G-05 GLYCIDOL

18. Ko!mark, G.; Gites, N.H.: Comparative Study of Monoepoxides as
Inducers of Reverse Mutations in Neurospora. Genetics 40:890-902
{1958).

17. Norppa, H.; Hemminki, K.; Sorsa, M.; Vaino, H.: Eifect of Monosub-
stituted Epoxides on Chromosomal Aberrations and SCE in Cultured -
Human Lymphocytes. Mutat. Res. 91:243-250 (1281).

18. Thompson, E.D.; Gibson, D.P.: A Method for Determining the
Maximum Tolerated Dose for Acute in vivo Cytogenetic Studies, Food
Chem. Toxicol. 22:665-876 (1984).

19. Jones, A.R.; O'Brien, R.W.: Metabolism of Three Active Analogues
of the Male Antifertility Agent -Chlorohydrin in the Rat. Xenobiotica
10:365-370 (1980}.

20. Pate!, J.M.; Wood, J.C.; Leibman, K.C.: The Biotransformation of
Allyl Alcohol and Acrolein in Rat Liver and Lung Preparations. Drug
Metab. Dispos. 8:305-308 (1980).

21. Dixie Chemical Company, Inc.. Communication to TLV Commiitee
from Dixie Chernical Company, Inc., Houston, TX (March 6, 1992).

22, U.S. Department of Labor, Occupational Safety and Health Admini- (
stration: 29 CFR Part 1910, Air Contaminants; Final Rule. Fed. Reg.
54(12):2559 (January 19, 1988).

23.U.S. Department of Labor, Occupational Safety and Health Admini-
stration: 29 CFR Part 1910, Air Contaminants, Final Rule. Fed. Reg.
58(124):35338-35351. {June 30, 1893).



C-64 CROTONALDEHYDE

s THFEFR
CROTONALDEHYDE
CAS : 4170-30-3

2-Butenatl; Crotonic aldehyde; B-Methyl acroiein; Propylene aldshyds;
trans-2-Butenal :

CHO
H\‘ CHO
C=0C
AN
M,C H
B

TLV-CEILING, 0.3 ppm (0.86 mg/m®}
AS—ERESAENE

1965; TLV-TWA, 2 ppm, =%

1967-1997: TLV-TWA, 2 ppm

1976-1986: TLV-STEL, 6 ppm

1987: TLV-STEL, #lf

1995: A3, BiRFAMNE, £

1996-IR7E: A3

1997: TLV-CEILING, 0.3 ppm; E&; A3, %%%b%ﬂ%’ﬁ; RE
1998: TLV-CEILING, 0.3 ppm; HJ&; A3

1098; XEUWE

HEEFEHNE
70 k7T e FIMERA, WREOREMRET. BEADESLX5RRRENT 2. ERELFE
FITAN S ERBRBIERT D, BRBAIE 0.12ppm EHETNTNRY, DTOHELFHEE
BT3B,
SFE ;7009
RE 1 20°CT 0.8531
B 1 76.5°C
P 1 104C
S - 20°C T 30torr
HREE 241 (EXK=1
SlksE 1 12.78C, A—T > Ahv T
IBREBR - LR, 155% ; TR, 295% Z=KPEMHE
B - KIZT 20°C T 18.1g/100g. 5CT19.2g/100g THITS ; EEALOFRABR EH WD HE
TEMTS




10

C-64 CROTONALDEHYDE

25CI BT B HEZE  1ppm=2.85mg/m’ ; 1mg/m*=0.35ppm
PORTILFE RBEDD TRELDTVOT. KKOBERED S, mRERIE ST P ARERF
T’. & 6 Q

EESHABRELRHEEEER
2O b T NTE FREEER. TFATNIA-NBRETFNTLTE ROBET, KR
ARQEEyEELTERENS,

BB
b= ¥i3
rabrFAFe REENTY MCRIIBHLZEED LD, REEHZD 26mgkg THo 7D,
Skog®REBROEREERET VT FOEREZEEL T, 7Ot CTIVTFERBT 70l ERD
BhahESEReE bR TERNRE, Sy M 7O b FTIFERE 30 4HE<KBLIELEZO LG K
1500ppm TH 7. 1500ppm &V SHAMIEL BEFT > B0 T v b TIIHRENED 517k,
Rinehartd 30 I < ED LC,, % 600ppm EB/ELTHBY. Thid Skog OBRELZEL D220 D
724y, Rinehart®id. Z7 O R FILFE RRFAT 27 7 0L A > & R IHERAE B B 7228,
SEEIT IOl 20 5 840 1 BEFEEZ, Roehat™iZkd &, Sy MIBT B0

