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A SURVEY OF COMPOUNDS FOR RADIATION PROTECTION

INTRODUCTION were selected with the idea of obtaining exam-
ples of as many different chemical types as

The purpose of the radiation screening pro- possible. Since more information has been
gram of the University of Chicago USAF Ra- accumulated on potentially radioprotective
diation Laboratory is to find chemical or agents of a rather large number of chemical
biologic agents which exhibit prophylactic or types, it is now possible to depend less on the
therapeutic effectiveness against radiation in- survey approach of selection and more on try-
jury. Testing the ability of such agents to ing to obtain compounds designed to provide
prolong survival or to reduce lethplity in x-irra- more specific rInta on the structure-activity
St..tt .nice ,e one 01 ise )t our efforts to find relation;:iips within each chemical type. There-

pracica: nui:hods to modcily rdi.ation hjur- for, tne logical outcome of this approach
in animals. Other phases of the program in- would be to increase ability in predicting
elude: (1) the investigation (f the physiologic whether it compound would exert radioprotec-
and biochemical mechanisms responsible for tive effects on the basis of its chemical struc-
the toxic and lu )tective effects of radioprotec- ture. The survey, or nondirective, type of
tive agents in mice and other species; (2) the selection cannot be completely abandoned,
evaluation of the efficacy of such agents however, because the radioprotective effect of
agninst chronic radiation exposure and against a compound often appears to represent a
exposure to other lypes of ionizing radiation; unique property of the particular compound
and (3) the ability of various environmental which is not exhibited by closely related deriva-
and pharmacologic factors to modify either the ives.
toxic or the protective properties of single
agents or of combinations of radioprotective EXPERIMENTAI, METHODS
agents.

Adult male mice (6 to 8 weeks old) from
Trhe present report summarizes the results the Carworth Farms ((F 1 ) were used in the

that were obtained with approximately 1,200 stuies. The average weight was from 20 to

compounds tested before I January 1961. It 25u gin. The mice were housed 10 mice tohe

has a twofold purpose: (1) to facilitate the
cage, in an air-conditioned room (75' to

comparison of chemically related groups for 80 F.), and were provided with Rockland
structure-activity relationships and (2) to indi- mouse pellets. and water ad libitum. Both
cate the types of structures which offer the control and treated animals were selected at
greatest. promise its a soutce of more effective random from a single shipment so that their
and less toxic radioprotective agents. As rela- age and physical condition would be compara-
tively few radioprotective agents were avail- ble. All the mice were kept under observation
able at the time these studies were initiated, for at least one week before they were used.
the compounds used in the testing program Those that appeared to be unhealthy or failed to

gain weight at a normal rate were removed for

{teivedl fir tpubl-icti-n Kvn p l,. .r III autopsAy.



To evaluate the radiotxfji ective activity of period to minimize the effect of variations in
the compounds, the mice were divided into the environmental stress in both the control
group of 10 and injected intraperitoneally. Ten and the treated groups.
to 15 minutes after the injection, they were
exposed to 800 r of whole-body x-radiation.
Each compound was tested for protective ef- RESULTS

fects at two dosage levels or more, one of which
was near the maximum tolerated dosage level Preliminary toxicity studies were made of
for the particular compound. Distilled water each compound before the tests were made for
was used as the vehicle whenever possible and radioprotective activity. These studies were
the concentration of the injection solutions was necessary to determine the amount of each
adjusted so that no animal received more than compound the mice could receive before the
2 percent of its body weight with each injec- chemical toxicity caused death. For the studies
tion. When it became necessary, the pH of the small groups of mice were injected intraperi-
injection solution was adjusted to approxi- toneally with increasing dosage levels of each
mately 7.0 with dilute HC1 or NaOH. Corn- compound, and the resulting mortality was
pounds which were insoluble in water, or in recorded for one week. The approximate LD,,
mixtures of water and propylene glycol, were (7-day) thus obtained was used as the basis
either dissolved in ,ottonseed oil or suspended for selecting the dosage levels to be used in the
in a 0.5 percent solution of carboxymethyl- radiation studies.
cellulose. Control animals were injected with
equivalent quantities of the vehicle used to Doses of the compounds larger than 1,000
prepare the injection solution and were irradi- mg./kg. are usually impractical in studies of
ated simultaneously with the treated groups. radiation protection because of the size of the
The loss of weight and the mortality of the radiati r n because of the sidvofthecontol rous ad te trate iradited sample dlose anod because of the disadvantages
contro wreups and the treated irradiated of injecting increased amounts of the vehicle.
groups were observed daily for 30 days after Therefore, compounds which did not produce
the x-ray exposure, or until all the mice in the mortality when given in doses of 1,000 mg./kg.
treated groups were dead. were not tested at higher dosage levels. The

approximate ,1).,, in milligrams per kilogram
T[he radiation exposures were given 1s mi1 for each of the compounds tested is included in

gle whole-body exposures of 250 kvp, 15 m.a the tables which comprise the remaining part
x-ray by meas of either a t. E. Maximar or ia of this report. It can be seen that the dosage
K,-lcket. x-ray therapy unit. The added filtra-

tion consistedl of 0.25 111. of copper and levels used for the studies in radiationi protec-
target-skin tion are frequently lower than might be antici-

