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This is the second of a series of investigations on nicotine
insecticides conducted by this Bureau in cooperation with the Bureau
of Agricultural and Industrial Chemistry. Part I of this series
(E-646) reported a study of complex salts containing nicotine, usu-
ally combined with a metal. In the investigation- described herein
an effort was made to find activators for nicotine, partly to
stretch the limited supply of this insecticide and partly to make
its use more economical.

As before, the samples studied were prepared at the Eastern
Regional Research Laboratory of the Bureau of Agricultural and
Industrial Chemistry, for testing against plant-feeding insects by
the Bureau of Entomology and Plant Quarantine at its Sanford, Fla.,
laboratory.

Previous attempts by other investigators to increase the tox-
icity of nicotine insecticides were concerned largely with the use
of various alkaline materials to liberate the alkaloid from nico-
tine sulfate. For example, dolomite and lime have been called
chemical accelerators by Headlee and Rudolfe (i), while Thatcher
and Streeter (j) have classed them as active carriers. In a few
cases, however, nonalkaline materials have been used, such as a r-
agar (i), karaya gum (i), lecithin (1), and hydrocarbon oils ().

In this investigation the entomological tests were conducted
on several species of leaf-feeding larvae. In order to minimize
losses of nicotine by volatilization from the dusts in shipment
and on storage, the adjunets to be evaluated as activators were
not tested with nicotine alkaloid, but in combination with (1)
nicotine bentonite in bentonite and (2) nicotine sulfate in pyro-
phyllite as the diluents.

i/The authors are indebted to E. R. McGovran and G. T. Bottger
for supervision and technical guidance in this work.



This report covers the tests on the first 100 mixtures tried
and hence is in the nature of a progress report. Since it is al-
most impcs.sible to predict what kinds of chemicals might act as
activators, or to deduce from the effect of one compound what an-
other might do, the materials reported herein were chosen more or
less at random.

Materials

As indicated above, two series of samples were prepared, con-
taining the same adjuncts. Pure nicotine was added to bentonite,
forming nicotine bentonite diluted with the excess bentonite. Nico-
tine sulfate was used in the pyrophyllite, since the nicotine loss
on standing was too great when the duet was prepared by mixing the
alkaloid with pyrophyllite. All samples contained 5 percent of ad-
junct, 5 percent of nicotine, and, with the exception of two samples,
90 percent of diluent. In these two sulfur was used at 10- and 20-
percent levels instead of 5-percent, thus reducing the amount of
diluent to 85 and 75 percent, respectively. Dists containing 5 per-
cent of nicotine with no adjunct were also included in these groups
to be used as standards.

The fact that a liquid was involved in making a 5-percent nic-
otine dust with 40 percent of nicotine sulfate influenced the disper-
sibility of the pyrophyllite samples. They completely settled in the
dusting chamber within 30 seconds, while the bentonite materials re-
quired 3 or 4 minutes.

The following species of insects were used: Bean leaf roller
(Urbaqug rateug (L)), cabbage looper (Autoeracha rassicae (Riley))
(= Trichogpusia ga (Hbn.)), fall webworm (HRnhantri4 SMA (Drury)),
Hawaiian beet weborm ( Egania acialis (Cram.)), melon worm (Diauhania
hYalinatA (L.)), southern armywora ( Podn Aigjagn (Cram.)), and
southern beet webworm (Pachzanela bijnctalis (7.)). Fourth instars
of all species were used and in addition first instars of the southern
armywora.

Methods

The procedure used in testing these materials was similar to
that described by Swingle (j) and in part I of this series. The mate-
rials were first tested as dusts by placing dusted foliage in 9-cm.
petri dishes with the larger larvae, or in cloth-covered vials with
the first-instar armyworms. The mortality may have been due to con-
tact, stomach, or fumigating action, but since the most effective mate-
rials are relatively nonvolatile, it may be assumed that there was
little fumigating action. About 30 larvae were used in each test, and
mortality counts and estimates of the amount of feeding were made each
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24 hours for 3 days. The deposit used depended upon the species
being tested and also upen the susceptibility of that species at the
tine the tests were made, the desired mortalities being between 20
and 80 percent. Each sample was tested on from 2 to 6 species of
insects. The melon worm and southern armyworm were used in all tests.
Since these tests were only preliminary, no replications were made.

