Bis(2-morphol inoethyl) ether

[CAS No. 6425-39-4]

Molecular formula: C12H14N2 O3z Molecular weight: 244.33

ABSTRACT

The test was conducted using Salmonella typhimurium (S. typhimurium) TA98, TA100,
TA1535, TA1537, and Escherichia coli (E. coli) WP2uvrAlpKM101, by the pre-incubation method
with (+S9mix) or without (  S9mix) metabolic activation.

The dose-determination test was performed at eight doses of common ratio up to 5000 pg/plate.
The test substance did not increase in number of revertant colonies more than twice that of the
negative control (solvent control) in any tester strain with or without metabolic activation. No
growth inhibition of the bacterial lawn with the chemical was observed at any concentration or
strain tested.

The main test was performed with several doses up to the maximum recommended level of
5000 ug/plate. The test substance did not increase in humber of revertant colonies more than
twice that of the negative control in any strain with or without metabolic activation, and did not
inhibit bacterial growth in any condition of the test.

The positive control substances assayed, increased the numbers of revertant colonies more
than twice that of the solvent control. The numbers of revertant colonies for the negative and
positive controls obtained in the present test were within the range of standard values derived
from historical control data in our laboratory, which suggested that the tests were performed
adequately.

Based on the above results, Bis(2-morpholinoethyl) ether was assessed to be non-mutagenic
(negative) in the reverse mutation test in bacteria under the test condition.



Genetic Toxicity
Bacterial test

1. Material and method

Purity 1 94.8%

Test species/strain . S. typhimurium TA100, TA1535, TA98, TA1537,
E. coliWP2uvrAIpKM101

Test method : Guidelines for Screening Mutagenicity Testing of

Chemicals (Chemical Substances Control Law of Japan)
and OECD Test Guideline 471

Procedures . Pre-incubation method
Solvent : DMSO
Positive controls © SS9 mix;

2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide (TA100,
WP2uvrAIpKM101, TA98), sodium azide (TA1535) and
9-aminoacridine hydrochloride (TA1537)
+S9 mix;
2-Aminoanthracene (all strains)

Dosage : S9 mix;
0, 2.29, 6.86, 20.6, 61.7, 185, 556, 1667, 5000 pg/plate(all
strains: Dose-determination test)
0, 313, 625, 1250, 2500, 5000 pg/plate (all strains: Main
test)
+S9 mix;
0, 2.29, 6.86, 20.6, 61.7, 185, 556, 1667, 5000 pg/plate(all
strains: Dose-determination test)
0, 313, 625, 1250, 2500, 5000 pg/plate (all strains: Main

test)
S9 . Rat liver, induced with phenobarbital and
5,6-benzoflavone
Plates/test : 3
Number of replicates D2
GLP . Yes

2. Results

The chemical was assessed to be non-mutagenic (negative) in the reverse mutation test in
bacteria under the test condition. Growth inhibition of the bacterial lawn with the chemical
(toxicity) was not observed up to 5000 pg/plate in the five strains tested with or without metabolic
activation.

Genetic effects:
Salmonella typhimurium TA100, TA1535, TA98, TA1537,

+ ?
Without metabolic activation: [] [1 [*]
With metabolic activation: [1 [1 [*]
Escherichia coli WP2 uvrAlpKM101

+ ?
Without metabolic activation: [] [1 *]
With metabolic activation: [1 [1 [*]



EA 2-F#AKRY JRFNL) = =2—TFT D
B & WD IE R AT B

Reverse Mutation Test of Bis(2-morpholinoethyl)=ether in Bacteria

=iy
HEEIT R (-FARY ST =x—FAOMH
BT 2 ERERTERNOFTEF BT T2 %2B
BE L.

RIBERRL, RXIF 7 A TA98, TAL00, TALS35,
TA1537 B USRS WP2uvrd/pkM101 @ 5 Hk & L, &5
FHiEE LTF A rFas—Tz iEd By, RS
B L 535 (489 mix) R UNEHEEIC L 5546 (-89
mix) TERBEEELE.