FINFE R 4 BRI ETOBICEER 100ppm TH o7z, 10ppm & 200 FRFIOREER < ET. Hitk

BT ZEMNE k. 1650ppm @ 10 R E TR S v MIEFEL b ole. RS, HEREZ
BT, BRAOICEEZREILED,

rOkr7IFE Rid, TYAKEICH L THENBRAZaABHITNVFERTHZ (TI0
VA BEVEIVATILTE REDDDHEMRT/NITTER ) 0, IVZADORKICLDIFENF—
LCEARD ST H DO, 10 FERERHH RDy BT {Swiss-Webster=3.5ppm ; B6C3F1
T A=49ppm) . Fi44 Ty MBI BI O TNTE RO 10 573 RDy, Eid4 AT 23.2ppm.
AT 205ppm TH 07D, Babiuk 5ME, T v b0 RD, T— BEBHH 0T ETRIAF{LFHE
Ot FEEREOTEEESEET ZOCHMATERN, FATTAET Y FEDBTILTE FERE
FEIC AN EE LT E R EH L. Schaper®id 40 BO{LEHZFML T, TV AD RDy,
& TLV ORc—BUZEE (R?=0.88~0.90) MH3EDEREH L. FX Swiss-Webster TV A
2B 5 TLYV & RD, @bo> EHEWHE R*=0.90) 45 &, TLV (0.03X3.5ppm) & 0.1ppm iZ
YT 5T &1/ 50, Steinhagen & Barrow®d, 70 7T E FD 2ppm EW5 TLV D7
NFERDOBDE—FKET, YTIRDRD, CRONIBEBICEI E—HETEDLLERLE.

WA

7O RTFATEe RESRERHFEINT/O LT AFE RIZRS N2 RV EDY DD F344
Zw MCBIT BRMABEICDWTRESTDONE®, Fv hEI, JORTZAVFEF (0.6mmol
F713 6.0mmol) HLIIE N-Z OV EDY P (0.6mmol) ZEEIKICEETENTN 113 BEX
i3 84 BRNEE Ui, ERETI. v M7 KR oROFEKI O 7T Rick DEEYR
ZHEIERIE N, 2 EIFEESAZREL,. 9 RRFEDEMENS >, 27 IBF 23 ILTH
HEREOEEARED LNE. GVESOBETIE. 7ab 7AFEROREICXD 23 L 10 &
TR REENS BEQRENE LR, IS OB THFESEEERHEPEORERRLON
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iamoiz, COBOED 13 EOBY TRFEFROELZECZ, EEBIOREOREE,
A AN HBHICERTERICE P 2. N-ZhOVEOQU I ORETH, 23 IECF' 20 IETH
MR AM. 16 ETHEBFEDIENESN, 23 ETHRRREEEHRED 5N, Liedis T,
A= !- PITNTFTERRNZMOVEQUZ XD BEERAENBFVELDI THS,

ELSHEER

ZoORSTILFE LOYPREICHT 2 EEMICEL TE. —BLABERE SN TN, Cooper
SWF, 70T TE RBRGILERT TAI0 TEREREZRIBVWEDEREHBLE. LhL
Neudecker 500E, AURBEGEFESHEULAEAER (T >F o~ a P EEER) M5,
ZOMBERERIIERTRALER THH LOERmEHE L.