The second step was foliage-injury tests, made on 4 or 5 varie-
ties of plants in an outdoor garden with the samples that showed
some increase in toxicity as dusts over the standard materials
against insects. The plants used were bean, collard, corn, cotton,
okra, potato, pumpkin, sweetpotato, and tomato. Materials were
sprayed on the plants twice, at an interval of 7 days and at a concen-
tration of 0.1 percent of nicotine. Records of the amount of injury
were taken on the third, seventh, and fourteenth days after the appli-
cation of the first spray.

The third stage of testing was with sprays. All materials that
showed some promise in dust teats, and which did not cause foliage
injury, were used in spray tests on leaf sections which were fed to
larvae in petr'i dishes and in cloth-covered vials.

Discassion of Results

The adjuncts which in the dust test, with either carrier, gave
mortality of the melon worm or the southern armywora, or both, 10 per-
cent above that given by the standard were considered as activators
of the nicotine. The following materials were found to be in this
class:

2,2' -Allylidenebis( 5, 5-dimethyl-
1,3-cyclohezanedione

2-Butozyethanol
2-Chloroallyl lactate
2-Dichlorobenzene
Diethylene glycol monobutyl ether
Diethylene glycol monomethyl ether
5,5-Dimethyl-l,3-cyclohezanedione
Dodecanoic acid
2-Ethozyethanol

Ethyl n-butylacetoacetate

2-Phenylpheno1
12-Hydrosystearic acid

Kojic acid

Lauryl acetoacetate
Lecithin
litrobensene
2-Ni trobiphonyl
Paraffin
Pentachloroethane
Pentachlorophenol
Polylactic acid

(115% lactic acid)
Stearic acid
Tetrahydrofnrfuryl

lactate



The samples containing pentachlorophenol and nicotine were the
only ones that gave higher mortalities than the standards in every
test. In subsequent tests 9? percent of the melon worms and 100 per-
cent of the armyworms were killed with rather light deposits of dust
mixtures containing only pentachlorophenol as the toxicant. Swingle,
Phillips, and Gahan (j) found this material to be toxic to 9 of 10
species against which it was tested, and it is also toxic to sub-
terranean termites (12).

It appeared that only eight compounds in the list merited fur-
ther attention. More complete data on these eight materials are
given in table 1. With the exception of 2-nitrobiphenyl, these ad-
juncts were nontoxic when tested as 5 percent dusts without nicotine;
2-nitrobiphenyl was slightly toxic to the southern armywora. Kojic
acid and Q-phenylphenol appeared to be the most effective adjuncts
for nicotine sulfate in pyrophyllite.

Since none of these eight materials were injurious to plants in
phytotoxicity tests, they were tested as sprays. The results are
shown in table 2.

In table 3 a comparison of the two carriers as dusts and sprays
indicates that the mixtures are slightly more effective as sprays.
Furthermore, the indications are that dusts ins which the materials
are diluted in pyrophyllite, using nicotine sulfate, are more effec-
tive than the nicotine bentonite dusts. On the other hand, when the
materials are applied as sprays the bentonite group is superior to
the pyrophyllite.

Table 4 includes the adjuncts which gave insect mortalities above
the standard when used in nicotine dusts or sprays. Since none of
these compounds were highly effective, no attempt was made to show the
degree of activity towards individual species. The table lists the
test insects used.

Several materials appeared to be specific in their activation of
nicotine toward different species of insects. The nicotine dusts con-
taining the following materials in both bentonite and pyrophyllite
were active agains the melon worm, but not against the southern army-
worms Ethyl acetoacetate, ethyl 2-(2-butozyethoxyethyl)acetoacetate,
ethyl g-lauryl-acetoacetate, furil, lauryl acetoacetate, octadecyl
acetoacetate, octyl disulfide, and sulfur. Nicotine sprays containing
lauryl acetoacetate were also effective against the southern armyworm
in each series. Levulose was effective against the armywors but was
ineffective against the melon worm. Four other materials were act-
ivators of the nicotine against one of these two insects in one series
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and against the other in the second series. Cyclohexanol,
allyl maleate, and g,-tolyl 2-tolueneeulfonate in bentonite were
effective against the melon wora, and in pyrophllite they were
effective against the armyvors. Another material, 9,10-epozy-
stearic acid, in bentonite produced higher mortalities than the
standard against the southern armyworm, but in pyrophyllite the
melon worm vas the susceptible insect.