1.0 m 7m. of aluminum, and the iar s pated on the basis of results of the toxicity
dterie(] beor 7 cThe rd atin arird ws studies. As the mice were confined in rather
determined before each radiation period by tight-fitting tubes during the radiation expo-
using Victoreen ionization thimbles (100 r)

and wats found to be between 40 and 43 r sure, and as the compounds produced a severe

per minute during the entire period of depression, the radiation exposure in the

these studies. The animals were irradiated in studiEcs caused early mortality. Therefore, it

individual plastic tubes (50 nil. centrifuge tubes was necessary to reduce the dosage level to

provided with numerous air holes). The tubes les-. than the apparent maximum that other-

were placed radially on a rotating turntable so vise might. be tolerated.
that each animal would receive an equal radia-
tion exposure. The mice were irradiated in The x-ray dosage level uniformly caused a
groups of 16, and control mice (vehicle only) mortality of nearly 100 percen,. within a period
were included with each group of 10 treated of 2 weeks under our experimental conditions.
mice. The environmental temperature was Radiation deaths usually began on the fifth or
maintained at 75'" F. during the irradiation sixth day after the x-ray exposure and the



median survival time (ST,) of untreated ani- TABLE I
mals was 9 ± 3 days. A compound is consid- Estimated dose-reduction factors based on
ered to exhibit radioprotective activity if it 30-day mortality data
increases the median survival time (ST.) by
5 days or more, or if it permits any of the Percent of treated animals Administered radiation dose
treated animals to survive for 30 days after surviving at 30 days after divided by the effective
the x-ray exposure. the 800 r x-ray exposure radiation dose (DRF)

10 to 20 1.3
Of the compounds included in this report

211 exhibited radioprotective activity by these 30 to 40 1.4
criteria. About 40 of the 211 radioprotective 50 to 60 1.5
compounds permitted half or more of the 70 to 80 1.6
irradiated mice to survive for 30 days after the
lethal x-ray exposure. Although most of the 30 to 100 1.7
protective compounds are related to previously
known radioprotective agents, several new
types of chemical configurations have been duce a comparable mortality at 30 days after
demonstrated to show radioprotective activity. Vahe iforaditoby -exposure. TiMorevera suficint umbe of omponds alu for acute whole-body x-ray exposure in
.,oreover, it sufficient number of compounds adult CF, male mice is 542 :- 18 r under ourhas been tested to permit preliminary strue- experimental conditions, and the estimated
ture-activity correlations to be made within a
number of the different types of chemical
structures. In the tables which comprise the remaining

part of the report the compounds are listed in
Since all these studies were carried out by order of increasing complexity within each of

using a single dose of x-radiation (800 r), the the chemical types. The name and code
results do not, provide a precise quantitation of designation of each compound is listed with
the rad(lioprotective effects of each compound the vehicle used. In the radiation studies the
tested. The protective effect, however, or dose- change in ST'. indicates the increase or de-
reduction factor (D)RF), resulting from the crease (in days) of the median survival time
preirradiation administration of a compound of the treated animals when compared to that
can be estimated on the basis of the x-ray of simultaneoUsly irradiated control (vehicle
dosage level which would be required to pro- only) groups.



ALCOHOLS

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Change inrdio tct aLD, 0 in Dose ST, in Mortality
radiation tests mg/kg. mg./kg. days Ot 30 days

2-Aminoethanol 50 -3 10/10
EK-1597 (PG) 50-100 25 +2 8/10

2-Methylaminoethanol 100 0 10/10
DO-50 (11,0) 125-250 50 -3 10/10

t-Butylaminoethanol 1,000 +4 10/10
RII-2 (11.,0) >1,000 500 -4 10/10

Isothionic acid 25 -1 10/10
1)O-14 (11.0) 50-100 10 -4 10/10

2-Dimethylamino-2-methyl-
I-propanol 25 -1 10/10

C:S-i (I1.) I 25-50 10 n, In

2,3-1 )ibnmio- I -p ropanol l00 + 1 10/10
I)(-12 (PG) 125-250 50 - 2 10/10

2-( 0llorm-2- nilt io- I -butanol 200 0 10/10
C8-257 (1'(1) 200-300 100 2 10/10

I -A ii no-2. pentaniol 100 -1 10/1/0
(-3 (,II..D) 100-200 1 10/10

2,2'-( Mithyl imin) diethanol 50i) 1 10/10
10-52 (11.( ) 5(1(i-1,i0l :1100 0 10/10

2- A ninoli-:1, hexi l ]

Cs-2 (11.)) 50-100 5

25 1-2 10/1(0

-- A i ii i i-2 - i cvt h Iyl- 3- he x j ino 25 2 10/10
(S 4 (ll.UI) : 25-50 10 t2 10/10

2 AIlliilu-2-illwthiiyl-:1-h('xinoI :1) |0 2 10/10cs-5 (11.,()) 300-50()0
-I- 00I - "- 1 10--/10l-

2-Allyo xyethainol 251) I !(310
111-47 (P(i3 1-0 0 10/1(

2-Chihro-2-llitr-t):-Itfnlnni 1s0 0 1(1/I1010 0 10)/10

('52t7,(PC 5-1102r) 0 10/11)

d1-N -( lyiti lau yl'y ) 11 nilln -oc tallec n t,
SN-5 (('MC) ;,21,00) ) 3 101/10

1,33(10C)Amo 200 - 31/10

(y')Tluil 'X1ili 111 inot l 250 51/I
250-500 1) Mi /' IA . _ _ _ - - -L



(ALCOHOLS)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Changein

used for toxicity and LDr in Dohen in Mortality
radiation tests mg./kg. mg./kg. days at 30 days

1-Cyclohexylamino-2-propanol 100 -2 10,10
DO-19 (H.O) 100-200 50 -5 10/10

4-Tert-butyl cyclohexanol
(Padaryl) 50 -2 10/10

DO-20 (PG) 5u-100 25 -4 10/10

3-Dimethylamino-1-phenyl-
1-propanol 200 -2 10/10

EL-80 (H.,O and PG) 200-300 100 -2 10/10

2-Amino-1-phenyl-1-propanol 100 -4 10/10
CS-6 (H10) 200-300 50 0 10/10

Mil" )h, 91 lai , ut ,. ,'Jl. o tz 9/lU
CS-7 (H.,O) 100-200 50 +1 10/10

2-Amino-2-methyl-1-phenyl-
1-propanol 26 0 10/10

(.S-8 (1120) 25-50 10 -2 10/10

N-fisopropy!-2-hydroxy-2-
(o-chloro-phenyl) ethyl-
ainine hydrochloride I 100 +2 10/10