7R TFATERBI 2P aUuNTIId L TREFELEZFREL. FESESRERTERL
UM EEmBEFRE LG,

DO ITNFE RIZEEF ¢ 1 = XNARY —Bi (CHO) MH®, v kTR,
bt MRS, V) 2NEFEREOT DNA B ERELE. 20 R TITE RORBETE+Y
B )L TERTHOGD, BESHHES TR, AEMANRINTREND O LT B,

EERE/AEEER

70 b7 ATEe ROFENAESREEFIT. T0RNZ DNA-BEREBRRECEGT 59, HEMHM
Rl EEONIEBE NI FAURESTEOT,. 70b 7N Fe REERGIER I T4
MEHOBRER, ENESB I/ NVIF4ORBIIE>TRES, 1D, T, 7B r2FI
FSERFOEZEOHSIZE DT A F344 T v FTHMRET b O—A P450 BN 33%., FhID—A
c WO —VEERTIBETL, COEETNFFFRAMBICHT30XEENZ SN T,

E bR .
. Sim & Patfle®id. HBREZI/ O TFNTE R 41ppm I 15 HEIEKEZI VA LI, 30 BET
EBIVLETEITHBWAIBNEL, BPHAL#HEURL, 15 Rinehart™iZk D &, 15ppm ZFR U H
FETHEHSBLEEE, BNENIBEL SNEMHASNEZVNDOTIEERL., ENE<ETRERD
BERRMokELTRE, EVWESEIR. 45ppm Z2EHEBREELEEY TEDLD TRMET.
BEAORAHEPEE TH k. TOLEDTREVEHEEREMETNEOR. B0 FoBWILS
One LR,
70b7NTEROEEREETAREEZEUE—ED 8 EFATI. 48 BRITERLE.
EOREDOIELLEMIREIN TN,

TLV &hEE

BRBREEREW, 3> b0-LAEZOMFILTFE BRARKESBRTELVRVBEVER SN
B, ZOEEHOE MIH T AFRBEOEFRNEL 2> TWD, ZN5OEVENT, £
AL 2 DOFEORTHENLOBDINS - ATHEICIZ0OMS LARN®, AXEOFDR
TERLEICORARDL T, EZRATOEBRDI MO LEL MZBWY2ERAAED TLV £8
SOEBENTIZNEW, TWZARD, 70 N OHEENL, Reinhart®BRELEZBOED B Sim
& Pattle® DR E LV BT ZEVNIONTLV ZEROHEHTH S, BEITDHT7INTEFICETS

11




12

C-64 CROTONALDEHYDE

TLV &R AW BB RD, DEHFON S, ERFEKF /DM T7IVTE RBEZ 0.1ppm KHIA S
TERMOFEBE LTI EBbNS. TLV EELMMT > TWH 0O, BBITERT 2RED
WRHEEEDDZETHS. 70O FIIFe RGEEFEUIDH2BYRBAEHETH DO,
A3, BB, BRSAESEICSEEINTWS, 707 T RSREICERTHREMWE T,
41ppm THELELT 30 BUACRES IV LKERRZ BT T &), T T D RD,, iRER
THENVATNTFE RERULSSVWRATH oI &02EL, FIATITE REBETZRAENS
FHET B0 AT, TLV XHEW 03ppm ETNTVS (RIATITERIZDOWTHE FORBX
VESEOFMICET A F—FBEWN RIVATNTE R TLVXEEZSHE) . LTy FOBEK LD,
EOZEEHXT, EEEZHRTSONEWNEEZL5NS,

thoEhEE ’

OSHA PEL : 70 b > 7T F® OSHA PEL-TWA X 2ppm TH 5, PEL dLAgi D ACGIH TLV
EHEEEI—RTH, 70 TITE R, [PELRME—PEL BT S 1989 4£O OSHA BERIFIE
B PEL MEFEINT, M niadh ok 160 MEDOPICA> TS,

NIOSH REL/IDLH :NIOSH i3, OSHA PEL &—EEHTI/ D b FIFE FO REL-TWA % 2ppm
LEDI- [Bx 8-47. FN3A] @9, NIOSH {2 Z O#'E D IDLH % 50ppm IZE D,

PEL ¥/l REL * 823 TLV IZBIT 3 ACGIH DE# : 70 > 7Tt Rid 4.1ppm T ES
Nk T 30 BLAKHES LS L EREOCHBZECLARFERAEOREME TH D &,

1]

EERUVALBU S RDy BROT—FTHRINALATINTE FERFCRBRATHD LBREINLEILO

ME.TLV %2 TLV RAE 03ppm K T3 ZENEE LW EBDN 25 BEEERRTHE L2 D07,
FeT v P THEYEFBERECTHERAAMBIERIENTVNE T EONS, A3 OBBRENALE
BMEICSELTLNENELER BN, B