The adjuncts which were inactive in all tests are listed in
table 5.

In this search for an effective activator for nicotine none
of the adjunats sufficiently increased the insecticidal action of
the nicotine compounds in these preliminary tests to merit farther
study on the test insects used.



Literature Cited

(1) Bousquet, 3. W.
1935. Contact insecticides containing lecithin. U., S.

Pat. 2,006,227, issued June 25.

(2) Cox, A. J.
1943. Terminology of insecticides, fungicides and other

economic poisons. Jour. acon. Ent. 36: 815-821.

(3) Felt, a. P., and Bromley, S. M.
1931. Tests with nicotine activators. Jour. Econ. Ent.

94: 105-111.

(4) Garman, P.
1939. Use of karaya gua as an activator for nicotine sul-

fate against AnhiA rqapicig. Conn. State Agr.
Ezpt. Sta. Bul. 428, p. 76.

(5) Headlee, T. J., and Budolfe, V.
1923. Some principles which underlie the making and use

of nicotine dust. N. J. Agr. Expt. Sta. Bul.
381, 47pp.

(6) Sharp, S. S.
1939. Agar-agar, a new activator for nicotine sprays.

Jour. Econ. Ent. 32: 294-295.

(7) Swingle, M. C.
1943. Exploring the insecticidal possibilities of new

materials. Ig Laboratory procedures in studies
of the chemical control of insects, edited by
F. L. Campbell and F. R. Moulton, Amer. Assoc.
Adv. Sci. Pub. 20, pp. 82-84. Washington, D. C.

(8) __ , Phillips, A. M., and Gahan, J. B.
1944. Preliminary tests of synthetic organic compounds

as insecticides. Part I. U. S. Bur. Ent. and
Plant Quar. 3-621, 134 pp. (Processed)

(9) Thatcher,

1923.
R. W., and Streeter, L. R.
Factors which affect the volatility of nicotine

from insecticide dusts. N. T. Agr. Expt. Sta.
Bul. 501, 34 pp.

(10) United States Bureau of Entomology and Plant Quarantine,
Division of Forest Insect Investigations.

1942. Preventing damage to buildings by subterranean ter-
mites and their control. U. S. Dept. Agr. Farmers'
Bul. 1911, 37 pp., illus.



Table 1.--Effectiveness of various materials as activators in nicotine dusts when tested against various species of insects

Nicotine bentonite in botonite Nicotine sulfate in pyrophyllite

Adjunct and insect l'

Deposit Extent Mortality Deposit Extent Mortality
of dust of Above or of dust of Above or
per square feeding Total below per square feeding Total below
cotimeter standard centimeter standard

Mi croprams Percent Percent Percent Percent

2,2'-Allylidenobia(5,5-dinethyl-
1,3-oyolohexanedion*:

Melon worm
Southern armyworm
Southern beet webworn

Diethylene glycol ionaeothyl
other:

Ben leaf roller 2/
Cabbage looper
Hawniian beet webworm
Melon worn
Southern armyworm
SoutLorn beet webwora

q-Phonylphenol:
Bean leaf roller
Melon worn
Southern ariyworm

12-ydroxystearic acid:
Bean leaf roller
Melon wn
Southern anryworn

125
180
70

97
200
200
145
180
200

128
140
180

107
110
180

Moderate
-- do --
-- do --

-- do --
Normal
Moderate
-- do --
-- do --
Trace

Moderate
-- do --
-- do ---

-- do --
-- do --
-- do --

50 -30
9 -8
43 +14

Av. - 8

65 + 9
(17)5/ + 0
(67) +42
79 +14
29 +13

(71) -29
Av. -8

58 - 3
61 -30
38 t32

Av. - 1

55 - 3
83 +14
72 +16

Av. + 9

m

140
140

140
160

110
155

125
155

Moderate
Trace

---

Moderate
-- do --

-- do --

-- do --

58
90

--

87
82

43

75

+10
+38

Av. +24

+22
+25

Av. +24

+43
+29

Av. +36

- 1
+21

Av. +10



Table 1.--Continued

Nicotine bentonite li bentonite Nicotine sulfate in pyrophyllite

Adjiunct and insect 1/

Deposi t
of dust
per square
centimeter

Ext eat
of

feeding

Mortality
Above or

Total below
standard

Deposit
of dust
per .square
count im.eter

Extent
of

feeding

Mortality
Above or

Total beloe
standard

Mi crogrer s Percent Percent Microgria Percent Porce:t

Kojic acid:
Bean leaf roller
Melon worn
Southern ainyworm

2-Nitrebiphonyl:
Bean leaf roller
Melon worm
Southern rmyworm

Polylactic acid (115% lactic
acid):

