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DIVISION 9
NATIONAL DEFENSE RESEARCH COMMITTEE
of the
OFI'ICE OF SCIZHNTIFIC RESEALRCI! AND DEVELOPHMENT

THE ‘PREPARATION OF SOME COIPOUNDS FOR TESTING /S INSECT REPELLINTS

Service Dircctives CWS~52 and SG-6

Endorscment (L) Dr. Joscph Dce, Technical Aide, Division 9 to Dr. Walter
R. Kirncr, Chicf, Division 9.

Forwarding rcport nd notings

"This rcport rccords thc preparation and submittal of 743 organic
compounds for testing as inscet repellonts. The report includes
directions for preparation of these compounds, insect repcllency
data for then and a bricf review of the rclation.,hip of chcmical
structwc to inscet repcllency.

"mong the promising candidate insect repellents tested after
applicction to skin 0-~7021, 0-7026, 0-7090, 0-7102 and 0-7145
have "pagscd® acutc toxieity tcsts (somc with rescrvations) and
have been submittcd for 90=-doy subacute toxicity studies,
0-7139, 0-7209 and 0~7227 have passcd acute toxicity tests (0=
7227 W:Lth rcscrvetions) but have not been submitted for 90-day
subncute toxicity studicse O0=~7392, 0=7450 and 0=13058 have heen
subnitted for acutc todeity tcsts. Forty-five other compounds
whose average rcpellency timos ranged from 18l to 453 minutes

against L. aegyptl have not been submitt.ad for acute toxicity
tests.

fimong the compounds tested after impregnation in cloth fourtecn
were rcpellent against fie aegyptl for moro than ten dayse. Several
vwiere still effcctive after fifteen and twenty days when the tests

verc terminated.

Wihen the NDHC, Division 9 program on the preparation of candi-
date insect repellents wes terminated shortly after the end of the
wer viith Japan inscet repellency data from the field and further
toxicity data were nceded to cvaluate adequatcely the promising
candidate inscet repellents preparcd under this contract. Some
toxicity studies as indicated above are being nade, .dditional
quantities of some of the promising compounds would have to be
prepared for repellcncy tests in the ficld and texicity studies,
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"The inscet repelleney drte were obtained by the U, S, Department
of Igriculturc » Burecau of. Dxtomolo(;;'l and Plant Quarantine, Di=
vision of Insccts wffeeting lizn and Znimels at Orlzndo, Florida,
The irritancy =nd toxicity data vere obtaincd by the Food and
Drug 1«1nd.nistrr1tion-, Division of Pharmacology in Washington, D.C.
ond are presented in detodl in their roports.

"The studies deseribed in thls rcport wero purt of a NDRC," Di~
vision 9 program (0SID Forml keports Ho, 5285, 6367, 6368, 6369,
6370, and 6371) to find inscet repellents more cffcetive than the
6-2- mixturc uscd b the irmcd Services, The insecct repelloency
data in the aforementioned riports and other inscect repellency
data are given in reports by the Bureau of Entomology ~nd Plant
Quirantine and the Naval liedieal Research Instituteo."

(2) from Dr. Walter k. Kirner, Chief, Division 9 to Mr,
Cleveland Norcross, lLeting Bxeoutive ‘Becrctary of the National Defense
Research Comittce,

Forwarding report vith approvale

Thiz is a' final report undor Continct 9-492, MEMsr-1307 with the Ohio
State University hesearch Foundition, ey
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o Summary and Status of Studies
i During the period ot our participation in the insect repellant program,
from approximately October 9, 1944 to October 31, 1945, seven hundred forty-
threo compounds have been submitted for repellancy tests to Mre E, F. Knipling
at Orlando, Florida, and to Dr, H, Calvery (and later to Dr. Smith) at

Tashington, D.C. Of these compounds 90 were submitted trcm stock and the remain-
ing 653 were synthesized in our 1nboratory.

Of these 743 compounds; 63 a?’eeeded ‘the minimum repellancy criteria of

180 minutes against a'edes asgypti and/or 120 minutes against aades quadrimaculatuse

In addition to these, three compounds which did not exgceed tho minimal values
wero found to be superior to dimethyl phthalate on paired tosting,

Bolow aro listed ‘those compounds with othor portinent facts as indicatod
by appropriato symbols.

Orlando Codo o i
Numbor O= Name

7014 ﬂ-(o-Tolyl)-othyl alcohol
7018 5,8-Dimethyl tetralone-l
7021 . o -Cyclohoxyl-— -cyanoacctic acid, ethyl ester
7026 & -liothyl- S-phenylglycidic acid, othyl aster
7032 Hoxahydrophthalic acid, diothyl oster
7035 . 1l=Naphthonitrilo
7039 dh=Totralol
7058 Mixturc of lactoncs of 2-hydroxy-l-cyclo-
"~ hexcnylacotic acid and 2-hydroxy-l-cyclo-
hoxylidoncacotic acid

7081 2=Nitro-2-methyl-l,3~propanodiocl, crotonalde-
hydc acctal

2-Hitro-2-cthyl-l, 3-propanodiol, crotonaldohyde
acctal

7085 [ 3=(1-Hydroxychclohexyl )=2-propon=1-ol
7090 2-Nitro-2-ethyl-l,3-propanediol, butyraldehyde
acetal

7102 . 2-Nitro-2-methyl-l,3-propanediol, bLutyralde-
hyde acetal

7121 : Allyl G-methyl-£-phenyl glycidate

7126 Undecylenic acid

7139 2,5,7-Trimethyl-3-octynediol-2,5

7145 N-Butyl-1,2,3,b~tetrahydrophthalimido

TLL6 Undecylen.lc acld, N,N~-dicthyl amide

7147 ,7-Trimethyl-3-octenediol-2 5

7160 3-(1 2,3, l-tetrahydro-5-napkthyl) ethanol

76l 2,3-Dimethyl-1,2,3 »6=tetrahydrobenzaldehyde
oximo

7082

7069 @-Ethyl- A-phenylglycidic acid, methyl ester
7178 ‘A~Chloroacetic acid, tetrahydrofurfuryl ester
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Orlando Code

Number O-

7179

7187
7209
7213
729

7227

7228
7243
7289
7352
7353
7355
7369
7370
737
7373

7374
7378

7383

7386
7392
7396
7409
7425
7430
7434

mE7

13013
13015

13023
13036
13039
13058
13093
13105
13108
. 13138

mgm>>gw o ow cacawaaQsa

we

° w>>>g>w>.
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Name

 =lethylepoxycyclohexylidene acetic acid,
allyl ester

A-Cyesnoacetic acld, cyclohexyl ester
N-Ally1=-1 2,3,6—tetrahydrophthalindde
p-Chloronhenetole

» (3~Dimethyl-£ -phenylglyc:ldic acid, methyl
oster s i
ak,tf-Dimethyl-ﬂg-phonylglycidic acid, propyl
ester

5-Methyl-5-nitro-2-isopropyl-m-dioxane
¢h=Methylol isobutyrophenone

L-Methyl cyclohexanone oxime
Hbthallyl—Ag-phonoxyethyl cther

Methallyl 4 —benzylaxy ethyl ethor
A=Methyl-&-phenylglycidic acid, methyl cster
N-soc, Butyl-l,2,3,6-tctrahydrophthalimide
Cyranoacetic acid, 3-mecthylcyclohexyl cster
Cyanoacctic acid, 4-mothylcyclohexyl cstor
A~lothyl-F-phenylglycidic acid, methallyl
ester . '

o~-Methyl—,3-phenylglycidic acid, allyl ester
«4-Igopropyl-¢3-phenyl glycidic acid, methyl -
ester .

A-Methyl- #/-phenyl slycidic acid, methallyl
ester .

N-Allyl-L-methyl-l,Zz,3,56~tetrahydrophthalimide
N-n-propyl-1, 2,3, 6~tetrahydrophthalimide
N-isobutyl-l,2,3,6-tetrahydrophthalimide
N-n-Butyl hexahydrophthalimide

Cyclohexanone glycerol

Acetophenone glycerol .
gﬂ-chloropropionic acid, tetrahydrofurfuryl
ester

H%A11V1-3-methyl-l 535 6—totrahydrophthalimide

Methylphenyl acetaldehyde oxime
l-Hydroxymethylethynyl—l-cyclohoxanol(non-
crystalline portion) [0~7079]

h,7-Dimcth§ldecanodiol—h,7
2,4,7,9-Tctrame thyl-1,9-decadicnediol-4,7
2,3~0ctancdiol

1,2-0ctancdiol

N-Propyl hexahydrophthalimidg

N-scc. Butyl hexahydrophthalimide
N-Isobutyl hoxahydrophthalimide
3,6,8-Trimethyl-4=-nonynediol~ 3,6

RESTRIC TED
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Orlando Code
Number O~

13155

Name

w 9

N-Amyl-3, 6~endomethylene~l1,2, 3, 6~tetrahydro-
-phthalimide

2,6~Dime t.hyl—B-isopropyl—l;—hcotyned:.ol—B »6
N-Allyl-L-methyl hexahydrophthalimide
N-Isobutyl-L-methyl hexahydrophthalimide
N-Isopropyl-k-methyl hexahydrophthalimide
2=Cyclohexyl cyclohexanol
3-Methyl-4-methoxy acetophenone

Cyclohexyl phenyl ketone

A-Methyl Z-phenyl (S-hydroxypropionic acid
ethyl ester

13179
13182
13186
13189
13191
10516
11009
11190

gg_gl"l“l"l"l"

repellancy botter than DMP (0-262).

repellancy approximately tho same as DMP (0-262).

repellancy inferior to DMP (0-262).

350 go submitted to Dr. H. Calvory (later Dr. Smith) for acute toxicit.y
Studics a.n.d 150 ’. to HI‘. E. F. leipling.

3000 g, submitted to Dr. H. Calvery (later Dr., Smith) for chronic t.oxicit.y
studios and 1000 g, to Mr. Knipling for field tcsts.

ten one-ounce bottles sent to Dr. Clark H. Yeager, Institute of Inter-
American Affairs, for field tests in Central Americea.

nine two-ounce bottles sent to Dre F. Je Spruyt, c/o Insect Control
Committee, for over-seas testing.