NP BER : NTP ¥4 1986 8 12 AN UABEVT Iy pCBUD IO b T AT & FOBRAZSTER
BERT Uiz, sTBEZRFHEORSHRD IUEYEFERBN T TIRET L TWSA, ERMEEEE
ERENREP 22, JOPTATFE BRIV EFTHER. HESERREATEB L UHER
BEREROVAET S avavATRE. EABEF 42— XNAXY—HIE (CHO)
#iaE AW REEREBIOHELEEHMESTHROBBOVWTNTOHRME TS > NTP i, O
FTATFE RO AY ONEREETDRWI ERCLE,

BhEAESEE
' MAK : N —7 B, BENAEOTREENDZ Z ENELICHEFENSYE
TLV : A3. BiRBAMEME

fEDIRR
F—AMSU7 :2ppm (1990) ; B VERKLME : MAK EZL. BK. T)V—7 B BPAHE
e, BRAEOTEEND S ENBYICHEEFINDIYE (1997) ; TV X  BEEEE (1997)



C-64 CROTONALDEHYDE

o

E3ER

1. Amoore, J.E.; Hautala, E.: Odor as an Aid to Chemical Safety: Odor Thresholds
Compared with Threshold Limit Values and Volatilities for 214 Industrial Chemicals in Air
and Water Dilution. J. Appl. Toxicol. 3:272-280 (1983). ‘

2. Merck & Co., Inc.: The Merck thdex, 12th edition on CD-ROM, Version 12:1. S.
Budavari, M. O'Neil, A. Smith, et al. (Eds.). CHapman & Hall, New York (1996).

3. Smyth, Jr., J.F.; Carpenter, C_P.: The Place of the Range Finding Test in the Industrial
Toxicology Laboratory. J. Ind. Hyg. Toxicol. 26:269-273 (1544).

4. Skog, E.: A Toxicological Investigation of Lower Aliphatic Aldehydes. Part . Toxicity of
Formaldehyde, Acetaldehyde, Propionaldehyde, Butylaldehyde, as Well as of Acrolein
and Crotonaldehyde. Acta Pharmacol. 6:229-318 (19350).

5. Rinehart, W.E.: The Effect on Rals of Single Exposures to Crotonaldehyde Vapor. Am.
Ind. Hyg. Assoc. J. 28:561-566 (1967).

6. Steinhagen, W.H.; Barrow, C.S.: Sensoary [mitaticn Structure-Activity Study of Inhaied
Aldehydes in B6C3F1 and Swiss—-Webster Mice. Toxicol. Appl. Pharmacol. 72:495-503
(1584).

7. Babiuk,.C.; Steinhagen, W.H.; Barrow, C.S.: Sensory lrritation Response to Inhaled
Aldehydes After Formaldehyde Pretreatment. Toxicol. Appl. Pharmacol. 79:143~149
{1985).

8. Schaper, M.: Development of a Database for Sensory imitants and Its Use in
Establishing Occupational Exposure Limits. Am. Ind. Hyg. Assoc. J. 54(9):4588~-544
{1993). _

9. Chung, F.L.; Tanaka, T.; Hecht, 5.5.: Induction of Liver Tumors in F344 Rats by
Crotonaldehyde. Cancer Res. 46(3):1285—1288 (1886).

10. Cooper, K.O.; Witz, G.; Witmer, C.M.: Mutagenicity and Toxicity Studies of Several «,
B-Unsaturated Aldehydes in the Salmonella typhimurium Mutagenicily Assay. Environ,
Mutagen. 9(3):289-2095 (1987).

11. Neudecker, T.; Edet, E.; Deininger, C.; et al.: Crotonaldehyde is Mutagenic in
Salmenella typhimurium TA100. Environ, Molec. Mutagen. 14(3):146—148 (1988),

12. Woodruff, R.C.; Mason, J.M.; Valencia, R.; et al.: Chemical Mutagenesis Testing in
Drosophila. V. Results of 53 Coded Compounds Tested for the National Toxicology
Program. Environ. Mutagen. 7(5):677-702 (1985).