AR ERB T REBR000u /7 -t X W AL3IO8
FRTHEE LS, 72X 157 A1 TA9S, TAL00, TAIS3E,
TAIS3T R UK EFHE WP2uwrd/pRMI01 D (CIEME LRI L B
e (189 mix) RUEBEICX 28B4 (59 nix) oW ih
WBWTh, AFHEGUEER) SRR ()
Eo2EFU EREREEas e =—Ho LEEED NR
Mo,

FRB T REAR000 n g/7 V- E D, Sk2OHRT
Ei LA, £FEE ICRHENEEKIEIC X 354 (158
mix) BUNEEE £ BIES (59 nix) W FRIZENT Y,
R REO2EL EOERERar=—) o LRI
B BT,

EPER RS E L, TR EhoRBEEIIB O TIEMES
ECMEL LOBERER s o =S ERFER L. ik,
et B R UM BRI, Y= —or ALY
AF—F LDER L EEOHEATH-. Thbd
HRIERERPETICER SR D L EFLTNA,

PLEGREIY, VR 2-FAKRY /=FN) =T—
TPk, B LERBEEICBWT, MECHT AR
ZERREE M A LA (B 2 3E L.

Tk
1. HEEin®
1) s

WHE O A Q-EAKRY ) mFN) =x—F L,
IS (2w MEE DLISE) Li-do
®, FLE 04.8%NRSOREEVEETHD. HRYHE
ik, AFE, ERR/E CRIETHERICRE L.
HeR—EiE, ROARRASLY PAERRIEL, IHMEE
BT T LT KRR LR, 27, WIRMHORE
e, ARG ES LU T B IChRE A <7 b
BUEL, ThEAOT— X EEET5 L ic kDR
L.

2) WEBRHEE R

B, AT 100ng/nl (RS HBRREY 7 L—
Y 50l T LRI 5000 1 g O3TE B HE Y5
DI AL, £, #BRGHICEERERL TR,
B, B, BASOTEEIRGRANI EMEEEK
FYRITEER L.

WERE DB 94. 8% Th o7 foth, FERELT
W BRI R L

Y LCEBIR L2k (Bl ety 378 ;
%99, 9%LL b)Y TSI T A BN (my FES
KWP9781) L, (EMRE CHREEICAET L. BHRE
BEREMZPBELE L CHER LR, TERTICEESR
L, BhcSBRicERLE.

2. BiERmE

MM R E L, TROSHEEERLE.
FTRUTATYR MNaN,; FYGHigE )
-FTI /T VT

(9-AA; Aldrich Chemical Co., Inc.)
-2-7IA)-3-E-=lua-2-7V T2 YATIR

(AF-2; Fn3RpidETEim)

T I T R IEY (2-AA; fotRiSET )

P AF AR E LR (DNS0) CHEI L 7 Mt FR A
Y, 500 ul F oA F = — 7o L-80°C TR
FLE. BBRodicfE L-BERPEEROEY
T EE T EIELE.

3. RErEEEE
1) FHERES

Ekhs, MEE2BVAEBEATAESRICLHER
ENTVAIED, i 16 £ 11 B 21 BRI EERE
1121002 %, FRE 15-11-13 WHRE 2 &, BECES
031121002 5, HAFMEERERFR, BEERYLE
EERE, REABAREENRBRES BN T#FREE
MESICREARROFEIL ST © gV 57
IRERERRE ) R UORCEER T A b H A KT 471
(R AR 1997 27 8 21 AR 0HES
FLTWB I EhE, A XIF 7 ZE Y TAL00, TALS35, TA9S,
TALS37 B RRSEE S WPZuvrd/pRMI01 % BRERIC AV e,