15 g. samples sent to Dr. R. R. Parker, Rocky Mountain Laboratory,
Hamilton, Montana, for testing as tick repellants and tick killers,”

failed to pass acute toxicit.y tests (Calvery) for unrestricted use but
warrant further consideration if repellancy is outstanding.

passed actue toxicity tests (Calvery). Approved for unrestricted use on
the skin pending outcone ‘of chronic toxicity studies.

rejected because of toxieity, irritancy, or both.

no data on paired testing yct roceived.

orizinally submitted by tho University of Illinois,

amounts ranging from 25 g. to 380 g, sont only to Dr. Calvery.

Of thc compounds listed above, I belleve tho following which have not

alrcady boen submitted for acutc toxicity tests should bc submittod for
acutu toxicity tosts: : .

0-7409 0-13093 0-13186
C-7296 0-13105 0-13189
0-13023 0-13108 . 0-13191
1. 0=13155 ’
0-13182

After the outcomc of the écut.c toxicity tosts, all of the above compounds
that pass should bc considercd for chronic toxicity tests:and ficld tests,
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Relationship of Chemical Structure to Insect Repellant Effectiveness

The question of .the effect of structure on insect repellant effective-
ness is quite difficult to discuss in any other than a general way because of
the difficulty in evaluating insect repellancy and the lack of reliable .
quantitative data, In the beginnihg of this work the avorago rcpellancy time
was takon as an index of repellancy, but later as the paired test data with
dimethyl phthalato bocame more availablo, it became apparent thet probably this
paired tecst data was a bottor critcrion, Even horc, howevor, it is ovidont
that not too much rolianco can bo placod on numericel valuos of a fow tosts.

Tho briof goncral reviow following below is basod mainly on tho
activity against ae&dos aogypti and on liquid compounds, In discussing promising

ropollants, considoration of tho practicability of commcreial production is
included in arriving 2t & conclusion,

Group I - }lydrodurborm
There are no likely candidateés in this group,

Group II - Acids and Anhydrides

A number of acids and a few anhydrides have shown some’ promise as
repellants, However, it would appear that acids are in genera.l too irritating
for unrestricted use on the skin,

Group III - Aldehydes

No aldehyde offers'arw great promise, Exposure of certain aldehydes
to the air results in increased repellancy.,

Group IV - Esters, Lactones

The largest numbor of effective repellants have boon found in the,ester
group., A carbon content. of not less than 8 carbons nor more than 14 is indi-
cated as most dosirablc,

In a given scrics of homologous osters tho repollancy is usually most
marked in onc or two of the sories and falls off vory rapidly with incrcasing
or decreasing carbon content of the ester, For example, if a butyl ester of
an acid were effective, it would be most likely that, if a superior ester of
this acid were to be discovered, the propyl or amyl ester would be tho
desired oster, rather than the methyl or hoptyl cster.

Although dimethyl phthalatc is ono of the best ropcllants, many of the
compounds discovered in recent rcosearch have not been simple esters, Indeed,
it would appear that esters which contain in addition a free hydroxyl group
might prove better repellants,

I
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&wp V - Ethers and Acetals

Many ethers of the cellosolve type have been examined, %hile many are
good repellants they genorally have turned out to be too toxic for unrestrictod
usos The ether group in conjunction with other functional groups has certain
advantages over corrosponding compounds lacking the othor group, As a wholo
the othor group is not too promising por sc. Cortain cyclic acotals and kotals

soom promising, howevor, espucially when othor functional groups, such as
hydroxyl or nitro, aro proscnt,

Group VI - Kotonos

’

Vory fow kotonos havo shown groat promisc,

Group VII - Alcohols and Phonols

\

Cortain phonols havo shown markod ropcllancy but froquontly provo too
iMitating or toxic, Simplo alcohols in gonoral havo not provod desirablo
although therc aro notablc oxcoptions. Hovover, glycols soem to bc ono of tho
most goncrally active ropollant groups, A largo numbor of active glycols havo
beon roported and it would appoar that 1,2-, 1,3-, and 1,4-glycols aro all

activo eombinations, Such compounds may prove valuablo on swoating skin whore
othor ropollants fall,

. VIIIa ~ Amides, Imides, Lactams

In this class is tlis series of compounds that has probably the largest
number of active members of any series yet studied, namely, the dialkyl amide
esters of dibasic acids, In this class are the cyclic amides of tetra- and
hexahydrophthalic acids, a great number of which have phthalate equivalents

greater than one, The promising acylated alkylated anilines are also in this
group, "

_ van - Amines
-¥o generally acceptable member of this group has .been recorded to date,

VIIIc - Nitriles

Few nitriles have proved generally accoptable, Howover, cyclohexyl
 eyanoacotata, 0-7187, has tho largost phthalato oquivalont vs, quads of any

compound yot tostod, Toxicity oxporimonts show that this compound is not
safe for unrostrictod use,

VIIId - Nitro compounds

Nitro compounds aro in gonoral irritating or toxie, Howovor, 0=7090
and ()-7].02,l substitutod m~dioxanos proparcd from butyraldchydo and nitro diols
have passod all irritation and toxicity tosts to dato and havo dosirablo
propertios, : ’

’
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VIIIe - Oximes, etc.
. " Of the few oximes tested a large percentage show desirable propertiea.
. A very recent result (only one test) shows that 0-13013 phenylmethylacetaldoxime,

although possessing less than the required minimum of 180 minutes against

:Jideg aegypti had a phthalate equivalent of 2.5 (first bite) to 1.8 (second
te).

. IX - Halogen compounds

Although many halogen compounds have good repellancy, almost none has
passod the toxicity and irritancy.tosts,: .

Xa = Sulfur compounds

Although sulfur compounds mostly fail to pass toxicity tosts, O0=5542,
thio diglycol diacetate, provod to bc the lcast irritating and toxic of any:
.compound invostigated, ' -

Xb - Phosphorus compounds,
. Thoso appoar not to bo promising,

Gonoral Corment

In viow of tho discovery of Dr. D. DcLong at Ohio Stato that humidity
. factors arc important in attracting mosquitoos, it may bc hypothosizod that
one offcet of inscet ropollants is to doervasc the humidity in the rogion of
tho skin, thoroby lcsscning the attraction for mosquitoos. This may be a
partlicl cxplanction for the cffoctivonoss of tho glycol and hydroxy ostor
rcpollants as these compounds would form hydrogen bonds with the surfaco
moisturc and thorcby docrcasc tho vapor prossurc of tho watcre
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A special mention of compound 0-7187 should be made. Although this compound
exhibited some toxicity in the acute toxicity tests, further work should be done
with it because of its high repellancy against A quadrimaculatus. Perhaps
testing in a mixture with some other repellant would cut down the toxicity,

This compound should be tried in field tests as it mizht have action against
certain insects against which other repellants are not so effective.
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PROTECTION TIME IN MINUTES (DAYS)*
*Protootion time for materials tested on oloth
are biven in days to the first and fifth bites,

A, qundrimoulntuu

he Do
First Bite Tests

(Min. %x. ) Avg.

23=682 43
8=33 21

41-53 47
43=43 43
‘24-54 39
57=77 67

71=91~81

70-95 83

72«97 85

18 168=407 249

4 214-266 248
4 167=-360 279

2 56=-60 58
2 30-31 31
10 78=387 248

4 78=311 1956
4 23-285 151

¢ 70=139 118

4 25-193 144

s%nd (5th)+ Bite

Tosts’ (Hi.u..
lhx.) Avg.

4 267=324 292
4 2034383 309

4 109-357 332
4 66-329 194

First Bite Tests
(Min,<Max, ) Avg.

2 73=96 85

2 44=73 59

18 41360 149

4 108-185 153
4 61=331 151

2 55=151 103
2 28=31 30
10_21-147 79

4 21-87 51
4 26=174 80

4 37=134 77

4 24=75 46

2nd (5th)* Bite
Tests (Min,e=
M&x.) &vg.

4 137=216 193
4 100-383 189

4 110-165 130

4 68=321 153
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" PROTECTION, TIME IN MINUTES (DAYS)*
Proteotion time for materials tested on oloth
are given in daya to the first and fifth bites.
Ao aogypti: .

2nd (Sth)* Bite
~ Tests (Minge

4o quadrimaculatus
First Bite Tosts  2nd (5th)* Bito
Tosts (Min,=-

Firgt Bite Tosts

(Min,=ax, ) Avg,.

38 16-578 201

8 130-578 367
8 107-489 351

2 70=71 71

2 34=34 34

2 28=:0 34

3 32-117 73
37 28=357 165

8 28=318 192
8 29=392 227

2 39=-40 40

2 46=56 51

2- 33-60 47

656 27-369 176

12 94=-369 254, .

12 33-431 269

4 65=137 93

5 128-282 182

1 282
1 399

7d

" 4 83-157 99

lhxo) Avg. i

8 161-581 396
8 336-608 403

8 143=-362 213
8 58=415 217

.12 128-400 288

12 97-459 334

“

(Mino'u&x ) Avg.

« 38 16-161 48

8 28=93 64
8 79-269 205

2 68=69 69
2 33=33 33
2 ?8-39 34
3 35-116 64
37 14=169 653

8 26-146 78
8 31-167 856

2 38-38 38

‘2 46=56 50

2 21=33 27
63 17-176 56

12 31-176 87
12 36-358 166

4 64-149 95

6 41-135 99

65
101

0d

¢ 37-137 96

Max,) &vge

8 74-164 117
8 153=380 268

8 56-195 103

8 61-294 110

“12° 64=274 157

12 69-407 239
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PROTECTION TIDME IN MINUTES (DAYS)+
*Protection time for materials tested on oloth
are given in days to the first and fifth bites.
¢ negypti & 4¢ quadrimaoulatus
First Bite Tests 2nd (5th) Bite :First Bite Tests 2nd (5th)” Bite
(Min,=lMax,) Avge Tests (Min,= (Ming=Maxe) Avg Tosts: (Min,-
’ Maxe) dvge . ; Naxe=) Avg.