FI-50 (1.o) 100-200 25 -1 10/10

2-p-Chlorophenyl-3-methyl-

hutane-2,3-diol 200 0 10/10EL-44 (P() 200-300 0 +1 10/10

2-B3romo-2-nitro-I-phenyl-
I -thanol 25 -- 9 10/10

CS- 1301 (l'G) 25-50 10 +1 10/10

a-dl-l'ropoxyphene carbinol 1 ___01

EL-84 (11G) 100-200 100 14 10/10

50 +4 T 10/10
3-n-Pentadecyl catechol 75 -3 10/10
IJCTI.-1803 (it .0 and HCI) 50-100 60 -1 10/10

N -L-4 10/10

4-Nitro-3-trifluoromethylpheno 25 +2 I 10/10
MIA-6 (PG) 25-50 10 +2 10/10

2-Chloro 4,6-dinitrophenol 25 -- 10/10
DO-60 (PG) 125-250 10 2 10/10

Oetyl phenol 25 10/10
RtI-6 (PG) 25-50 25 10/10

6



(ALCOHOLS)

Toxicity Radiation studies
Compound, USAF number, and vehicle - Change in

used for toxicity and Approx. Change in
radiation tests LD 0 in De ST in Mortality

mg./kg. m kg. days

3,4-Dihydroxy-phenethylamine
hydrobromide 750 -3 8/10

EL-47 (H20) 500-1,000 500 +3 10/10
300 +2 10/10

3-Hydroxytyramine 1,000 -3 7/10
CB-9 (H.,O) >1,000 500 0 10/10

200 +5 8/10
100 +3 7/10

5-Hydroxytryptamine 90 >+18 2/10
CB-32 (H 2 0) >300 75 >+19 4/10

50 +2 8/10
25 +3 7/10

T'otrachlorohydroquinone 10 -2 10/10
1)O-62 (PG) 25-50 5

Orthophenylphenol 50 -2 10/10
EK-2219 (11(, and H,0) 50-100 20 .-3 10/10

10 +1 10/10

p-p'-lipheiol 100 + 1 10/10
1)(-10 (1'C) 100-200 50 1 9/10

N,N'-Ethyhne diifin(o di
(0,-vi.stol) - - - I - -in1 1 1-t0/10-

l)-63 (i'.) 100-200 50 + 1 10/10

.2,2'- MethyI, oi.r- (,4-et hyl-- 2 { -___

i-tcrtiary ) -I~tflyl lel 50 -.2 10/10
CY-(; (1'(;) 50.100 25 -- 1 10/10

2,5-I )i-tert-rnyihydrtrtiuinrre 200 - 2 1010
1-21 (CMC) 200-300 100 -7 10/10

;allic icil 1,000 - ,1 10/10
EK-T-1,l2 (11,0) _-, 1,000i 400 -1 10/10

,-rtiiinolrrrd hydrochloride 1 200 4 10/10
K -531:1 ( I' ) 200-300 100 +2 10/10

7



THIOLS

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Change in
rii sLDO in Dose ST in Mortality

radiation tests mg./kg mg./kg, S days at 30 days

Ethanethiol 500 +4 8/10
EK-958 (PG and HO) >300 250 +1 10/10

2-Mercaptoethanol 200 +3 9/10
EK-4196 (PG and H20) 200-300 100 0 8/10

300 +5 6/10
Mercaptoethylamine hydrochloride 250 -7 5/10

EH-3 (HO) 425 225 >+21 3/10

200 > +21 4/10

Diethylaminoothanethiol hydro-
chloride 100 +2 10/10

E-4 (I1,M) 100-200 50 +1 10/11

2-(lDi-i.,vpya . .

ethlle thiol 5 -1 10/10
A-1;784 (PG) 5-10 1 -3 10/10

Mercapteneetic acid (sodium salt) 200 -6 10/10
EK-5199 (HP0) 200-300 100 +1 10/10

50 -3 10/10

Methyl inertalitoaretalte 100 +3 10/10
EK-7119 (il,)) 100-200 25 + 2  

10/10

AitniUmihi thioglycolat 100 0 10/10
MO-2 (11.0) 100-200 50 -4 10/10

I-Thioglycerol 200 .1 -18 4/10
1-.10 (I(1;) 200-'W00 50 -1 10/10

Diihioglyver-ol, 2,:3-dimervalito•

p25-olSO (BAI) 25 F.1 8/10M E -1 (l ( ) 2 5 - 5 o 0+ 1 0lO -t 1 10/10

Mer, a)pt)propinic acid 20 -2 10/I0
V-5 (ILO) 10-25 10 0 10/10

'ysteire methyl ester
A-1831 (11,0) -1,000 1,0m() __ 10/10

600 0 I 10/10

(Il-{li'ocysteitic (free l)amse) 500 -1 10/10
11-12 (11.0) 500-1,000 200 -1 10/10

100 -1 10/10

1,)00 500 - 10/10
l'enivilhimiine hyd iochloride (A-1705) 200 0 10/10
A-1705; EL-23 (11,01 1

200-300 200 -- 4 10/10

(EL-2:} I00 - 1 10,10



(THIOLS)

Toxicity Radiation studies
Compound, USAF number, and vehicle "'

used for toxicity and Approx. Dose Change inradiation tests LD~o in mg/kg STso in Mortality
mg.mg./k g . days at 30 days

300-500 300 -6 10/10
Mereaptosuccinic acid (M-2) 100 -2 10/10
EK-P-6297; M-2 (H2 0)