Bean leaf roller
Melon warm
Southern armyworm

Stearic acid:
Melon worm
S outnorn annywo m
Soutnern beet webworm

21

93
135
180

117
145
180

98
130
180

125
190

70

.oderate
-- do --
-- do --

Trace
Moderate
Trnce

Moderate
-- do --
-- do --

-- do --
-- do --
Trace

64
40
54

53
50

(100)

68
61
20

61
27
75

+ 8
-22
-2

Av. - 5

- 6
-41
+53

Av. + 2

+12
+46

- 9
Av. +16

-19
+10
+46

Av. -12

125
155

115
170

125
155

170
150
70

Moderate
Trace

Normal
Trace

Moderate 0
-- do --

-- do --

-- do --
-- do --

67
97

35
100

46
76

42
97
48

+ 26
+43

Av. X35

- 6
+48

Av. + :0

+14
+11

Av. +13

- 6
+45
+ 0

Av. +13

First-instar larvae of southern armyworm, but fourth instnrsof other species.
All bean leaf roller data ere the averages of three tests.

3/ figures liven in parentheses represent mortalities after 2 days' exposure. All other figures reprearnt kill
in 3 days.

ew
co



Table 2.--Effectivoness of various materials as activators in sprnys containing nicotine when tested against
the melon worw and the eouthern armyworm

Nicotine bentonite in bentonite Nicotine sulfate in pyrophyllite

~ortaelit Mortality
Nicotine and Extent Total Above or Nicotine and Extent Total Above or

Adjunot and insect .' adjunct of in below adjunct of in below
concentration feeding days/ standard concentration feeding deys standard

Percent Percent Percent Percent Percent

2,2'-Allylidenebie(5,5-di:methyl-
1,3-cyclohexanedione):

Melon wora

Southern amnyworma

Diethylono glycol mono-
methyl ether:

Melon worn
Soutnern armyworm

o -Phenylphenol:
Melon worm
Soutnern arnsyworn

12-Hydroxystearic acid:
Melon worm
Soutne rn azywornm

Kojic acid:
Melon wormn

Sout ern armyworn

0.15
.075
.3
.15

.1

.1

.1

.1

.1

.1

.15

.075

.3

.15

Moderate
-.- do --
-- do --
-- do --

-- do --
-- do --

-- do --
Normal

Moderate
Normal

Trace
Moderate
-- do --
-- do --

79
63
97
67

(4)
(4)
(4k)
(4)

87 (6)
38 (4)

83 (6)
23 (4)

96 (6)
31 (4)

100
65
75
58

(3)
(3)
(4)

(4)

+49
+45
+27
+36

Av. +39

- 3
+18

Av. + 8

- 7
+ 3

Av. - 2

+ 6

+13
Av. +10

+61
+b8

+58
+44

Av. +50

0.15
.075
.3
.15

.1

.1

.1

.1

.1

.1

.15

.075

.3

.15

Moderate
Normal
Trace
Moderate

Normal

-- do--

-- do--
- -do--

-- do--
-- do--t

-- do--
Trace

Moderate

75
46

100
60

(4) +45

(4) +8
(2) +19
(4) + 3

Av. +24

27 (4
24 (4

43 (6
19 (4

70 (6
47 (4;

95
42
83

23

(4
(3
(4

(4

) -25
) +18

) -16
) +13
Av. - 2

+11
+41

Av. +-26

) 16
) -6

+ 4

-15
Av. - 1

Percent

.o



Table 2. ---Continued

Nicotine bentonite in bentonite Nicotine sulfate in pyrophyllite

Adjunct and insect 1/
Nicotine anud

adjunct
ooncentration

Extent
of

feeding

Mortality
Total Above or

in below
days 2/ standard

Nicotine ani
adjunot

concentration

Extent
of

feeding

Mortality
Total Above or

in below
days 8/ standard

Percent Percent Percent Percent Percent

2-Ni trob i phenyl:
Melon worn
Southern axrmyworm

Polylactio acid (115 percent
lanctic acid):