138-263 176 6 22-62 40

~

6

2 201-263 232 2 281-298 290 39-62 51 2 84-108 96
2 102~181 142 2 119-226 173 60=74 67 2 106-118 112
4

72-167 102 74=95 85

43-80 62
72-153 102 . 67-87 74
29-43 36
18-153 96 e 18-90 46
58-62 €0
2555 40
§3-111 83 56-68 62
25-67 41
41-93 67 17-32 26
19-48 27 21-28 25

+ 95«209 124 42~42 42

21=70 46

61-104 83

1-7 4 .
19€-452 295 . 46-251 173

¢ 198=418 306 4 .304=421 343 4 202-291 237 4 245-340 286
: 106=246 219 4 245~371 291 200=373 272 4 249-415 310

76=-127 102 23-52 43
1:~26 20
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PROTECTION TIME IN MINUTES (DaYS)*
Proteotion time for materials tasted on oloth
are given in days to tho first and fifth bites,

; he aogypti A quadrimaoulatus
Firgt Bite Tosts  ig (5th)* Bite  Firat Bite Toste "oSul f?th)* Bito

(#i'n.%x.), Avge  Tosts (Minee (.mn.-u..;',) Avg. Tl.l:::)(::::-

2 65=100 83

28-?9,29
'6=6 6

27=27 27
24=32 28

89=235 144 . 4'43=111 74
40=-49 45
1437 25

2
2
2
2
2 6190 76
6
2
2
2

£ie25 25
4£0-41 41 2 38-39 39
4=35 20
26-87 38 2 32-45 39
2d ' 2d
3d ‘ 1d
37-103 70
26=71 48
36-65 52 -
31-177 83 2 60=70 65
2 9-95 52 _
22 38447 261 20 22484 43

4 118=-378 240 . 4 268-453 356 4 24=84 42 4 66-128 86
4 210=354 316 & 379=461 403 4 32=94 50 4 127-191 160

15 111505 365 14 28-146 63

4 111=-346 278 4 296~463 400 4 40-120 85 4 82-260 155
4 116348 212 4 168=381 275 4 30=-266 92 4 72-296 132

RESTRICTED




A¢ no
First Bite Tests
(Min.-lhx.) Avg.
4 16=120 78
2163
6 214=449 33&

. & 301=449 388
4 268=454 346

2 25«64 56
110 22216 84

€ 22-75 44
6 25«235 116

2 18«20 19
2 18-18 18
20 13=472 307

4 441-472 4569
4 303=-356 338

2 51«51 61
25=25 25
7=107 57
12«14 13
117-121 119
6=18 12
79140 111
1=3 2

35«76 57

2
2
2
2
2
2
2
3
2

23-39 33

]ll=

RESTRICTED

PROTECTION TIME IN MINUTES (Davs)*
*Protaotion time for materials tastod on oloth

are given in days to tho first and fifth bites.

“he quadrimaoulatus

&yp

ti &
2nd (5th)” Bita

* Tasts (Mine=

Max, ) ,'.Vg.

4 356=-449 427

4 354=-454 398

6 37155 76
6 42«289 161

£ 451=472 463
4 346=383 372

First Bite Tests
(lﬂ.n.-llni.) A'Vgo

2 20=52 36

6 13-88 66

4 37=-88 74
4 45-406 169

2 7=67 37
8 22-67 39

6 22=41 32
6 27=-48 40

20 15-133 45

4 37=133 68
" 4 82=308 162

. 2

3 8=80 42
2 22=40 31

0d

2nd (5th)* Bite
" Tests (Min,
Y¥ax, ), Avg.

‘4 33-133 119
4 94=~455 238

6 40-78 57
6 45-95 65 -

4 T2-19%2 124
4 140-350 266

[

RESTRICTED




13-

_IESTRICTED

PROTECTION TIME IN WINUTES (DaYS)*
Protootion time for materials teated on oloth
nro givon in days to the first ond fifth bites.

A, quadrimoula
First ‘Bite Tosts
(Ming=daxq ) &vge

First Bite Ibutl ‘gﬁd (5th)* Bite
(Mine=tiaxe) Avge Tosts (Mine=
lhx.) 'AVGO

34 24-469 216

4 210=367 273
4 267=426 337

4 275=440 346
4 313-460 406

2 4869 59
0d

2 33=-91 62
0d

0d
% B9=165 129
2 46=96 70
4 121-132 127
20 43-429 281

4 3856=446 422
4 319+460 388

4 267-409 358
4 267=-425 348

2. 67=88 73
34

2" {5tn)* Bito
Toqts (ing=
l-hx.) ‘tTg.

34 17=132 46

4 33=95 59
4 62-205 I44

4 83=-135 107
4 118=289 226

2 9-38 24
0d

2 37=61 49
od
od
od

0d

0d
0d
4 12-49 38
2 9=35 22
4 34i=-83 59
20 23=102 53

4 26=40 33
4 62=312 149

4 74=-117 .96
4 11B=359 203

2 24=25 26
0ad ld
RESTRICIED




“‘Ae 00 ti .., 4 ‘A
Firat Bito Tusts ~;g¥§a (5th)f Bite , - First Bito
(Ming=liaxs) Avge ~* ‘

0d
3d

i, 7 2

RESTRICTLD

PROTECTION TIME' IN: EF.UWIS, (Davs)*
"'Protootiqn timo " for matorfals tosted on oloth
aro givon in days to tho first and fifth bitos,

0d

6d

22 36=410 199

36=110 155
58-236 180

50=71 61
1d
10+d
46=97 T2
36=119 77
45=87 80
71-141 106
263G 56
31-32 32
2 §9-40 40
2 32-43 30
2 47-07 67

8 127-430 227
' 8 107=-432°216

1d
10+d

31 32-543 270

& 344-504 409
% 220=36G 308

10+d
2 16-49 33
".'2 47=-00 68

2 34=4T 41

" & 379=-607 429
4 271=-3C6 356

- 10+d

& 96=161 125 -

" Tosts (Mine= °
Max,. ) Avgs -

.

0d
0d
22 24=146 46

8 24=b62 33
8 3069 40

2 26=76 bl
0d
8d
13=52 66
38=80 58
408=51 49
26=71 48
23=71 48
38=70 53
2 41l=42 42
2 39=44 42
2. 32«72 61

31 12~-126 41

* 4 28=98 50

.. % 36=197 106

2d
2 17=20 19
2 13=63 33
2 37=48 43
4 29-147 84

¢ quadrimaculatus.
Tosts

(mine=iax,?) Avge “*

“2nd (5th)" Bito
Tosts (Mine=
lax;) Lvge
0a

sa !

8 53~142 78
* 8 69-104778

0od
8d

4 78-146 100
4 126=224 178
[N

2d




=15« RESTRICTED

. . PROTEOTION TIME IN MINUTES (Davs)*
*Protootion timo for matorials tostod on oloth .
aro givon in days to tho first and fifth bitos,

,Aé aogypti
First Bite Tasts:

éeé quadrimaoulatus +
First Bito Tosts 2nd (6th)” Bito

2nd (6th)’ Bite t Bitg i
q (Ming=llaxs) Avge Tosts (Min¢=

Tosts (Minie-

26 39=467 246

4 124=-466 332
4 124-355 285

10 96=425 188

77«308=1564
62»246 113

130447 316
162-389 279

278=361 303 .

13-63 38

od
92=-120 106
41-43 42
23-62 43
86=104 96
34=64 49
36=63 56
42-45 44
11-26 19

0d

10%
72-119 198

: 72=159 110
x 122=-228 174

1d
16=70 43"

40=405 47

ho) .5750

4 433-503 <67
4 382-435 402

4 111-333 187
4 113286 241

4 321~-420 372

4 326=-391 353 .

4 116-219 179
4 122=228 186

1d

L T R . R . TR . T TN I Y

26 14-108 48

& 26-07 49
4 36-152 87

10 26-73 50

4 36=60 46
4 42-53 52

8 28=46 36

28«48 37
: 50=84 77 -

12«15 14
0d
27«73 &0
44=44 44
26=26 26
10=19 19
13=13 13
17-39- 28
45=47 46
8=12 10
0d
0d
26=87 52

20=87 57
80=137 109

"od
19-22.2}

47~-49 48

uﬁ:.o ) dvg.

4 76-144 97

4 86=211 147

4 78=07 85
4 85~114 94

4 72=-124 93
4 96-138 122

4 76-130 102
4 125-181 154

Od

RESTRICTED




«]6=

PROTECTION TIME IN MINUTES (DaYs)*

RESTRICTED

*Proteotion time for materials tested on cloth
are given in days to the first and fifth bites, -

Ae nogypti

ﬁnt Bite Tests
(mnoko) ”‘.

8 133-284 224

4 205-284 243
4 210-286 262

2 44-?6 62
2 61=74 68
0od
2 74=104 89
- 10 116=315 216

6 119=316 236
6 58=367 266

2 76=130 103 .
2 33-36 35
04

2 2222 22

2 1919 19

2 103-103 103
2 856 32

2 62-101 82
14 121-291 193

10 169-291 199
10 126-401 253

7 145-396 257

4 189=335 277
4 291=-387 342

2 47-68 58
2 28+68 48

2 40=-71 59

2nd (5th)* Bite

Tosts: (Min,e
Max, ) "‘.

"4 264=325 295
4 270=329 300

6 175-362 292
€ 106=446 330

10 190-328 236
10 218~438 310

4 267=399 338
4 328=464 386

A quadrimaoulatus

First Bite Tests
(Min,=dax;) Avge

8 19=165 79_

4 29-130 67
4 36-225 119

2 20-11 11
2 12-24 28
04
2 24=24. 24
10 25-90 &3

6 26=49 36
€ 37=209 109

2 30=31 31
37=-38 38
0d
24=24 24
22=22 22
16=18 17

2 1124 18

2 27=63 46

16 24=222 82

‘10 32-222 81

10 30-288 120
8 16=-292 126
4 86=292 173

4 650=287 164..