200-300 200 -1 10/10
(EK-6297) 100 -2 10/10

Diisupropyl thiomalate 100 -3 10/10
ND-62 (PG) 100-200 50 0 10/10

Dimethyl thiomalate 50 -2 10/10
ND-61 (PG) 50-100 25 -1 10/10

Dilauryl thiomalate 100 0 9/10
ND-83 (PG) 100-200 50 +1 10/10

1-Thiosorbitol 1,000 +4 9/10
P-I (HO) >2,000 500 +1 10/10

l)ithiodiglycol 200 -2 10/10
TH-9 (PG) 100-200 100 0 10/10

(Il-Dihydro-a-6l-thioctic acid 150 + 1 10/10

XR-12 (H,O and NaOH) 100-200 50 -1 10/10
50 -. 2 10/10
25 0 10/10

I-Ilexanethiol 200 + 1 10/10
EK-4628 (PG and HO) 200-300 100 -3 10/10

1-l1eptanethiol 200 +1 10/10
EK-2122 (PG and H.,O) 200-300 100 0 10/10

I:o-,ctylthioglycolate 1,000 -3 10/10
MO-5 (11._.0) >I,000 500 + 1 10/10

F1,rfuryl flWrraptan 100 -2 10/10
11-58 (1(;) 100-200 50 0 8/10

1,f6-1hxanp dithiol 100 -3 10/10
UCTL-72 (PG and .O) 100 50 2-i- 10/10

Keryl mercaptan 2,000 0 10/10
B-3 (Cottonseed oil) >2,000 1,000 -1 10/10

Thiogel-thiolated gelatine 1,000 +3 10/10
S-4 (11.,0) > 1,000 500 -- 1 10/10

a-Toluenethiol 100 +4 9/10
1:K-!URN (PG and 1120) 100-200 50 +3 10/10

10



(THIOLS)

Toxicity Radiation studies
Compound, USAF number, and vehicle - - angeinused for toxicity and Approx. Change in

radiation tests LD50 in Dose ST5 O in Mortality
mg./kg. mg./kg. days at 30 days

p-Xylyl-2-thioglycolic acid 200 -5 10/10
B-2 (PG and H20) 300-400 so +2 10/10

300 +5 8/10
a-Mercaptoacetanilide 250 + 10/10
EK-6583 (CMC) 200-300 200 +3 9/10

150 >20 10/10
100 +2 10/10

N-(o-Tolyl) mercaptoacetamide go +4 10/10
UCTL-1768 (11.0) 100-200 30 +4 10/10

a-Mercapto-N-2-naphthyl-
acetamide 400 -3 10/10

EK-5828 (CMC) >300 200 +1 10/10
100 0 10/10

3,5-Diiodo-4-pyridine thio-
glycolic acid 150 +3 10/10

XR-24 (H2 0 and NaOH) >100 100 +1 10/10

Benzenethiol 25 -2 10/10
XR-19 (H.,O and NaOH) 25-50 20 -3 10/10

5 -3 10/10

p-Toluenethiol 200 0 10/10
EK..510 (CMC) 200-400 100 +3 10/10

o-Toufnethiol 100 - 10/10
EK-276 (IIG and H.,O) 100-200 50 *-4 10/10

m-Toluenethiol 75 -4 10/10
I.EK-2(;80 (1'1 and l1.,O) 50-100 50 +1 10/10

2.-Aminobenzenothiol hydroehloride 100 +3 10/10
XRt-17 (I.,O) 100-150 50 +3 10/10

25 -- 1 10/10

o-Aminbenzenethiol 20 -1 2 10/10
EK-4376 (CMC) 25-50 10 -1 10/10

Monot hiohydroquinone -100 +1 [ 7/10

B-57 (PG) 100-200 50 0 10/10

'Illiosalieyli -aid

(0-Mrcaptobenzoic acid) 100 .4 10/10
EK-Tr-2805 ill.,() and Na(Ol) 100 0 10/10
XR-35 (IllO [Ind NaO(H); KF-2 (P(;) 50-200 W 1 10/10

50) 1-5 IMtl

Methyl-o-tnercaptobenzoate 50) - -I 10 / 1

MA-15 (tG 10 00 25 I 0/10

II



(THIOLS)

Toxicity Radiation studies
Compound, USAF number, and vehicle A

used for toxicity and Approx. Dose Change inradiation tests LI)5 o in Doe STo in Mortality
mg./kg. mg./kg. days at 30 days

p-Mercaptobenzene sulfonamide 200 -2 10/10
LO-1 (PG) 200 100 +2 8/10

50 -4-1 10/10

2-Arnino-4-iodo benzenethiol 150 -3 10/10
XR-18 (H 20 and NaOH) >150 100 +1 10/10

50 -1 10/10

Pentachlorothiophenol 100 +6 10/10
B-51 (PG) 100-200 50 +3 10/10

3,5-Dibromo-4-pyridinethiol 150 +3 10/10
XR-25 (H 2 0 and NaOH) 100 100 +1 10/10

3,5-Diiodo-4-pyridinethiol 100 -2 10/10
XR-23 (PG) 100 50 -+2 10/10

200 0 10/10
2-Ntphthylnetlifol 100 -3 10/10
CY-4 (PG); M-1 200-300 50 0 10/10

50 -1 10/10

i)ithiol 50 -4 10/10
B-59 (PG) 50-100 20 ].4 6/10

Zinc salt of 3-amino-4-mercapto-
benzotrifluoride 100 ±-1 10/10

MA-7 (l'G) 100-200 50 - 2 10/10

12



ETHERS and THIOETHERS

Toxicity Radiation studies
Compound, USAF number, and vehicle T R

used for toxicity and Approx. Dos Change in
radiation tests LD.o in Dose STao in Mortality

mg./kg. mg./kg, days at 30 days

3-Methyl-3- (mercaptomethyl)
oxetane (polymer of) 200 -2 10/10

PD-13 (PG) 200-300 100 -4 10/10

Allyl phenyl ether 100 -6 10/10
DO-23 (PG) 100-50 50 -4 10/10

4-Phenoxy-N-hutylamine hydro-
chloride 100 0 10/10

EL-12 (H 2 0) 100-200 so 0 10/10

Hydroquinone dimethyl ether 150 +2 10/10
UCTL-1791 (PG and H20) 100-200 100 +1 10/10

