIOIESSAIAI0I S22 A)HELENER
O &=4 @ Log Pow 2.81 (25 C, pH 5.8) (0ECD TG 107, ECHA)
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O &rd : XUz 8i3s
O =dld : Iz 8is
6) &3t CHOlHE(2,4,6-EctOIBiEM =)0l
O &=24 @ log Pow 3.1 (0ECD TG 117, GLP) (ECHA)
O =dld : U= s

xo—-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
==4 : BCF 37 dimensionless (ECHA)
MEGHA 51 % 28 d (02 consumption), Not readily biodegradable (ECHA)
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O
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2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methyl| ester
O
O

s=4 0 U2 9S8
M2oHS 28 % 28 d (OECD TG 301 B, GLP) (ECHA)
3) GIOIESANZZ L OIS (0IZ A, RLUHAHZ, 8R1,2-Z20(03)
O s&54 : X2 g8
O M2olld : readily biodegradable (ECHA)

4) (1-GIOIESAMOIZZAM)HLEHES

O s=4 : BCF 3.5 ~ 12 (0.1 mg/L ~ 1mg/L) (OECD TG 305 C, ECHA)

O ME20d4 : Readily biodegradable, 98% biodegradability within 28 days(BOD5/COD) (EU Method C.4-C, ECHA)
5) dHY

O =54 : Xz 838

O Mzold @ Xtz 3
6) &3t CIOIHIY(2,4,6-EclOlHiZ¥I X )0l

O ==4 : BOF 53~72 (ECHA)



O MEoH4 : 0~10 % 28 d, Not readily biodegradable (OECD TG 301 F, GLP) (ECHA)
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1) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
log Koc 3.71 (25 ° C) (ECHA)

2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methy| ester
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2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methyl ester
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2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methyl| ester
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1) exo-1, 7 7-Trimethylbicyclo[2.2.1]hept—-2-y| acrylate

M4E SRR (H=84)

2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methyl| ester
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1) exo-1,7,7-Trimethylbicyclo[2.2.1]hept-2-y| acrylate
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2) 2-Propenoic acid, (5-ethyl-1,3-dioxan-5-yl)methyl| ester
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=Y n e (0sHA 7)) oY oS
0| =22t2| 82 (CERCLA #E) : Y 218
01222 2 (EPCRA 302 &) @ S oIS
01222 2 (EPCRA 304 &) @ S oIS
012228 2 (EPCRA 313 &) @ Sl oIS
DI222NE(RHELHASE) : HY oS
DI222INE(ASESHASE) : Y S
DI222NE(2ESARAER) : Y oS
U EEN2(S222D) : Y 84S
B 22R2(AE2T) : oY oS
U 22X2(0E27) : g oS

4) (1-3l0ISZAIAOIZ 23 A)HLHE S

SW(REH 9| QESIBAY)
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eV
DIZ22NE(0SHA 7E) : oY oS
DI=2 22182 (CERCLA ) @ T 9IS
DI= 22/ 2 (EPCRA 302 ) @ T 8IS
012221 X 2 (EPCRA 304 7E) @ ol oS
012221 2 (EPCRA 313 #E) @ ol oS
DI222NE(RH2LHASH) : Y oS
22N B(ASSSHASH) : Y o6AS
D222 (2E2SAZMER) : HY o6S
Fl 2232 (222D © Y oS
B BERR(E27) : Y oS
U 22X2(0E27) : Y oS
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DI=22/8 2 (EPCRA 304 =#d) : g 8ls
DI=22/Z2(EPCRA 313 =#d) @ g 8ls
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DI=22RBE(ASESEASE) « e 8ls
D=22eBE(2ERSAZNSE) « g 8l
EU ERZL(HEERZY) « g 8ls
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D=2/ Z 2 (CERCLA 7E) @ dilY AS
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b
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B = e =
0l=2t2| 8 =2 (EPCRA 313

DIZR2AYB(ZH2LHAS)  HY 81S
DZ2AYB(ASSSHASY)  HY 8S
DIRUYL(REASAZNER) : HY oS
U SRES(SIERAD)  HY 98
U222 (FE27)  #Y 88
U SR2(AFSD)  HY 818

16. JIEH &DAE

o X2ol &

- 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.nlm.nih.gov/

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

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

- SISISAFEAAL, IR SFWUSA(http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)

- ASSHBHCIAAY ABYTHE (http://hazmat .nema.go.Kr)
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