2 2223 23
2 30-30 30 -

2 19=74 47

2nd (6th)’ Bite
Tosts (Ming=
Hax.) Avge

4 73=176 112
4 80-289 168

€ 76=-131 98
6 82=-272 176

10 63-202 129
10 '67-323 166

© 4'1352-330 232
4 94-322 210

RESTRICTED




=-17- . RESTRICTED

Orlando PROTECTION . TIME IN MINUTES (Davs)*
Code : _"_Protootion time for materials tested on oloth
Number . ere given in days %o the first and f£ifth bites,

O= A A aogypti ' f e .. Ae .giadrimaoulatus

' First Bito Tests  2nd (5¢h)* Bito, | First Bite Tosts  2nd (5th)* Bito
(Min,=diax, ) avge Tosts (Min,= (Min.=Max,) &vg; - Tosts (Min,e
- . ._ Max,) Avg, Hax,) Avgs

20=-21 21

2 57=64 G1
2 16-83 50 18-29 24

C6=67 67 27=28 28

2
2

Wil 2 17-17 17
2
8

23=375 222 . 25=263 129

129=324 240 4 173-366 288 ¢ 42-168 120 4 37-200 192
129=436 230 - . 4 174=464 330 4 39-127 66 ¢ 91-225 158

44=62 53 ’ . 2 108=47 33
3d < o e
3a Aottd 3 od
61-G2 §2 ' 22«23 23.

25-29 27 ' 2732 30
20=40 35 32=43 30
37-116 77 ) 8=9 9
42=44 43 e 16=17 16

3d ¥ 0d :

68=116 92 T - 20-31 30
63-69 69 © 3272 B2
21983 26 f X © T g 20-86 20
2 24-65 45 . ) 2 27-27 27

10 44=101 114 . 10 23-71 35

"4 44139 GO 4 96=171 124 4 2350 37 4 52-90 74
4 40=112 84 4 90176 133 4 2054 40 4 59-104 79

5d 5d od . .od
0a ... .od 0d od

RESTRIITED




-18- RESTRICTED

PROTECTION TIME IN MINUTES (DaYS)*
Proteotion time for matorials tested on oloth
aro givon in-days to the first.and firth bitos,

. e 8OZYD uadrimacula
First Bite Tosts

A
_ : g First Blto lests
(Mingeliaxs ) Avgs .

dhtsth), Bito
(Liine-diax, ), Avge

Tosts (Minge
¥ax;) dvge

t1 "
2nd (5th)* Bite
Tosts (ilinge
Maxe) Avge .

7205 S 0d ‘0d 0d S, 0d

7206+ Gd 6d 14 SRR [ B

7207 8§ 0d od od
(4356)
7208 S 0d 0d od

7209

7209, f ..

7210 §

72114 -

7212

7213/

(10s6),

7213
e

7214+

7216. .

7216 .

Dy

7216
7217
7218
7219

7219
P

7220+
7221

7222

1

16-141-529 284

10 141452 -276
10 23<419 187

0a

1d
2 25=100 G3
5 21-365 206

4 321-385 353
4 305-394 390

1d
10 97-18G 134

4 100=1G5 136
4 182=-442 263

2 23=-2C 25

"2 16-21 19

2 3=45 39
10 120409 277

C 1.56=4VJ 273
¢ 10C~<11 328

1d
2 26113 70

2 2G6=115 71

10 166=-472 312
20 111=442 235

od
1d

4 305-44G 402
4 300=464 424

1d

4 125-212 176
4 243-4G61 334

16 19=62 35 - -

10 1942 20
10 26=49 3& '

0a

1d
2 36=102 G9
5 24=-260 147

4 103=-2G8 178
4 96=-320 227

ad
10 19-116 57

4 36=54 46
4 50=GV 52

2 26-20 28
2 18-22 20
2 36-49 43
10 27-89 44

5 27-50 41
3450 47

1d
2 18=-29 24

2 27-35 31

10 50«03 67
10 55«06 7&

0d

1d

4 177=322 235
4 201-395 297

14

4 80-103 94
4 87-110 100

185312




~10- RESTRICTED

PROTECTION TIUE IN MINUTES (DaYs)*
*Protootion timo for motorinls tostod on oloth
aro givon in days to the firut and fifth bitos.
Ao, nogypti &e quadrimpoulatus
First Bito Tosts  2nd (5th)* Bitoe  First Bito Tosts  2nd (6th)* Bito
(Min.-uux.) ivge . Tosts (Hin,e (Minew=laxe) Avge Tosts (Hinge
Maxe) Avge . . : Max. ), 4vgs

¢ 38=137 118 6 21-55 36
2 1124112 112 2 31-32 32
2 26-37 32 2 29<69 49
6 48=189 99 6 13-50 38
14 80=411 262 14 26=74 43

10 80=411 245 10 129-234 301 10 26=-74 46 10 70-120 89
- 10 42=390 224 10 129-449 310 10 32-171 62 . 10 87=-200 105

10 123-274 210 10 29=71 47

6 170=263 221 6 231-303 261 24=01 44 6 34-126 BX
€ 134-323 258 6 264-406 333 37=176 79 - 6 80=203 121

2 41=7< 59 38=48 23
56=64 60 ’ . 16=37 27
2d 1. §
0d 0d

2d . 24

3d . 1

56-50 57 29-40 35
52-62 57 10-22 16
60=61 C1 61-64 63

0d 0d

0d od
22-2¢ 23 _ | 2 24-27 26
87-88 83 28=30 }9 :

0d : 0d
112-396 237 222147 60"

170=396 299 4 2165=419 357 30=53 46 4 82-96 89
56=233 1332 4 176=38C 272 : 44=563 52 %EgQ-%O%Q9G




~20- RESTRICTED

FROTECTION TDME IN MINUTES (Davs)*

*Proteotion ‘timo for matorials tested on oloth
aro givon in days to the first and fifth bitos,
i he nogypti
First Bito Tosts
.(uino-uhXQ) &vg. i

‘ d¢ quadrimooulatus

2nd (5th)* Bitoe .First Bite Tosts  2nd (5th)* Bite
Togts (Min,= (Mine=Max,) Avg, Tosts (Ming=
Moax, ) avge . Max.) Avge

04
0d

1d 1d

0d

0d

04 04

04

0d

0d

0d

2 13«14 14

2 15-16 16

14
0d
0d
od -
04
656=G1 59
88 8
0d
04
o4

0d

0d

04

Cd

0d
16=24 20
11-11 11

04

0d

0d

0d
12-12 12
15-18 17

3d

0d
20-21 21

0d
16-17 17
8-9 9

16-18 17

RESTRICTED




RESTRICTID

FROTECTION THE IN MINUTES (DaYs)*
'~ *Brotootion time for materials testod.on oloth
nro givon in days to tho first’ and’ £ifth bitoes,
. s nogypti “he quadrimaculatus
First Bite Tosts 2nd (5th)* Bite Firlt Bity' 'Tosts  2nd (Gth)" Bito
(hin.-al.ax.) &vge ‘Tosts (Min,= (H:l.n.-lhx.) Avge  _ Tosts (Min,=
. M Max, ) bvgs ; TOT 7T Maxe) vgs
16-16 16 19=19 19 .
11=23 17 : ) 14=26 20
14=14 14 16=15 15
9=10 10 12=-13 13
0a ‘ ©ood
64=6C 65
1d 1a
56=56 56 59=59 59
52=52 52 64=55 56
0d ; 04

13-16 15 16-19 18

1a 1d

0a
od
04
0a
0a
1d
0a ' od
5d - 6d
12 106-295 187 | 12 34-108 88

4 137295 221 4 179-332 260 4 36=-76 52 4 32-151 104
4 -105-338 26C 4 185-417 302 4-64=-212 133 4 143-243 198

2 20=20 20 ’ 2 23=23 23
2 21=50 36 . 2 24-24 24

RESTRICTED




7292
7293
7294
7295
7296
7297
7298/
7299+
7300+
7301+
7302+
7303+
7304
(73063
(2007
7305
7306
(7304§
(a0u7
7307
7508+
7309
7310
7311 S+
7312 S
7313+
7314

7315 S

Ao oogypti

Firat Bito Tosts
(liin,=lox,) 4svge
2 41-43 42
2 50=73 G2
2 26-50 38
2 80-08 84
2 13-106 €0
2 57=75 GB
3 05=-213 125
5d
6d
7d
5d
6d
10 14=65 23

2 24=24 24

10 14=65 28

2 23=26 25
ud
2 46-103 75
2 85=105 9§
0d
10+
0q
34=3% 34

0d

2nd (5th)* Bito
Tosts (Hine=

" Maxe) Avge

RESTRICTED

PROTECTION TIME IN MINUTES (D4YS)*
*Protootion timc for matorials tostod on oloth
aro givon in days to tho first and fifth bitos.
«+ Ae quadrimaoulatus
First Bito Toats
(Hin.-ibx.) &vge

2nd (5th)* Bito
Tosts (liine=
Yax.) Avge

2 44=45 45

2 43«51 50

2 20-29 25

2 16=32 24

2 14-48 31

2 63=-61 60

10 15=325 6V

2 27=27 27

1V 15=-325 60

2 26-29 28
o
2 30-36 30
2 32=35 34
0d
0a
04
2 36-36 36 '

0d T ' Q4
~ RESTRICTED




23 RESTRICTED

\ PROTECTION TILE IN UINUTES (DaYs)*
*Protootion timo for matorials tostod on oloth
3 aro glvon in days to tho first and fifth bitos,
£¥ .&e nogypti tas , ée quadrimnoulatus +
First Bito Tosts . 2nd (5th)* Bito First Bito Tosts  2nd (5th)’ Bito
(lziin.-l-fax.) 4vge .. Tosts (l!j.n.- (I-I!.n.-Hn_x.), ivge . Toats (Hin_.-
. Nax-) hYEe " I‘hx‘) i‘vG.
2 20=47 37 2 20=35 32
2 21-123 76 2 23=24 24