Ii,- (p-brotnophenyl) ether 100 -1 10/10
1)O-61 (PG) 125-250 50 +2 10/10

4-Arnino-2'-ethoxy diphenylamine-
2-sulfonic acid 500 -1 10/10

ND-64 (1120) >1,000 200 -5 10/10

2,2'-Thiodicthanol 1,000 +4 10/10

EK-T-1224: 1-6 (PG and 11,0) >1,500 750 0 10/10
500 2 10/10

1,2-.lli s (2-bromcthyIthio)cthane 75 - 10/10
IJCTI-904 (11,0) 100 50 -- 2 10/10

Thiodiglycolic acid :100 -5 10/10
E-2 (1120) :300-500 200 -4 10/10

Ethylnercapto act i. ucid 100 -1 10/10
EK-2070 (PG and B.,o) 100-200 50 + 1 10/10

S-2-Aminuethyl-homoeyteine
mononydrochloride 1,000 -1 10/10

B-4 (1,LO) 1,000-1,500 500 -1 10/10

.8-Pthyl ryiteine
All-3 (1,P) .300 100 +1 10/10

2,000 -3 8/10
2-Ainino-ethyl-cysteine mono- >2,000 1,500 >19 3/10

hydrochloride (B-5) 1,000 4 10/10
XR-43; B-5 (1120)

100400 350 2 10/10

(XR-43) 300 -3 10/10
(X_ -?) 100 -- 1 10/10
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(ETHERS and THIOETHERS)

Compound, USAF number, and vehicl. oiiyRdito tde

used for toxicity and Approx. Doe Change in

radiation tests LD,, in Doe ST, 0 in Mortality
mg.I kg. mg./kg. days at 30 days

S-2-Aminoethyl-cysteine
dihydrochloride 20+ 01

B-9 (H2 0) 200-400 200 -7 10/10

S-Benzyl cyateine
AB-1 (H 2 0) .2150 100 0 10/10

dl-a-5-Thioctic acid 150 0 10/10

XR-13 (H.,O) >160 500 -2 10/10S 50 -2 10/10
100 -2 10/10

dI1-a-6-Thioctic acid 150 (iv.) 0 10/10
XR-11 (H.,O) >100 100 -14 10/10

25 -4 10/10

dI1-8-Mcefthy-a-G-thioctic acid 150 (iv.) +3 1(0/10
X 14(.O>10100 0 10/10
XR14(HO >oo50 -1 10/10

25 -2 10/10

2-Arnino-4,4'-dIichloirodiphcnyl
4UfiIC250 0 10/10

A 11-21 (PG aLnd HWO) >200 200 4 5 10/10
100 ±1 10/10

2,2'-1 )ininiirio-Ii,r5'-dhithloi-ophcflyI
4111fi dI& hydi rvwhloridIp hydirntia

All-84 (11.,)) 2 00-0 01 j 6 10/10
2000400 20010/10

N,N-Iliethyl, 2(o-acetamida-
I)hellylth iu) ethylaii ivc Iliethiodide I

A-12634 (11(') 25-50 50 + 1 10/10

I ,'2i-.k (diliethyinniiitw) 2-(phe.nyl-
thi,) -2-butiic'

A-:li939 il'(;) 100-200 100 +1 10/10

.- IDinmethy --I- ( pheiiylthio)-
allylumilrw

A-41720 (1(G) 1 100-2010 100 0 10/10

N.N-Pirnothyl-- ( p-tolylthioi)-

A-4719 (1I'G) 200 1 100 0II1/10

thi,) -llylaiiiirw I
A-4718 (11() 200 1I0 +2 10/10

;I- ( Hcnzylthio) ethyhitinie

A-2:W(141, 100-200 100 0 10/10



(ETHERS and THIOETHERS)

Compound, USAF number, and vehicle Toxicity -Radiation studies

used for toxicity and Approx. IChange in Motly

radiation tests LD50 in Dose ST, in Motly

Img./kg. mg./kg. days at 30 days

2-Amino-2'-chlorodiphenyl
sulfide 300 +i5 10/10

AB-16 (PG and H 2 0) >200 150 +410/10
100 +.2 10/10

N,N-Dimcthyl, p(l3-chloro-
phenylthio)-n-propylamine
hydrochloride

A-12637 (HO) 200-300 200 ±1 10/10

N,N-Diethyl, p(o-chlorophenyl.
thlo) ethylnmine 100 + 1 10/10

A-12633 (H 20) 100-200 25 -1 1 10/10

ethylarnine
A-12632 (P(,) 50-100 50 0 10/10

ethylamine hydrochloride
A-12630 (1420) 200 100 -2 10/10

N,N- Diethyl, p(p-chlorophenyl-
thio) ethylamine hydrochloride

A-12621 (1-1.O) 100 150 -1 10/10

N,N lWmethyl, p(o-anisylthio)-
n-propylarnine hydrochloride I 100 I 42 10/10

A-12618 (I11.O) 100-200 I 25 -1 10/10

ethylumnint. hydrochloride
A-126U (O) 100-200 iooj 12 10/
IN/,N W )it hyl, fi( p-naptn ico-

p~heiiyl thi o) etltylani I ie mothiod ide
A-12627 0lI.,0) 10-25 10 1 10W/1W

N,N NmerktthyI, o( II-111ixylthio) -I

n -prujiylainn hydlrocehloride 9 2101
A~2:i8I~o __ - { - 20 -1 10/t 1

N.%1N lithyl, i( p-tni, ylthio) -

U0thylantirii hyd rwhl II!'ride 1001 101.10
A16 Hol,() 100-1200 50U 3 10110

NN-iinethyl, I~ tu-tolylthio)-

A62 1G 100-200 10 -0/10

n-propylthioj ethylaititc- I"1
A-31! 11,0)~ -- 100 0o 10/10



(ETHERS and THIOETRERS)