R REERFEHEITEADENTRI Y AFELEN
B (RAIFT7AHE 1985 4 6 B 21 BAFE, KBE
1983 4 6 A 29 HAFE) % LU ORI (5ik)
PR THOMEN B CHL I LR L, ERRE
0.8 ml Z DMSO 0. 07ml DFNIE TES LIRS 200 pl
TR TF = — 74 LliiE L7=%, -S0CTIRTEL



0.05ml

2
15ml 2.5
No.2 Oxoid
30 pl 37 10
120 /
660nm 1cm
1x 10° / ml
4S9 S9 mix
5,6-
SD
90006 10 3 S9
S9 mix 1ml

S9 0.1ml

MgCl 8 p mol

KCI 33 p mol

-6- 5 p mol

NADPH 4 1 mol

NADH 4 1 mol

Na- 100 p mol
5
1

0.6wth NaCl 0.5wth

L-
D- 50 p mol/1
L-
u mol/l
45
2
AN 6
6
(+S9 mix) (-S9 mix)

1

50

WP2uvrA/pKn101

5000u g/

0.05 ml S9 mix
0.5ml
37 20
2
40
)
(
3
(
48
7
Table-2
TA1537
(+S9 mix)
2
mix)
2

0.1M Na-

( )
48
(
S9 mix
)
37
2
)
3 8

TA98 TA100 TA1535

(-S9 mix)



1)

2)

3)

4)

5)

6)

7)

Maron, D.M. and Ames, B.N. 1983. Revised
methods for the Salmonella mutagenicity test.
Mutat. Res. 113: 173-215

Green, M.H.L. and Muriel, W.J. 1976. Mutagen
testing using TRP reversion in Escherichia coli.
Mutat. Res. 38: 3-32.

Matsushima, T., Sawamura, M., Hara, K. and
Sugimura, T. 1976. A safe substitute for
polychlorinated biphenyls as an inducer of
metabolic activation system. In “In Vitro Metabolic
Activation in Mutagenesis Testing”, eds. F.J. de
Serres, J.R. Fouts, J.R. Bend and R.M. Philpot,
pp.85-88 , Elsevier / North-Holland, Amsterdam.

Matsushima, T., Sugimura, T., Nagao, M., Yahagi,

T., Shirai, A. and Sawamura, M. 1980. Factors
modulating mutagenicity in microbial tests. In
“Short-term  Test Systems for Detecting
Carcinogens”, eds. K.H. Norpoth and R.C. Garner,
pp.273-285 ,Springer-Verlag, Berlin, Heidelberg,
New York.

Yahagi, T., Nagao, M., Seino, Y., Matsushima, T.,
Sugimura, T. and Okada, M. 1977
Mutagenicities of N-nitrosamines on Salmonella .
Mutat. Res. 48: 121-130

Ames, B.N., McCann, J. and Yamasaki, E. 1975.
Methods for detecting carcinogens and mutagens
with the Salmonella | mammalian microsome
mutagenicity test. Mutat. Res. 31: 347-364

pp.74-80
(1986)

257-0015 2445
Tel 0463-82-3911 Fax 0463-82-3860

Correspondence
Japan Bioassay Research Center, Japan
Industrial Safety and Health Association
2445 Hirasawa, Hadano, Kanagawa 257-0015,
Japan
Tel +81-0463-82-3911 Fax +81-0463-82-3860



Table-1

Table of Results

Test Substance : Bis(2-morpholinoethyl) ether

( Dose-Determination Test )

Number of revertants (Number of colonies/plate)