23-02 53 - 2 26=26 26
' 01 0d
6d * 2d
© 10+ . 0d
ua 0d
2 4243 43
0d 0a

74 A

0d -~ od

2d ' od

0d : 0a

Od (9761

0a od
36=36 37 30-39 39

G6C=86 70 $7=49 43
3U=00 55 42=59 51
24 2d
0d 0d

04 ' 0d

2::=73 51 : 26=-80 53

23=93 60 g 20~206 26,

o
RESTRICTED




R4 RESTRICTED

PROTBCTION TIME IN MINUTES {Days)*
*Protootion ting “for matorials tostod on oloth
aro.givon in days to“tho first and fifth bitos,

THER 4 Quadrimaoulatus
First Bito Tosts
(Minsdaxi) Avg, -

Numbor ?
S i syl aogypti
*irst Bito Tosts - 2na (5th)* Bit
(tiin, =lax, ) hvge Tosts (Min,w
IR Max,) dvg,e

2nd (5th)* Bito
Tosts (Min,=
Kaxq) Avg,

¥

2 21-27 2¢
36=3G 56
0d
33-35 33
25-02 55
20-72 51
26-05 56
32-66 49
3V=83 57
7d
109-109 109
69-75 72
125-313 214

3. 17C=313 227
4 100=416 298

122-3U5 194

200=-245 216
203=297 202

2 8C=111 93
12 49-316 185

8 74-269 209
3 203-30C 207

8 33=23C 123

 33=236 123
% J1=35u 215

2 U3=133 116

0a

176=-360 203

180=41G6 316

209=273 247
249=-34G 3u5

2U4=294 259
216=410 302

121-301 193
239=440U 237

2 24=30 27-
2 30=39 39
0d

04
64=~G68 GG
20=33 31
'3?-71 50

32=49 41

i 41=-58 50

27=71 49

27=59 43
33=104 52

16=15 15

‘12 36=127 59

8 36=77 49
8 43=90 58

8 34=122 60

4 34=51 44
4 41=58 51

)

2 24=95 70

- 0d

e

4 76=94 85

« 36=102 94

71=99 385
78=147 102

80=127 94

5.07=141 105

79=05 @88
6C=102 95

04

RESTRICTED




«25« RESTRICTED
PROTECTION TILME IN MINUTES (DuYS)+

Codo .. “*Protootion timo for matorials tostod on oloth

Nunbor aro given in days to tho firlt und fifth bitos,

0= % Ae gogypti. " e quadrgnaoulatus

. - First'Bito Tests  2nd (5th)* Bito  First Bito Tosts  2nd (5th)* Bito
. 5 (hi.n.-lhx.) Av * Tosts (hi_n.- (Hi.n.-unih) AV Tosts (u’-n'.

- Maxe ) hvge PRI Mk ) BN

2 57«85 71

20=20 20
556=66 66
12=03 4C
56=06 71
70=157 120
111-167 127

111=166 134
200=-3G4 266

vd
113=-115 114
0d

179«4V7 287 °

20V

1 26
124-272 104

126-238 176
: 176-272 243

0-119=30V 226

119=30v 218 '
4 175=3C9 201

79=106 93

148-442 237

165=4i2 26C

4 255-334 205
51=272 213 '

: 104=-263 234
% 100=313 241

4 166=197 179
4 247«416 313

od

Lieilg ‘202273 246
4 206-297 263

4 166=-443 271
4 2U6=454 306

‘4 193=463 293

4 273-397 319

4 194=324 270
4 2563=33% 209

2 23-23 23

2 27-23 28
2 2424 24
2 16=-50 33
2 20=21 21

6 44=143 0C

7 53=65 48

4 33=-46 40
4 4u=b3 47

od

2 22-25124
0d

5 4=6V 40

139
1 40

i3 3166 46"

4 31=46 30"

4 46=59 62

-8-30=53 40

4 30=46 38
4 16=50 51

2 3132 32

8 33=-76 50

4 33-45 30
4 41-67 46

8 23=100 50 -

& 43=43 34
4 2957 43

;-
" -

4 79=09 84
< 85=0C 91

0d

4-77=91 B84

4 91-105 98

4 76=91 03
4 90=104 97

"4 68=0V 80"
I 4 74=103 89

4 63=03" 79
4 74=131 29

RESIRICIED




=26= RESTRICTED
- PROTECTION TIME IN MINUTES (DAYS)"‘
Proteotion tine for materials tested on cloth
are given in days to the first and f£ifth bites, :
« de aogypti Ae quadrinmaculatus ¢
First Bite Tests 2na (6th)*. Bite First Bite Tests 2 nd (5th), Bite
(llin.-lh.x ) Avge . Tosts: (Minee (Min,-Max,) Avge " Tosts (Minee
Max,) Avge ‘ Max,) dvg,
2 97=100 99. 2 48=5]1 &0
2 30«80 55 2 32=32 32
18~18 18 2 22-44 33 -
87-274 169 32=71 151

87-192 131 4 164-246 202 32=44 38 4 77-89 83
181-277 231 4 208-340 261 40-57 46 4 86-102 91

0a 0d 0d od
44=48 46 y 47=49 48
101-103 102 47-47 47
47=62 55 . 42-60 46
86=-407 250 31=80 50

86=247 193 4 254-289 270 3l-45 38 4 76-89 83
98=-26G7 219 T4 262-293 279 38=56 49 4 83=10¢ 95

69=-104 87 : 2 72=72 T2
37=42 40 e 2 40=4s 42
12 166-4338 261 = - 12 23-105 48

6 173=371 244 6 255-432 300 . € 30-563 44 - 6 74=-100 89
G 55~352 216 6 208=415 230 6 42-62 53 6 85-109 98

0d 04 0d , 0a

2 101-111 106 ; 2 46-63 &7

2 41-135 90 : 2 30-44 41

2 33-73 55 “ 2 3616 56
104a 0a

3 130-514 329 . 8 33-70 43

= 304=:22 340 4 361=446 400 4 34-49 41 ~ 4 T79=95 87
= 02=-291 193 % 206=-376 284 4 27=57 52 4 92-110 100

2 64=05 G5 2 35=36 36
RESTRICTED




=27= RESTRICTED

PROTECTION TILE IN MINUTES (DAYS)*

*Proteotion time for materials tested on oloth " -’
aro given in days to tho first and fifth bitos,

Ae aogypti o

2nd (Sthz Bito
u:ln.-

Max,). Avge

First Bito Iut.
(“ino-uﬂx.) Avg.

1044
10+4
113-510 357

4 376-431 403
4 56283 208 .

90-164 127
5G=90 74
24~32 20
50-115 03
113-202 166

170-202 165
4 275=342 309

31=C1 46

57-59 53

32=11 72

23=J1 52
10+4

6G=70 63
0d

11 4u=226 296

6 2uu=:46 3C0
C 222~-¢BU 291

2 52~65 59
~ 2 24-26 46
2 2349 39

2 31=-63 47

As quadrimaoulatus

Tosts

1044
1044

4 401-453 435

4 216-237 225
< 304=3087 352

. G 25U=5V1 403
6 259-105 345

First Bite Teltl
(lu.n.-uax ). .LT;

0d
0d

24
42=24 43
0d

11 27=-192 5B5.

G 27=04¢ W
G 3G6=05 80

. 2 8§5=0C €1

| 2 40=40 40

2 26=50 38

: 2 35=50 43

2nd (5th)* Bite
Telt. (uin.-

=eio o Maxe) AVge

0a

4 73-93 83
-7.4 94=107 100

4 03-102 01
4 09-107 96

+'6 72-90. 85
G 01-10G 94

" RESTRICTED




Orlando
Codo
Numbor
Q-

=R6~ RESTRICTLD

PROTECTION TIME IN MINUTES (Davs)*
Protootion time for materinls tested on oloth
C aro givon in days to tho first and fifth bitos.
e Ae nogypti
First Bito Tests

» " he quadrinnoulatus -
First Bito Tosts 2nd (S5th)” Bite

2nd (5th)* Bito
" (Hine=lax; )- ivge Tosts (Hin.=

Tosts (Hine=

(uino =tlake ) vz, -

4 19-147 86
24=-192 107

: 24-139 GO
58=-121 93

13=37 &0
0a
57-96 76
0a
0d
0d, - s
21-27 24
10+q
2 35-64 50
12 21-311 214

4 214=311 269
4 1356=381 292

2 34=00 87
2 35-79 69
od
2 &T=a7 47
10 168=306 242

& 172-396 304
4 123-3GU 247

0d

2 29=0G% &7

4 13«1G69 116"

Liax. ) 4vge

¢ 45=160 101

4 53-163 126

4 29C=373 326
¢ 317-404 340

4 '316=443 300
4 243-399 304

04

4 21-33 20
6 22-42 34

4 27=-42 35
4 34=40 42

2 31=8V 41
04

2 26=58 42
0d
04
04

2 25=3U 20

04
2 39=40 40
12 22109 55

¢ 2G=109 52
4 3479 50

2 39=39 39

2 3G-40 39
0a

2 50-50 50

10 13-51 3%

: .356=51 43
39=57 40

04
26=3V 23

: 10=39 27

Max. ) AVE.

4 51-72 62
4 53=70 69

™

04

4 T1-147 94
& 79-120 98

4 79=94% &7
4 04=10V 83

Oa




Orlnndo.