Compound, USAF number, and vehicle Toxciyadatintuie

used for toxicity and Approx. Dose Change in Motly
radiation tests LD5 0 in Sl%,, in Mrtiy

mg./kg. mg./cg. days at 30 days

2-(N,N-Dimethylaminopropyl) -

4,4f-dichlorodiphenyl sulfide
hydrochloride 150 -5 10/10

AB-373 (H 2 0) 100-150 1)0 -3 10/10
50 -i 10/10

2-(N,N-Dimethylpropylamino) -

4',5-dichlorodiphenyl sulfide
hydrochloride 756- 10/10

AB-74 (H 2 0) 50-100 50 0 10/10

4,4'-Thiobis-(f3-tcrt-butyI-

m-cesl)50 -7 10/ 10
8-1 (CC)60-0025 -2 10/ 10

2,2'-Thiobis (4,6-dichlorophanol) 100 -5 10/10
B-22 (CMC) 100-200 50 -010/10

20 0 10/10

Diphenyl (lisuffide 10 2 0/10
F-1 (1-G) 100-200 50-1 10/10

2- AcetLM ido- 4'-chlorod iphenyl

H~fiic300 +.f3 10/10
All-19 (PG and 11.0) '-400 200 -1 4 10110

2- (i- Dimethylaniinoprupolioiiiido f) -

d I fr-dicbloodijihpnyl sulfide 200 ~ -- 1iI0/10U
All-68 (11(; atnd 112o) 100-200 -100 9 10/1

5i 0 10/101

(fix) -2-iterylaniiilo-4-chloru-
pjihelyl 4ulfidje 260 0 1010(

All-95 (11.0) :-40200 2 1/10

2- Aniino-:i,4'-d ichlirod iplty I

sulfide hydrochloridv 300 -4 10/10

dliilfidui uihydroidluide 100 -210/10
X~-1 (If)60-100 75 10/10(

flis-(-nmnphnl ____t 7,r -i ] 0/10

AII-:15 (P(; and 112()) 50-100 50 j8/ to
- - 25 10/ 10

Bis- ( 2-riitro-4 -trifliuoromethyl
phe nylp dix ui f~ ic , ( 0

(PG 1 0 I1/ 1



ALDEHYDES and OXIMES

Toxicity Radiation studies
Compountd, USAF number, and vehicle T

used for toxicity and Approx. Change in Mortality
radiation tests LD, in mDg.e ST.O in at 30 day

rng./kg. days

Acetaldehyde oxime 100 +2 10/10
AM-5 (PG) 100-200 50 0 10/10

Trimethoxy ethoxy propane 500 +2 10/10
KF-24 (H 2 0) >1,000 300 -1 10/10

Tetra ethoxy propane 200 -1 10/10
KF-26 (PG) 200-300 100 -2 10/10

n-Butyraldehyde oxime 200 +1 10/10
AM-6 (PG) 200-300 100 -1 10/10

bNobutyraldehyde oxime 100 0 10/10
AM-8 (PG) 100-200 50 -2 10/10

2-Methyl pentaldehyde 1,000 -2 10/10
FO-3 (H20) >1,000 500 -1 10/10

p-llydroxybenzaldehydP 500 -3 10/10
M-6 (JLO) 500-1,000 200 -1 10/10

o-Chlorobenzaldehyde 10 +2 10/10
M-7 (PG) 10-25 5 43 10/10
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KETONES and PHENONES

Toxicity Radiation studies

Compound, USAF number, and vehicle T- Cange M

used for toxicity and Approx. Changein

radiation tests LDSO in Dose ST o in Mortality

mg.mg./k g . days at 80 days

Acetol 500 + 1 10/10
DO-45 (PG) 500-1,000 S00 +1 10/10

Methyl ethyl ketoxime 100 -3 10/10
AM-3 (H 2 0) 200 50 +4 10/10

Acetone diethyl acetal 100 +1 10/10
DO-44 (PG) 125-250 00 0 10/10

Methyl isobutyl ketoxime 200 +1 10/10
AM-4 (PG) 200-300 100 0 10/10

Metlyl isoainyl ketoxime 100 -1 10/10
AM-7 (PG) 100-200 50 0 10/10

Dimethylglyoxime sodium salt 200 -1 10/10
B-119 (H20) 200-300 100 -3 10/10

4-Ethyl-3,5-heptanedione dioxime 200 0 10/10
CS-503 (PG) 200-300 100 +1 10/10

Oleoyl acetone 200 j-2 10/10
DO-9 (PG) 200-300 100 +4 9/10

l-(Dibenzylamino)-2,3-butane-
dione-2-oxime 300 -2 10/10

IN-7 (110) 300-400 100 0 10/10

llexachloro-2,5-cycluhexadien-
1-one 10 ±1 10/10

DO-O5 (PG) 50-100 1 10/10
S 5 1 10/10

Aeetophenone 200 -- 5 10/10
EK-4930 (PG) 200-300 50 -1 10/10

25 +-3 9/10

o- Ilydroxyacetophenone too +
KPF-2) (1'(G) 1 00-200 850 +2 10/10

- --- -t

p-IHydroxyacetophcnlone i
KF-15 (11() -!00-300 200 1(1 10

100 2 10J/10

4-Chloroacetopheino 00 I 
; i

I)M-i V) 1 (1 00!0 [1 IA

In- N itroacetuphenone ooMA-I P(;i -3t}0 ./



(KETONEB and PEENONES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Change in

used for toxicity and LDDose Mortality
radiation tests mg./kg. mg,/kg. days at 30 days

a-Chloro-m-nitro-aceto-
phenone 10 +1 10/10

MA-8 (PG) 50-100 5 -3 10/10

m-Aminoacetophenone 00 +2 10/10

EK-P-3598 (H 2 0) >1,000 400 +3 9/10
200 0 10/10

300 0 9/10

p-Aminoacetophenone 200 +2 7/10

EK-631 (H,0) 300-400 100 +4 8/10

50 -2 10/10

a-Chloro-o-cyeno acetophenone 10 -4 10/10
UCTL-668 (H20) 10-20 5 -2 10/10

1 -1 10/10

2,6-Dimethoxy-acetophenone 200 -2 10110
K-2801 (PG) 200-400 100 +1 9/10

Propiophenone 150 +2 10/10
HK-1235 (PG and 1120) 100-200 100 0 10/10

50 +2 10/10

I'araminopropiophenone (PAPP) 90 -1 9/10
UCTL-1856 (P(; and 11,0) 80-90 60 +9 6/10