13. Foiles, P.G.; Akerkar, S.A.; Miglietta, LM.; et al.: Formation of Cyclic Deoxyguanosine
Adducts in Chinese Hamster Ovary Cells by Acrolein and Crotonaldehyde.
Carcinogenesis 11(11);2058~2061 (1950).

14, Eisenbrand, G.; Schuhmacher, J.; Golzer, P.: The Influence of Glutathione and
Detoxifying Enzymes on DNA Damage Induced by 2-Alkenals in Primary Rat Hepatocytes
and Human Lymphoblastoid Cells. Chem. Res. Toxicol. 8(1):40-46 (1895).

15. Wilson, V.L.; Foiles, P.G.; Chung, F.L; et al.: Detection of Acrolein and
Crotonaldehyde DNA Adducts in Cultured Human Cells and Canine Peripheral Blood
Lymphocytes by **P-Postlabeling and Nucleotide Chromatography. Carcinogenesis
12(8):1483—1480 (1991).

16. Eder, E.; Hoffman, C.: ldentification and Characterization of Deoxyguanosine-
Crotonaldehyde Adducts. Formation of 7,8-Cyciic Adducts and 1,N2,7,8-Bis Cyclic
Adducis. Chem. Res. Toxicol. 5(6):802-808 {1992).

17. Chung, F.L_; Hecht, 5.5.: Formation of Cyclic N2-Adducts by Reaction of
Deoxyguanosine with a-Acetoxy-N-nitrosopyrrolidine, 4-Carboxynitrosaminobutano! or
Crotonaldehyde. Cancer Res. 43:1230~1235 (1983).

18. Eder, E.; Hoffman, C.; Bastian, H.; &t al.: Mclecular Mechanisms of DNA Damage
Initiated by o, B-Unsaturated Carbonyl Compounds as Criteria for Genotoxicity and
Mutagenicity. Environ. Health Perspect. 88:99—105 (1990).

19. Kuvkendalt, J.R.: Boodanfiv. M.S.: Efficiencv of DNA-Histone Crosslinking induced by
Saturated and Unsaturated Aldehydes /n vifro. Mutat. Res. 283(2):131-136 (1992).

20. Cocper, K.O.; Witz, G.; Witmer, C.: The Effects of a, B-Unsaturated Aldehydes on
Hepatic Thiols and Thiol-Containing Enzymes. Fund. Appl. Toxicol 19:343-349 (1992).

21. 3im, V.M,; Pattle, R.E.: Effect of Possible Smog Irritants on Human Subjects. JAMA
165:1908—1957 (1857).

22. Grant, W.M.: Toxicology of the Eye, 3rd ed., pp. 284-285. Charles C. Thomas,
Springfield, IL {1986).

13




14

C-64 CROTONALDEHYDE

23. American Conference of Govemmental Industrial Hygienists: Documentation of the
Threshold Limit Vaiues, 4th ed.,, p. 107. ACGIH, Cincinnati, OH (1882).

24. American Conference of Governmental Industrial Hygienists: Documentation of the
Threshold Limit Values and Biological Exposure indices, Sth ed., p. 149. ACGIH,
Cincinnati, OH (1986).

25. U.8. Department of Labor, Occupational Safety and Health Administration: 29 CFR
Part 1910, Air Contaminants; Final Rule. Fed. Reg. 58(124):35338-35351 (June 30,
1993).

26. National Institute for Occupational Safety and Health: Testimony of NIOSH on the
Occupational Safety and Health Administration's Proposed Ruie on Air Contaminants: 29
CFR Part 1910, Docket No. H-020; Table N3A {(Appendix A) (August 1, 1888).

27. National Institute for Occupational Safety and Health: Crofonaldehyde. In:
Documentation for Immediately Dangerous fo Life or Health Concentrations ({IDLHs}, p.
129. H.R. Ludwig, S.G. Cairelli, and J.J. Whalen, Eds. NTIS Pub. No.

PB-94-195-047. National Technica}l Information Service, Springfield, VA (1984).

28. National Toxicology Program: NTP Management Status Report. NTP, Division of
Toxicology Research and Testing, Research Triangle Park, NC (July 7, 1895).