Codo
Number
0 -

=20=

PROTECTION TIUZ IK LINUTES (DuYs)*
Protoction tino for natorials tostod on oloth
are Sivin iLn'dayc to’th: firay o PATL: bites.

fAe nogypti-

Firat Bito Tosts
(l-iin.-Unx- ) _‘780,

10 150-27¢ 2uH

6 177-27G.230
G 85=357 222

109=143 119
ud
0d
30=-30 30
4G6=109 73
42=42 42
108=-109 109
656=06 G5
79=103 91
4d
$1-135 103;
77117 07 .

j 104=-337 226

212=-387 230

195-460 320
57=00 59
33-02 48
$3=119 101
51-01 01
21-142 02
£2-59 51

65=CT GG

2nd (5th)* Bito
Tests (liin.=
Yaxs) dvge

G 22=3V1 264
G 19G6=3G% 277

0d

0d

4 320-44G 379

4 273-407 339

4. quadrimaculatus -

Firast Bito Tosts

10 21-51 3G

6 33=51 41
6 37=-57 46

4 13-117 56
vad
' od
3233 33
42-30 68 .
G4=tt 24
46=84 65
30-30 30

41=02 G2

44=45

45«97

] _ -+ 2nd (5th)* Bito
(Hin.Yax,) &vze- .

Tosts (liin.=
lax. ) avge

G 77-96 06
6 82-102 91

0d.

0d. -

1 7398 89
. & 45=100 97

" RESTRICTED




~30~ RESTRICTED

PROTECTION TILE IN MINUTES (Days)* .
*Pratootion timo for natorials tosted on eloth

aro givon in days to tho first and fifth bitas,
4o nogypti &+ quadrinaculatus

First Bito Tosts ' 2nd (5th)* Bito  First Bito Tosts  2nda (65th)* Bito
(Uin-%x.)-hvg.- TOStS (Uln.- (Hin.-unx.). &VE\ 2 , Tosts (nin.-

2
2

2

3G=37 37
57=34 71
9U=-90 98
<U=03

6Cl97 g2

=J)=7G 03

71-36 79
47-49 40
G3=ie 44
20=51 3¢
76=106 91
16=-7C 47
23=97 00
27«52 40
od
61=67 64
55=75 G5
0q

§3=03 61

Xax.) 4vge Hoxe) &vge
2 39=39 39
2 32«35 35
2 25-33 29
2 ¢l=92 67
26=50 30
27=-27 27
39=406 43

22~24

0a

0a

RESTRICTED
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¢ - 4. _ .PROTECTION TDE IN MINUTSS (DAYS)*
“"Proteotion time for materials tested on oloth
are given in daya to the first end fifth bites,
Ae negypti .4&¢ quadrimaoulatus

First Bite Testa 2nd (5th)* Bite  First.Bite Tosts  2nd (5th)* Bite
30 (liin.-lhx.) Avg.

Tosts (Min.= (Min.=Max,) Avge - Tests (Min,=-
* Max.) Avg. o e len =, " Maxe) Avge

2 4854 51 . © 2 22-25 24
23=185 656 4 23=29 26
0d LG 0d
85-1352 109 |
0d
19-51 35
42211 128
22-44 33
7396 85
18-78 48
41-92 67
41122 79
57-82 70
61=69 65
2271 &7
a
29-146 70
15-19 19
22-4% 33
z3=%6 45

0d




13005+
13006 S
13007+
13008
13009+
13010
13011
13012 S
13013

13013
nup

13014
13015

13015
Luip

13016 3
13017
13018
313019
13020 s
15021 8
13022
13023

13023
Dip

13024

RESTRICTED

4 PROTECTION TIME IN MINUTES (DaYs)*
Froteotion time for materials tested on oloth
are given in days to the first and fifth bites,

First Bito Tosts
(Min.-liax.) *75.'
0d
0d
0d

Od
23=23 23
46=46 46

1d
143=-237 181

237
94

21=21 21
51=456 217

164456 298
& 204-£20 307

0d
51-31 31
22
33-108 96
od
0d
21
33-208 164

267
173

81=51 81

e aogypti g ,
2rnd (5th)” Bite

Tosts- (Hin,=
EQX.) Avg, -

04 04
04 0d
04 04

4 191=471 324
4 204=4C3 326

. 0d

+_ de quadrimaoulatus
First By
(Hin.'-liax.)..ﬁvg-

4
<

2nd (5th)* Bito

Toata' (I-Iin.-
Max.) avge
0d. .
0d

0d -

74=54 84
88=106 96

0d

RESTRICIZD




. =33 RESTRICTED

. PROTECTION TIiZ-IN MINUTES (DaY3)*
Protootion time for materials tested on oloth
are -given in ocays to tho first and fifth bites,
«- d&e oogypti ) 4o quadrimooulatus
First Bito Tosts - 2nd (5th)* Bite  First Bite Tosts  2nd (5th) Bito
(in,liaxe) ivge - = Tests (Minee (Min,=kax,) avge Tosts (Min.=
. . ;5&53, * s Led wa - Maxe) Avge

2 17-18 18 20=21

17=17 17 20~20

19-20 20 22-23

50-57 54

2
2
34=61 48 { 2 37=37
2
2

58-60
56=100 78 . g 2 58=-58

e L. BG=56
64=66 G5 43=45
66-67 67 30-30
30=30 30 g 33-33
20+23 22 - 23=26
€1-219 139 21-63

61-219 135 < 91-291 183 22=G3 < 66-95 80
67=-295 145 . 4 98=3C1 198 : 3U=T1 4 71-101 87

41=67 54 ' T bdbeis
25138 81 ; 2627
161-266 214 i 2294 °

265=266 266 " 2 295295 296 4{2=42 2 8u=87 84
152=271 212 . 2 2:2-3ul 272 52=52° . 2 97=-97 97

0d I B - od
04 : 0d » o 6&
GU=100 120 '
51-120 86 .
67=76 67

27=3% 31

RESTRICTED




34~ RESTRICTED
PROTECTION TIME IN MINUTES (Da¥s)*
‘Protootion time for matorials tostod on-oloth
aro gilvon in days to tho first and fifth bitos,
. he oogypti ! i &e quadrinaoulatus
First Bito Tosts 2nd (5th)" Bito First Bite Tosta 2nd (6th)* Bite
(Min.=liax,) avge Togts: (iline= (Mine=linxe) &vge Tosts (Line=
Maxe) avge Max.) avge

27-172 110 16-61 40 -

27=172 1V 4 164=22V 149 : 16=61 40 : 4 61=92 77
57=-247 168 ¢ 87-297 2vl 32=70 52 ¢ T7=16V 89

118=119 119 - 45-4G 46

25=93 69 25=28 27

46=58 52 40=61 55

52=G5 59 55-68 G2
46=56C 52 48=62 55
50 63

%1=5¢ <3

47=60 54

ud : J 0d

0d 0d

04 Od

11U=392 244 27-122 50

11U-352 267 ° : 27-122 60 5 50-103 98
3u-375 22 33-GB.50 5 G4=9B 86

79-176 128 G 10-54 34

g2-11¢ 99 23-G1 45

72-140 37-151 75
od od

ud : ud
40=153 93 32-11G6 69
64=73 G9 GT=76 T2
56=10C 129 36=12V 04

61=7u GC 64=73 G9




=55~ RESTRICTLD
Orlando e PROTECTION TIME IN MINUTES (DiYs)*
Codo ; *Protaction timo for matorials testod on oloth =~ -.
Numbor . . aro givon in days to tho first and fifth bitos,
0- 3 ... e oogypti o **  Ae quadrinnculatus
... First Bito Tosts  2nd (5th)* Bite  FirstBito Tosts _ -2nd (5th)* Bito
(lin,=daxs) &vze Tosts (line= (lisne-liaxe) avge = Tosts (Min,=

liax-)'lwgo . . Max,) Avg,

13060 1V 53-3G3 153 10 16-71 43 -

13068 53-363 214 4 220427 314 4 4U=56 51 T 4 05=104 97
P 4 101=434 31v & 262+434-347 - & 5u=CY G3 4 96-119 110

13069 57-66 52 ‘ 2 6U=G9 65
13070 05-101 10U 30=42 40
13071 7083 77 i 73-36
13072 0d ' 0d
13073 v a ' 0d

13074 G4=100 86

13076 26=76 GV
{12129) ‘
13u76 19=-21 20
13077 16=16 16
13v78/ va

13079+ od

13060 17-32
13061 S . La
(6470) 2
13u82 72-73
13063 3132
13084/ 0d
13085 19-5C 39

13V86 69=71 70

13007 77=-79 70

13080 32=-73 £3

13089 45=13G 97
(11755)
13090 S 9d




RESTRICTED

PROTECTION TIME IN ilINUTDS (DaYs)*
Protootion time for matorials tostod on oloth
aro givon in days to tho first and fifth bitos,
2 A nogyptl : ¥ #s quadrimpoulatus
Firgt Bito Tosts  2ud (5th)* Bito  First Bitu Tosts  2nd (5th)’ Bite
(Hin' =liaxe) avze Tosts (Min.= (Line=tioxs) avge Tosts (iine=
Maxe) avge . Yax,) &vge

13091 8 1044 10+d . 0a 0d
éeacs i
1395 :

13092 4 Ce=106 32 4 19-07 26
(13151)

13v93 10 164=-420 273 1V 30=55 40°

13093 & 170=:23 344 4 225=-0GV5 400 ¢ 3J=66 47 04=102 92

4
9 ATy : Cl=394 209 4 234=-424 366 4 50=C7 59 | 4 95113 104

13094 - 74=140 112 23=39 31
13095 : 9C=1C0 129 31=62 43
13096 ; 51=131 74 4T7=132 72 v
13097 DLL DT 26=20
13093 35=73"5C 22=43

13vJ9 33=G5 52 4V=GJ

13100 24-30 31 27-41
13101 51-166 105

13102 2 43-40 45

13103 2 31-33 32

13104 " oe

13105 6 29-504 3UC

13106 | 2 402-534 533 2 565=Cl< 2 U6=100 93
Dilp 304=¢90 442 2 423=b14 . 2 93-110 106

13106 40=G4 b6
13107 63=GG 77
13100 U 151-527 321

. s Y
13108 : 200=-527 444 4 3V3=-571 4 4 (3-102 92
Dy x 23U=308 325 4 217=-40% : 8. 4 ©5=113 104

13109 (VI Oc 0d .