30 + 14 6/10

p-Chloropropiophenonc 200 + ±.2 10/10
EK 52961 (P(; and 11.0) 200-.300 50 0 10/10

p I lyd (JxY pr~lii ohen 200 .4 1 10/1
EK-33(12 (11.() and 1'(;) 20(-(00 100 3 10/1)

2,4,5-Trihydroxybuatyroihtnm, 100 4-2 I1/10

EK- (1'(;) 200 50 0 10/10

p-AcetyInaino-N-dinme hylanino-
p ro(io( ihvnone hyd • chhIrik,,

l.-I 17 (llo) .20) 100 -- I 10/10

I'hiiwyl cyclohexyl kettoe 200 - 1 10/1(1

KF-:i (1;1) 200-300

I00 + GO-2 0)-/ )

EK-346 (CMIC) .600 -10o t 2 10/1o

2001 -2 1i)/(

rI h)! 4 '0/10I)1((l( 0-0 (J !1)/OD O( L 3 ( 1 ( ; 1! ( -J l 5 Di 0 . ..
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(KETONES and PHENONES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Aprx hne

Usd fo tesictsn LD., in Doe ST 5 0 in Mortality
raitintetng./kg. m~g./kg. days at 30 days

p-Aminobenzophenone 100 +1 8/10
A-233 (PG) 300 50 +2 8/10

25 +±1 10/10

4-Methyl benzophenone 250 -2 10/10
DO 54 (PG) 250-500 100 0 10/10

2,4-Dihydroxybcenzophenone 300 +2 10/10
ND-54 (NaHCO 1 and H.,O) 1,000 200 0 10/10
DO-28 (PG) 100-200 100 -1 10/10

50 0 10/10

2-Ilyfroxy-4-niethoxy berizo-
phenone 300 0 ioiio

CY~ %')300-400 100 -1 10/10

4-4'- llichlorubcntzop~henone 200 +() 8110
131-4 (1PG) 200-300 100 0 10/10

2,T - 1itnzophenU~o diicarhoxylic

acild 500 10/10
Nl-SI; (NaIICO. 1 and( 11.,) >1.'000 200 -4 10/10

2,2'-1 liyd lox y-4 -0-octoixy-
benkk~ Jphell(oi( 50 0 10/10

(W-18 (1') 200 25 +4 10/10

2. 11 ydro xy-6,-phetiy I -prop ioplien one 200 -12 10/10
1)-2(:1 00 100 -2 10/10

D ihenl/.ylel hIyh'tw1 25 -8 "U/l)
NII-57 (1-() 25-50 1t) 0 i0/10

/f-lIlienzy 11110 hyllafidl ) r(Jpio-I
lphenulle Iiydruchloide 100 -- 1 1o/to

I~l-H (110 ~100-200 50 I + 1 10/10

I 4 -No Ihtho(ju "(inon 5 -410/10
("Y-lO 0 C 10-26 1 .4-2 10/10

2,:-Liiiehy- ,-tnphthoquitione 100 - 1 10/104
SN-29 (11G) 1010-200 50 - ~ 10/10

4,4*-Ills ( dimvethiy In m ino) -
thioN.t1o uielune 1,000 -1 10110

YK-6641 (('1IC) 1,l000 500 -4 10/10

N,N,N',N'-Titriethyl'1,4-dIi-
ainolwiizophtiiune 500 ±1 10/10

NI)-3l (PG) Io 200 0 10/10
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(KETONES and PHENONES)

Toxicity Radiation studies

Compound, USAF number, and vehicle Toxicity R studies

used for toxicity and Approx. Change in

radiation tests LD, 0 in Dose ST" in Mortality

mg./kg. mg./kg. days at 3) days

2,5-Bis(phenyl thio)-p-benzo-
quinone 100 -3 10/10

PD-18 (Sesame oil) 100-200 50 0 10/10

4',5,7-Trihydroxy flavonone
(Naringin) 1,000 +1 10/10

CF-4 (H.,O) >1,000 500 -1 10/10

3,3',4',5,7-Pentahydroxy flavonone 1,000 -8 10/10
Quercetin 1,000 -1 10/10

A-8672 (H.,O); CF-i (H 2 0) >1,000 500 -31 10/10

500 -5 10/10

Quereitrin 100 0 10/10
CF-2 (H.O) 200 50 -2 11)/10

Quercetin rhamnoglucoside (Rutin) 200 --. 2 10/10
CF-5 (PG) 200-400 100 +2 8/10

50 +1 10/10

2-1,hthyl-h,6,7,8tetrahydro-
awthraquinone 200 -4 10/10

SO-2 (1P) 200 100 +1 10/10

2- Ethyla Intlha(ili hn 200 -l 10/10
SO. 1 (P1G) 200-11lO - 2 10/10

1 ,H- I )ihyd roxyunthraiu iim. 500 .--i 10/10
N1)-59 1 PG) S00-1,000 200 -- 3 10/10

1-A ni l(-2-.a Ilfo-4 ( 4'-arnino-

3'-.ulfoaiwlino) anthra-
quinonv 300 -- /

N)-(;( (11'G) 300-600 200 - 10/10

4-Methyl-I -tetralonw-
3-carboxylic tid 200 -2 10/10

ND-55 (NaICO:, ad 11.,0) 200-300 100 -6 10/1)
_____ ____,___ ___ - -I-

Quinoxaline 1,4-di-N-oxidt, 400 -2 10/10
11-1 (mm) 0 2U0 [ 1l 10/10
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ACIDS and THIOACIDS