With (+) or | Test substance
Without (-) dose Base-pair substitution type Frameshift type
SoMix (g/plate) TAL00 TAL535 WP2uvrA/pKN101 TA98 TAL537
m a7 9w 9 9 10 67 67 52 20 2 23 16 1 10
0 ( 108+ 10 ) ( 9x1 ) ( 62+9 ( 8+3 ) ( 12+3
104 123 114 7 16 7 67 83 68 17 17 16 6 9 9
2.29 ( W10 ) ( 105 ) ( 13+9 ( 71 ) ( 8+2
129 9 107 14 9 8 63 48 49 2n 25 20 9 9 5
6.86 ( 10+ 18 ) ( 103 ) ( 53+8 ( 2+3 ) ( 8+2
20 14 127 9 5 7 62 7 51 2 14 23 8 9 6
206 (1207 ) ( 72 ) ( 6110 ( 20+5 ) ( 8+2
59 mix 109 104 124 1 8 6 63 61 76 2n 20 14 10 10 10
617 ( 12+10 ) ( 83 ) ( 678 ( 184 ) ( 10%0
1B 120 12 16 1 14 49 61 60 20 15 24 8 9 9
185 ( 1246 ) ( 13 ) ( 517 ( 205 ) ( 9+1
107 100 122 1 13 10 66 69 76 16 18 13 7 10 8
556 ( w01 ) ( 1mx2 ) ( 0%5 ( 16+3 ) ( 8+2
1B 15 127 13 14 14 51 61 51 17 2% 20 10 8 10
1667 ( 1248 ) ( 11 ) ( 54+6 ( 21+5 ) ( 9+1
21 130 137 10 6 10 67 75 62 14 15 20 9 9 8
5000 ( 1298 ) ( 9+2 ) ( 68+ 7 ( 16+3 ) ( 9+1
130 120 122 10 10 13| 100 87 105 2% 2 18 10 10 14
0 (1245 ) ( 1mx2 ) ( 99 ( 2+4 ) ( 1mt2
20 1w 9 1 9 6 | 106 105 100 2 15 31 1 14 13
2.29 ( 1012 ) ( 9+3 ) ( 104 £ 3 ( 28+8 ) ( 13%2
14 104 9% 10 10 7 92 114 104 15 18 2 1 13 13
6.86 ( 10410 ) ( 92 ) ( 103+ 11 ( 184 ) ( 121
120 U3 107 10 9 5 8 107 87 2% 21 2 15 6 13
206 ( u3+7 ) ( 83 ) ( B+12 ( 2+2 ) ( 15
59 mix 16 113 115 10 9 8 | 102 106 81 2% 2 24 10 10 11
617 ( u5+2 ) ( 9+1 ) ( 9% + 13 ( 24+1 ) ( 10%1
131 108 108 7 8 5 | 105 94 113 2% 29 23 13 1 13
185 ( 16+ 13 ) ( 7+2 ) ( 104 £ 10 ( 2%6+3 ) ( 12+1
120 106 115 9 6 7 99 92 9 2% 29 2 7 9 9
556 ( w7 ) ( 7+2 ) ( %B+4 ( 2%6+3 ) ( 8+1
123 108 127 10 1 13 97 9 109 28 % 2 13 1 1
1667 ( 19+ 10 ) ( 1mx2 ) (101 %7 ( 24+4 ) ( 12+1
44 142 12 8 8 1 | 1 97 10 15 20 23 1 13 1
5000 ( 431 ) ( 92 ) ( 100 £ 2 ( 9+4 ) ( 12+1
Positive Name a3
control Dose(ug/plate) 0.01 0.5 0.005 0.1 80
without  [No. of colonies| 557 555 575 | 300 328 341 | 1292 1162 1341 | 555 579 591 | 471 396 391
SoMix per plate ( 56211 ) ( Bxa ) ( 1265 + 93 ( 555+18 ) ( 419+ 45
Positive Name
control Dose(ug/plate) 1 2 2 0.5 2
with No. of colonies| 1235 1278 1236 | 260 276 298 | 904 903 907 | 411 416 390 | 238 202 235
SOMix per plate (125 + 25 ) ( 28+ 19 ) ( 905 + 2 ( 406 £ 14 ) ( 25+
[ Note ]

1. Test substance was disolved in water.

2. The number shown in parentheses indicated the average *

standard deviation in each doses.