13110




RESTRICTED
PROTECTION TILE Il MINTES (DaYS)*
*Protoation tino for matoricls tostod on oloth

arc givon in days to tho firat and fifth bitos.

e nogypti &e quadrinmaculatus
First Bito Tosts  2nd (5th)* Bite  First Bito Tosts - 2nd (Bth)* Bito

(nin.-ifai.) Avg. Tosts (Lin.- (liim.-ﬁnx.) AVGe Tosts (Lin.-
. . i Lax.) Jwg. : - Mox.) avge

T 13111 od Oa e e 01

13112 2 40-63 56 -

13113 G2=47 46
(2339)
13114 50-103 74
(c339)

13115 139-169 149

13116 21-22 22 °

13117 51-111 81

13118 i 100=146 127

13119 26-57 42

13120 : 03=200 135

13121 iBedy 47

18122 & 47-77 57
(13159) :

13123 52=13G 40

13124 S 0q o ¥ v
21396 L
6469 o
13125 15-19 17 . _ 20=23 22
1512¢ 4U=G6 53 20-43 36
13127 6=167 02 9-25 21
13120 62-73 €3 . 17-26 23

T 13129 21-76 49 ° ; 20=23 22
13139 52=1W 76 - - 24=24 24
13151 2 28-102 63 | 26-28 27

13132 Gu=52 B1° , 26«51 59

13133 4 113-156 137 o : 22-139 Gl

13134 2u=T9 v 21-22 22

RESTRICTSD




13135
15136
(11630)
13137
13130

13150
DLP

13139
1314v
(13164)
13141
13142 S
(o130
13143
13144
13145
13146
13147
13146
13149
13150

13151

(130925

13152
13153
1315«
13155
(1000)
13155
P

1315C

38~

PROTECTION TILE IN KINUTES (Da¥S)*
Frotootion tino for matorials tostod on oloth
aro given in days to tho first.ond fifth bitos,
de quadrinnoulatus
Firat Bito Tosts
(Kine=liax.) avge

e oogypti
Firat Bito Tosts

(Lin.~ilaxe ) avge Tosts (Mine=

taxe.) @wvge
20=54 41
21-37 30

; 63=170 119
153354 221

1G7=35< 260
i 174=207 234

¢ 212=<13 295
4 21u=297 269

26=27 27
V=133 78
51=79 G5

ud

¢ 112=-177 153

: 40-100 129

25-53 30

L (4=1V6 32
77-117 97

2 53~63 63

< 156-213 71

10 19¢=-521 35v

% 266=621 42U
% 274613 385

4 352=521 447
4 33V=b13 435

2 55=72 G4

2nd (5th)* Bito

2

2nd (5th)* Bito
Tosts (l.iin. -
kiax. ) Avge

2030 29

2441 33

27-53 4

26-41

34=42

4 ve _an
L gt IV

20=29

: 19=-6V

4

2’

2
Z
3

8

&
4

2

23«23

Lad

19=-67 26
19-10 19
26-25 26
13-25 20
39-165 73

49-b1 &V 4 95-1U8 104
74-320 180 % 131=406 .270

20=27 27




=39 RESTRICTED

% PROTECTION TIMZ IN MINUTES (DaYs)*
. ¥rotostion timo for matorials tostad on oloth
are givon in.days to tho first and fifth bitos.
& quadrinmaculatus
First Bito Tosts  2nd (5th)* Bite

» he nogypti 5
First Bito Tosts 2nd (5th) Bito

(Ein,=iipx, ). pvge Tosts (Min,=
o Vax.)

13157 2
13158
13159
(13122)
13160
13161
iélsz
13163
13164
(13140)
13165
13166
13167
13168/
13169
13170
13171
13172
13173
(2120)
13174
13175
13176
13177
13178
13179
13160

13181

47=49 48

23-81 52

47-77 57
62-74 C3
55-63 61
4550 48
40=73 63
5U-133 70
13-19 19
13-321 163
19-40 30

21-23 22

45-117 01
24=25 25
64=79 72
107-127 117
19-77 43
52-56 54
47-130 09’
50~109 80

77-300 186

18-10 18,

'&vg.

(fing=tax, ) Avg.

2.19-19
24-24
20-54
16~24
26-52
1523

20=-21

19=50

21-22
12-32

22+-25

23=-26

19

24

87..
20
.
{ o
21 °
31

22
18

24

Tosts (Eing-
lhx.) AVE"'




; RESTRICTED

PROTECITON TIE IN EINUTSS (Davs)*
’Erotootion timo for matorials tostod on oloth
aro givon in doys to tho first and fifth bites,
5 de cagypti - e quadrinnoulatus
First Bito Tosts 2nd (6th)* Bito  First Bito Tosts 2nd (5th)* Bito
(Min.<ilax,) avg. Tosts (Min.- - (Min.<dinx,) avg, Togts (kin,=
. lax,) avg.

Max.) avg.

13102 3 2224601 418 1624 20
13183 96-04 04 22-22 22
13184 16=17 17 : 19-19 19
13105 16=47 32 ; 1820 ‘19
13186 30G=417 402 16-18 10
13187 16-18 17 20=20 20,
13100 71-125 90 . . .2.23=44 34
13109 221-504 359 ) 3 2043 28 -
13190 107-212 160 “20e22 21
13191 272515 433 19-49 29
13192 2 51-56 54 18-20 19
13193 2 00-90 08 14=17 16 -

13194 to 13200 Not yot tostod -10/12 45




4]
Rames, Fhysical Properties, and Methods of

Pregaration of Candidate Repellants

RESTRICTED

N;?o
Molecular pr o
Compound Formula -byp. m - m.p. Method

2-Phenjrl-2-mtkwl-2-ca.rbmetho:v-c’_ loH1803
cyclopentanol i

A

¥ =(2-Tetralyl)-butyric acid C, H
methyl ester y 15 2002

¥ ~Phenylpropionic acid, methyl G010,
ester

Methyl cimnamyl ether - C1gH1 202
2-Methyl-2-phenylcyclohexanone Cl3H16O
2—Ca.rbetliom&c10pentanono CgHy 505 -
2-)ethyl-2-phenylcycl ohexanone C32H3,0
Di-(2-e thoxy-2-n-butyl-n-hexyl) ¢ 22570,
amine )

Di~ (2-etho:q-3—methy1-n-a.uwl) C16H370N
amine

2=Allylcyclohexanone CgHy,0
Di~(2-ethoxyamyl )amine Cy 4, H3 00N
&-n-Butyl-{ ~amino diethyl etherCghyoON

Y'=Benzoylpropionic acid, Cj oH;,0
ethyl ester 128403

¢‘=Phenyl4Q-amino diethyl ether C10H1 50N
yE-(0-Tolyl )-ethyl alcohol Coy 0 113-I18 9  1.5340
1,2-Dimethyl-A-bromobenzene C8H9Br

Trimethylacetic acid, 3—butyhe- C9H1h02
1-0l ester

Acetic acid, 3-butyne-l-ol esterCgHg0,

5,8-Dimethyl tetralone-1 Cq5Hy 0

¥ =(p-xylyl )-butyric acid, Cc,,H
ethyl ester a2

~=cyclohexenyl-«~cyancacetic °11H15°2"
acid, ethyl ester

Xecyclohexyle¢>4cyanoacetic C11H1702N 112-116 1 1.,4600 ¢
acid, ethyl ester RESTRICT™D
. , -




. Orlando

Code No.

0-7022

0-70.'2.3
o-7024,
0-7025
0-7026

0-7027
0-7028
0-70;9
0-7050

0-7031
0-7032

0-7033
0-7034
0-7035
0-7036
0-7037

0-7038

0-7039
0-7040

0-7041
O0=-7042
0-7043

lMolecular
-Compound - Formula

Phenyl malonic acid, diethyl C13H1 604,
ester

Cyclopropyl cyanide C hH.)-N
Glutaronitrile c 5H6N 2 '
5 .\-Pheﬁylprop ionitrile . 09H9N

~ =Phenyl- x \’?-epovaut.yrié C, ,H;,0
acid, ethyl \éster e

=Butyrolactone C LH 602
2=Chloro-p-cymehe C1°H13CI

Hexachloropropene c

e

2-Fluoroe-1,1,1,2,3,3,3-hepta=
chloropropane . ¢ 3017F

Hexahydrobenzoic acid, ethyl C9H1602 .
ester :

Hexahydrophthalic acid, C12Ho00,,
diethyl ester

1=Bromo~2,4,6-trimethyl berzche CgHyyBr
1-Bromo-2, 4, 6-triethyl bmzzqﬁ Cy iy 7Br
1-Naphthonitrile CliH7:N
ZbPhenylcyclohomr‘tone © Cpghs0

Benzoylformic acid, methyl C9H803
ester

Trimocthylacetic acid,2,2- Cli“22°h
dimecthoxybutyl csf.er :
~=Tctralol CyoH1 20

~cctic acid, 2-cthyl=2=butyl-
1,3-propancdiol diestcr

C13H2,0,,
2-Hcptynoic acid, propyl cstor Cy0M1602
2-Heptynoic acld, allyl cster °1o“11,°2

Benzoic acid, 3-Butyn-l-yl CquoO 2
ester ;

87-90 o5

98-9 5
967 5
826 .5

or

* MePo

Method
A

A
A
A
D




RESTRICTED

20
Orlando Molecular ; g?
Code No, . Compound Formula b.pe ? “Mmepe Method

0-7044  3-Octynol-l CgHy,0 €8-90 1.4559
0-7045 Acetic acid, 3 octynol-l ester CygH 0,  75-7 L4410
0-7046  2-Heptynoic acid, n-amyl ester CyHp0,  85-8 144500

0-7047 2-Heptymoic a.c:.d, 1so-amyl Ci Py 85 1.4488
ester :

0-7042 Hexahydrobenzoic acid 3- cllH1602 105-9 1.4830
butyn-l-yl ester

0-7049 Propionic acid, 2-ethyl-2- Cy sHipg0,,  104-10 l.kld2
butyl-l,3 propanediol diester :
0-7050 Butyric acid, 3-octynol-l ester CyHagOp 95-6.5 14423

0-7051 2-Heptynoic acid, 3-octynol-l C

131-7 1.4702
ester 15 22 2

0-7052 Cinnamic acid, propargyl ester CyH,(0, 101-4 1.5765

0-7053 2-Heptynoic acid, benzyl Cy Hao03 136-42 1,5070
callosolve ester

0-7054  2-Heptynoic acid CoHl P2 8L-7 1.4598

0-7055 Benzoic acid, dimethylethynyl CigHy 0,  8l-4
- carbinol ester 1

0-7056  2-Ethyl-2-butyl-1,3-propane- CjgHay0, 109-12 14430
) diol, butyraldehyde acetal oy A :

0-7057 Benzoic acid, l-ethynyleyclo- 015}11“602 107-18 1.5437
hexyl ester

0-7058 ifixture of lactones of 2- 081&&2
hydroxye-l-cyclohexenylacctic
acid and 2-hydroxy-l-cyclohexyl-
idone acctic aecid

0-7059 Lactone of 2-hydroxy-l-cyclo- 08H12°2
; hexylacctig acid

0-70.()0 2‘-]—:cptynoic acid, propargyl C10t1202
cster

0-7661 2'-Ethyl;2-buty1-l s 3-propanediol, :
: crotonaldchyde.acetal C14H2102 122-5

0-7062 2=-Ethylhexanoic acid, dimcthyl 013 i22 2 95=7
cthynyl carbinol \.stcr

RESTRICTD




Orlando
Code "No.