Melon word
Soutiern armyworn

Stoario acid:
Melon wO2

Southern ninyworm

0.1
.1

.1

.1

.15

.075

.3

.15

Trace
Moderate

-- do --
Normal

Traoe
Moderate
Trace
Moderate

93 (4)
71 (4)

93 (6)
27 (4)

100
81
95
48

(3)
(3,)
(3)
(4)

+20
+51

Av. +36

+20
+ 7

Av. +14

+61
+64
+78
+34

Av. +59

0.1
.1

.1

.1

.15

.075
.3
.15

Moderate
Normal

Normal
Moderate

-- do --
Normal
Traeo*
Moderate

75 (6)
20 (4)

63 (6)
20 (4)

86
42

70
22

+16
+14

Av. +15

+ 4
+14

Av. + 9

0c)

(4) + 7
(3) - 6
(4) - 9
(4) -16

Av. - 6

1/ First-iatnr larvae of soutnorn armyworn, but fourth instar of otier species.

2/ Figures given in parentheses represent number of days exposure.

Percent



Table 3.--Ccmparison of the adjunots as a group when used as duats or eprays in bentonite and
pyrophyllite against insects listed in tables 1 and 2

Dust teats Spray tests

Average mortality Average mortality
Carrier above or below Tests Above or below Tests

standard standard

Percent Number Peroent Number

Bentonite +22 15 +36 20
-17 12 - 5 2

Pyrophyllite +26 14 +17 15
- 4 3 -13 7

a



Table 4.--Adjuncts showing activating action against some species of in:seate when included in nicotine m.ixtures

Hawaiian Melon Bean Cabbage Southern armyworm Southern Fall
Adjunct beet web- worm leaf looper First Fourth beet web- web-

worm roller instar instar worm worm

2,2'-Allylidenebis(5,5-dimethyl- -- xx -- -- xx -- xx --

1,3-cyolohexaneodione)
Allyl maleate -- In xx - xx z -- --
2-Butoxyothanol x xx xx x xx xx x --
2-Chloroallyl lactate -- xx xx -- xx -- -- --

-Toly1 g-toluenesulfonate -- xx x -- x -- -- --
yclohexanol -- xx xx x x x x --
2-Dichlorobonzene -- xx xx -- xx -- - -_

Diethylene glycol monobutyl ether z xx z x x Sx -- --
Diethylene glycol monomothyl other xx xx zz z xx x x --
5,5-Dimethyl-l,3-cyclohexanodione -- xx -- -- xx -- x --
Dodecanoic acid -- a -- -- xx -- xx -- I
2-Ethoxyethanol x xx x x xx z a --
Ethyl acetoacetate -- x zz x x I x
Ethyl 2-(2-butoxyethoxy othyl)- x xx x xx x x xx x

acotoacetate
Ethyl n-butyl-acotoacotate -- xx x a xx ax xx x

Ethyl n-lauryl-acetoacetate -- xx xx x x x xx --
Furil -- xx xx xx x xx xx x
o-Fhenylphenol -- xx x -- xx -- -- --
12-Hydroxystearic acid -- xx x -- xx -- -- --
Kojic acid -- xx xx -- xx -- -- --
Lauryl acetoacetate -- xx x x x xx x
Lecithin x x x x xx xx x --
Levulose -- x x -- xx -- -- --
Nitrobonzene -- xx x x xx x a --
2-Nitrobiphenyl -- xx x -- xa -- -- --
Octadecyl acetoacetate -- xx x x x x xx x
Octyl disulfido xx xx x x x xx x --
9,10-Epoxystoaric acid -- xx x -- xx -- -- --



Table 4.--Continued

Hawwaiian Melon Bean Cnbbge southern armyworm Southorn all

Ad junct boot web- worm leaf looper First Fourth beet web- web-

worm roller instar insttr worm worm

Paraffin -- xx xx -- xx -- -- --

Pentachloroethane -- xx a -- xx -- -- --

Pontachlorophenol -- xx xx -- xx -- -- --

Polylactic acid (115% lnctic acid) xx xx xx -- xx xx -- --

Stearic acid -- xx -- -- xx -- xz --

Sulfur - xx xx z a a xx a

Tetrahydrofufuryl lactate -- xx xx -- xx -- -- --

x denates material was tested but no activation occu.rrod; xx denotes that activation occurred on this species.