3. Name of positive control substances abbreviated as ; AF-2 : 2-( 2-Furyl )-3-( 5-nitro -2-furyl )acryl-amide,
NaN3 : Sodium azide, 9-AA : 9-Aminoacridine, 2-AA : 2-Aminoanthacene.




Table-2

Table of Results

Test Substance : Bis(2-morpholinoethyl) ether

( Main Test )

Number of revertants (Number of colonies/plate)

With (+) or | Test substance
Without (-) dose Base-pair substitution type Frameshift type
SoMix (hg/plate) TAL00 TAL535 WP2uvrA/pKNL01 TA%8 TAL537
17 15 119 1 9 9 75 70 7 16 24 23 8 8 13
0 (ur+2 ) ( 101 ) ( 2+3 ) ( a4 ) ( 10+3
104 120 11 9 8 10 81 90 90 17 16 18 5 9 6
313 (1m2+9 ) ( 9+1 ) ( 87+£5 ) ( w1 ) ( 72
1 120 107 14 8 6 72 83 94 17 24 18 9 8 13
S9 mix 625 ( u3+7 ) ( 9+4 ) ( 83+11 ) ( 204 ) ( 10+3
134 136 129 6 8 6 69 64 90 2 18 23 7 9 7
1250 (133+4 ) ( 17+1 ) ( T4x1 ) ( 2+4 ) ( 8+1
107 111 134 10 11 6 71 78 82 21 18 28 7 6 9
2500 (U7 +15 ) ( 9+3 ) ( mt6 ) ( 2+5 ) ( 7%2
142 129 108 10 8 6 67 7 70 18 16 23 10 7 8
5000 ( 126+ 17 ) ( 82 ) ( 03 ) ( 194 ) ( 8%2
14 100 113 15 11 9 | w07 1 o1 17 28 2 1 10 1
0 1097 ) ( 23 ) ( 103+11 ) ( 2+6 ) ( 1+1
108 120 112 5 13 11 91 89 106 2 2 2 9 9 7
313 ( u3+6 ) ( 104 ) ( B5+9 ) ( B2 ) ( 8+1
13 116 122 10 13 8 | 106 15 107 17 2 18 1 13 9
S9 mix 625 (ur+s ) ( 103 ) (1095 ) ( 2+8 ) ( 1+2
155 136 142 10 13 9 | 123 107 100 2 26 31 10 13 13
1250 ( 4410 ) ( 1wx2 ) (1012 ) ( 274 ) ( 12%2
124 131 149 15 7 14 | 13 100 108 23 34 29 1 1 10
2500 (1313 ) ( 24 ) (10+3 ) ( 29+6 ) ( 11
133 142 129 10 13 13 | 121 99 102 2 2% 2 10 9 10
5000 ( 135£7 ) ( 22 ) ( 07 +12 ) ( 6+5 ) ( 101
Positive Name as
control Dose(ug/plate) 0.01 0.5 0.005 0.1 80
without  [No_ of colonies| 699 657 679 | 295 342 318 | 1168 1010 1182 | 454 483 472 | 433 429 419
Soix per plate ( 678+21 ) ( 38+ 24 ) (12 + 90 ) ( 4015 ) ( 421+ 7
Positive Name
control Dose(lg/plate) 1 2 2 0.5 2
with No. of colonies| 1236 1354 1278 | 274 260 260 | 828 825 748 | 417 429 397 | 192 200 174
Soix per plate (1289 % 60 ) ( %8+7 ) (800t 45 ) ( #4+16 ) ( 189 + 13
[ Note ]

1. Test substance was disolved in water.

2. The number shown in parentheses indicated the average

+

standard deviation in each doses.
3. Name of positive control substances abbreviated as ; AF-2 : 2-( 2-Furyl )-3-( 5-nitro -2-furyl )acryl-amide,
NaN3 : Sodium azide, 9-AA : 9-Aminoacridine, 2-AA : 2-Aminoanthacene.