0-7063
0-7064
0-7065
0-7066
0-7067
0-7068
0-7069

0-7070

0-7071

0-7072
0-7073
0-7074
0=7075
0-7076

0-7077
0-7078
0-7079
0-7080

0-7081

* Cimamic acid, 3~butyn-1-yl

liolecular

Compound

" Podecyne=H

1-Ethynylcyclohexanol
2-Heptynoic acid, 3-butynyl

acetic acid, l-hydroxymethyl- C

etiiylethynyl-l-cyclohexanol .
dicster i

Hexahydrobenzoic acid, di-

* methylethynylcarbinol ester

Acetic acid, l-ethynylcyclo-
hexyl ester

2-Ethylhexanoic acid, 1-

" ethynyleyclohexyl ester

2-Heptynoic acid cyclohexyl
ester ” y

Propicnic acid, l-hydroxy-
methyletn, nyl-1-cyclohexanol
diester

Dodecanono=-6 oxime
Dodecanons=6

Acetic acid, 2octynyl ester
2-0ctynol-l - '

cstor

2-litro=-2-methyl-1, 3-propano
diol

2-Nitro<2~othyl-1,3 propano.
diol

1-Hydroxyme tﬁylc thynyl-1-
cyclohexanol

Di-(1-hydroxrcyclohexyl)
acctylenc

2=Nitro-2-methyl-1,3=-propance
diol, crotonaldchyde acctal

Formula
Caibea
Cgtly 0
€121,
1360,

11602

C1oth 02

Crd2¢02

C13HaP2

C15ta0,

Cy 250N

Cy 2Hiz,0
Cy 1602

CgHy0°
- C13th 02

c L;H90 L;N

: c 5}!110 th

CgHy 02

Cy4H220,

Cety 0N

FESTRICTED

b.p-

90-2

83-5
1245

98-100

75-80

78-9
135-8
98-100

104-6

b7

113-8
83-6

" '88-90

111-14

Pr
mm

" 10

19
9

i

or
m.p. Method

1.4390

1.4682
1.4760
1.4699
1.4650
1.4536
1.4780
1.4713
1.4552
1.4338
1.4437

1.4501
L5




RESTRICTED
Orlando Molecular i pr or
Code HNo. J Comp ounct Formula beps mm mepe Method

0-7082 2-Nitro-2-ethyl-1, 3-propane C9H150hN 101-2 5 1.4713 1
daiol, crotonaldehyde acetal

0-7063  Butyric acid, 2-octynyl ester CygHpo02 104-12 1.L460

panol-l

0-7084 Di~(l-acetoxycyclohexyl)-»ro- cm}{z‘ ©2 113-6 1.4868

0-7085  3-(l-Hydroxycyclohexyl)-2- C gh1g0o  106-9
propen-l-ol '

0-7086 3~ (1-Hydroxycyclohexyl )=pro~ 09H1862 104-5
panol-1 =

07067  Butyric acid, 2-nitro-2-ethyl-CyH 0N 116-22 14470
1,3-propanediol diester

0-7086  2-Nitro-2 ethyl-1,3-propane CygHps0,N 118-22 1.4589
diol, 2-ethylhexanal acetal :

0-7089 ] 2-Nitro-2-ethyl-1,3 prdpane— C13H.230,‘N 11012 1.4708
diol,2-ethyl-3 propylacrolein
acetal

0=7090 2-Nitro-2-ethyl-1,3 propane- CgHy 70, N 9€-101 1.4552
diol, butyraldehyde acetal

0-7091  Butyric acid, 2-nitro-2-mothyl-C, ., O N 126-32 14448
1,3-propanediol d;ester i .

0:7092 = Acetaldehyde dioctyl mercaptalC)gHyeS, 158+60 . len8L6

"0=7093  2-Nitro-2-methyl-l,3-propane CypHysOsH = . 127-8
diol, p-mothoxy bonzaldehyde ;

0-7094  2-Nitro-2-mothyl-1,3-~propano CyyHy 0, N 1 103-6
diol, bonzaldchydo acetal

07095  2,5~dimothyl-3-hoxynodiol 25 CgHy,Op 945

0-7096  2-Ethylhexanoic acid, 2-nitro-CoyHqyg0gN  165-7 1.4490
2-ethyl-1, 3-propanediol diester . 3

0=7097 iaenzoic acid, 2-nitrb—2-eﬂ1y1-cl9ﬁl9o6n / 61-~3
1,3-propanediol diester

0~7098 2-Nitro-2-ethyl-1, 3-propane c12H150hN 135-40 $5 1.5200
diol, benzaldehyde acetal

0-7099  2-iethyl-3,6-endomethylene- Gy Hy 0, 98-105 10 1.4650
1,2,3,6~tetrahydrobenzalde~
nyde, hutanol acetal

KESTRICTED




Orlando
Code No,

0=7100

0=7101

RESTILTCT..D

g
Gt kolecular pr oF
Compourd ‘Formula R D m1 m.>. ethod

2-Nitro-2-ethyl-1,3-propane CyHy 0N o Aah=16 I
diol, ‘p-methoxybenzaldehyde :
acotal

mothyl-1, 3-propancdiol
diester

: id, 2~ -k N 8
Benzoic acid, 2-nitro-2 c18H17(.)6N- B 0-82

o tevan s
.

2-Nitro-2-methyl-1,3-propanc CghysO,N  92-8 o5 14529
diol, butyraldehyde acotal ) . :

N .
e

Crotonaldohydo dioctyl mer-  CooH)S,

16671~ o5 Leh5
captal’ :

. B
;v-l:cthoaqbcnzaldoh"vdo dibcnzyl
mercaptal Cogla 08, ., Wh=5

2-Nitro-2-mothyl-1,3-propano. C 21!-1 230 hN 107-10 5 14570
«diol, 2-cthylhcxanal acctal

1~Cyano-2,2,4=trim thyl pen- c9H17o'2'n " 130-9
tancdiol-l1,3

N-Methyl succinimide - CsHaON .

pscudo-Mcthyl cstor of o- c,H.0
benzoyl benzoic acid 1512°3

N-ticthyl-l ,2-naphthalimide £y 31!90 2N 2

" Cimnamic ac:!.d, 3-butyn-1-7y1 (:13‘.:_1-2_0.é A,

2-Nitro=2-methyl-l, 3~propanc- C L,H9° hl\l
diol h ;

2-Nitro-2~othyl-1,3-propancdiol CsHyiO\N

oster

Di(1-hydroxycyclohaxyl) @ Ty jHas0,
acotyleno

2-Nitro-2-méthyl-l,3-pro- c-l'ln-lgp";n'
panodiol, benzaldchyde® acotal &

2-Nitro-2-ucthyl-1,3-propano Cl 2H1 50 51‘1
diol, p-acthoxybonzaldchyde
acctal

2-Nitro=-2-cthyl-1,3=pronano 013H170 5N 14=-6
diol, p-rothoxyhonzaldchyde
acotnl

Bonzoic acid, 2-nitro-2- CygHg0cN 6-3 E
cthyl=1,3-propencdiol dicster RESTRICTLD

-




RESTRICTED

Orlando . : tiolecular pr
Code No. . ... Compound Formula bipe mn mep.  Method
0-7118 " 2-Nitro=-2-methyl-1,3-propzne Clongo hN 849 . - 1 14560 I
diol, methyl isobutyl lfetone ¢ :
ketal

0-7119 Propionic acid, 2,5-dimethyl-~
3=~hexynediol-2,5~diester

0-7120 Butyl® -mwl-,e-phenyl H, 0
: :glycidate ] 14718"3

5. 14963

0-7121 Allyl @ -nethyl-s -phenyl 137, ;
glycidate ' 314 3

0-7122 Etrvl-«p-metrwl-ﬁ-p-toiyi °13“16°.3~ 103 1. 135291
glycidate :

3 145262

0-"7123 Undocylenic acid (hoads) . : Cy1Ha0, - 1oubk7

0-7124 : - Glga WL s CllH?O 2~ 1,4579

0-7125 " gl 011H2002 E L.4561
0-7126 " CH, 0, 12273 .. 1. gzz)f,

0-7127 " (tails) C11 20 2- ¢ - Leli525

0-7128 S=jicthyl=-6,6~dim:thylol- CIOHi602 b W1TA2=50
1,2,2-bicyclohoptenc=2 ' e .

0-7129 2,2—Dimothylol-3-mthyl-‘ Clb“ieoz. e .+ 107-110
4 ~.. 1,2,2-bicyclohoptano i

0~7130 2-Ni<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>