Table 5.--Adjuncts showing no activating action in nicotine mixture and insects
against which they were tested

Southern
Hawaiian Bean arnyworm Southern Fall

beet Melon leaf Cabbage First Fourth beet web-Adjuncts webworm worm roller looper instar instar webworm worm

Acme white oil (80-85 sec. Saybolt) -1 x x x x - -
Agar-agar - x a - a - - -
Beeswax - x x - x - - -
Benzyl disulfide - x x x a x x -
2,2'-Benzylidenebis (5,5-dinethyl-l,3-eyclohexanodione) - x - a -

Bis(1-arballyloryethyl) chloranmaleate - x a - a a - .
Bis(1-carballyloryethyl)maleate . x x - a a -
Bis(2-chloroethyl)ether a z a a - -
2-(2-Butoryethoxy)ethyl acetoacetate - a a a a a a z
2-Butozyethyl phthalate - x - a -

Butyl disulfide - a a a a a a
Caphor - a a - a - -
Caprylia acid - a - _ a -
2-Carbododecoxy-5-hydroxy-l,4-pyrone - a - - a _ a -Castor oil - a a a x x a -

Chioramine T - a x - x - - -2-Chloroallyl-alpha-aetoxypropi onate x x a - x - - -Chlorobonzeno - x x - x - - .o-Chlorobonzyl disulfide - a x x x a-2-Cloroethanol 
- x x - x a a -

2-Chloroithyl lactate - I a x a _ x -2-Chlorine thyl-5 hydroy-l,4-pyrono - a - - x - a -2-Chlorcethyl-5a ethoxy-l,4-pyrona - x - - a - a .Cottonseed oil - x x a x a - -P-Cyoent - x x x x x x -



Table 5r-Gontinued

' Southern
Hawaiian Bean armyworn Southern Fall

beet Melon leaf Cabbage First Fourth beet web-
Adjuncts webworn worn roller looper instar instar webworm worm

Dibutyl phthalate - x x - x . - -
Dibutyl sebacate - x x - x - - -
Diethyl maleate - I x - a - - -
9,10-Dihydroxystearic acid - x x - - - -
Dodeocyl imirie a - - x - x -

Furoin - a x z a x a a
Gelatin - x - I a - - -
Guayule go - x - I a a - -
Gum arabio - x x - x - - -

l0-Hendecenoi c acid x x x x x x x -
2(10-Hendeconozy)-5-hydroxy-l,4-pyrone - a - - I - a -
5-Hydroxy-2-thiocyanmthyl-l,4-pyrono - - - x - a -Liuseed oil - x x - a - - - a
1-Methylally1 alpha-acotoxypropionate - x x - a - - -

2-Methylally. alpha-acetoxypropionate - a x - x - - -2-Mthylallyl 'lactate - x x - x - - -2,2' 4Iethylonobis(5,5-diethyl-l,3-cyclohexanediono) - a a - x - - -Monohydroxy stearic acid polymer - a x - a - - .-Nitrobonzyl disulfide x x x x x x x -

Octetdecyi disulfide - x a a a x a -D-Octaznol - a x - x - - -Pentachlorophenyl p-toluenesulfonate - I I x x - - .Potrolatum - x x - x - - -Phenyl alpha-acetoxypropi onate - x x - x - - -



Table 5 ..- ontinued
Southern

Hawaiian Bean armyworm Southern Fall

beet Melon leaf Cabbage First Fourth beet web-

Adjuncts webworm worm roller looper i:tar instar webworm worm

Polyvinyl alcohol 
- x - - x - x -

Pyrogallol 
- x x - x - - -

Resorcinol 
- x x - x - - -

2,2'-Sal:cylidenbis35,5-direthyl-l,3-cyclohXafnediono) 
- x - - x - x -

Soluble starch 
- x x - x - - -

Sulfoxystearic acid - x x - x - - -

Tetrahydrofurfuryl alpha-acetoxypropionate - x a - x - - -

Tetralin 
- x x - x - - -

Triethylene glycol acetonoetato - x x x x x x x

Triethylene glycol bis(2-ethyl butyrate) 
- x x - x - - -

Turpentine 
- x x - x - - -

Xylylstenric acid - a x - x - - - I

1/ x denotes test was made; - denotes that no test was made.
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