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Changein

used for toxicity and Approx.n Dose Chng in Mortality
radiation tests LDm in Doe ST" in atltys

mg./kg. days at 30 daya

Iodoacetic acid sodium salt 20 -4 10/10
EK-6279 (H..O) 75 10 -1 10/10

Thiolacetic acid 100 -4 10/10
EK-P-737 (PG and H0) 75 50 I +3 10/10

Acetylmercaptoacetic acid 50 +1 10/10
EK-P-5430 (H20) 150 25 +2 10/10

Propionohydroxamic acid 300 -3 10/10
CS-502 (1I,0) 500 200 -2 10/10

Malonic acid 100 -2 10/10
EK-695 (H110) 300 50 -. 2 10/10

Sodi'um pyruvatc 1,000 -1 10/10
NB-7 (11,0) >2,000 400 -1 10/10

2-Methyhdanine 1,000 -1 10/10
1)0-50 (11,o) >1,000 500 -2 10/10

S-Methyl-L-vymteine 500 0 10/10
CII-24 (1G) 500)-1,000 200 -4 10/10

4()-1(ovaline 1,000 -2 10/10DO-614 (11,,0 plum heat) -1,00050m 1101
500 t 10/10

(11-2-Methyl leucine 750 + 1 10/10
DO-57 (11,0) 750-1,000 500 (1 10!10

Glycocymine 1,000 - 2 10/10
C11-3 (IL.() plu heat) .,000 500 +1 10/10

lninodiacetic acid 260 0 10/10
1)O-55 (11'(" phvs heat) 250-500 100 -- 2 10/10

Sodium iminodiacetatc monohydrate 300 -5 10/10
1)(.24 (KO) 300-500 100 -2 10/10

(2-flydroxyethyl i1ino)-diactic

acid 100 .- 10/10
1)0-37 (PG) 100-200 50 -3 10/10

C(ysteine- S-a- propionic acid
AB-2 I.11.)) -,250 101 0 10/10

Fumaric acid 1+0
EK-P-5693 (HO) 1 100-2n0 500 1 111/0
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(ACIDS and THIOACIDS)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Changein

used for toxicity and Doe in Mortality
radiation tests mg./kg, mg./kg. days at 30 days

Methionine sulfoxide 1,000 +1 10/10
NB-4 (HO) >1,500 400 +3 10/10

dl-Methionine 1,000 +1 10/10
NB-5 (H,,O) >2,000 400 -3 10/10

dl-Ethionine 1,000 -1 10/10
NB-6 (H,2 0) >1,000 400 0 10/10

N-(Chloroacetyl) methionine 425 +1 10/10
PD-19 (dilute NaOH) >300 250 +1 10/10

4,4,4-Trinitrobutyric acid 100 -1 10/10
SE-3 (Hj)) 100-200 50 -3 10/10

Sebacic acid 300 -6 10/10
1IC-1 (11.,0 and P) 500-1,000 100 +2 10/1)

Pantoyl taurine 800 0 W 0/111
IICTL-4 (1I,1O) --800 400 .1.3 1 Waj

N-Lutroyl aini o caproi(c acid 200 - 11 10/10
ND-74 (1') .200 100 - 10/1

Hlhzele boro(lli( 1cid 300 0 10/1I(
110-2 (11 0) 00 1,0)0 100 1 2 10/10

0-14,d,hizoi acid (salt) 200 0 10/10
EK-572 ( a:d 11,.0) 200-80(0 100 1 2 10/10

p4,hilori-mtrcm'it: tW1z(i( a(h 25 11 10/11
1)-3 (I'; aml 1L.0) 25-60 10 0 10/10

2-Chhuro-4 -ami nbenzaic acid 500 -3 10/10
Ni1-I ("(; anl 112)) 500-751 200 12 10,11

zy! lii! 200 0 100/10
X R .3(; ( I 1 .. (1) ) 200-400 100 ,1 10/1(1

(l-2- (3,4-I)ihy(iroxypheny1l)-
glycint, 100 0 9/1(0
)0 '3-1 (11G) L 100 -100 50) 1 10/10

dl-o- (3,4,-Dihydrophenyl)
11haniOe 1,(00 [2 10/11

El. 0 (14;) 5 500 10/IM
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(ACIDS and THIOACIDS)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Change in

used for toxicity and L 5 in Dose Tin Mortality

raitintet;mg./kg. mg./kg. day at 30 days

C-Nitroanthranilic acid 200 -- 2 10/10
AR-382 (1120 plus heat) >400 100 -1 10/10

.I,G-Dichlorosalicylic acid 25 +0 10/10

DO6+(O 55 1 0/10

N- (5-Chloro-2-methoxyphenyl-
azo) sarcosiine 20- 01

PD-3 (Hilo) 200-300 200 -4 10/10

Pyromellitic acid 100 0 10/10
XR-20 (ILO) 300-400 150 +1 10/10

3-Phenylsalicylic ateidl 100 -2 10/10
1)0-59 (PG) 125-250 50 - 10/10

4,4'-Iliphenyl dwicrboxylic
acidI 500 -2 10/10

130.01 (11:10 and'l NllC0:t) 500-1,000 300 +2 10/10
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ESTERS and THIOESTERS

Toxicity Radiation studies
Compound, USAF number, and vehicle A Changein

used for toxicity and Apprx. Change in
radiation tests LD8 o in Dose ST5 0 in Mortality

mg./kg, mg./kg. days at 30 days

Dimethyl carbonate 1,000 +2 10/10

FO-2 (H20) >1,500 500 -1 10/10

Triethyl orthoformate 1,000 -1 10/10
KF-23 (H2 0) >1,000 500 0 10/10

Glycine ethyl ester hydrochloride 1,000 +2 10/10
DO-10 (H 2 0) 750-1,000 500 -1 10/10

Ethyl propionate 1,000 0 10/10
EK-125 (PG and H20) >1,500 750 + 1 10/10

Methyl-3-chloropropionate 300 + 6 10/7,a
DO-7 (PG) 500-760 100 -. 4 10i10

Trim (propionoxymethyl)
nitronmethane 200 0 10/10

CS-1744 (PG) 300 100 +2 10/10

lopropyl palmitate 100 0 10/10
KE-5 (P() 100-200 60 +3 10/10

Ethylene glycol monostearate 200 -3 10/10
KE-11 (PG) 200-300 100 +1 10/10

Glycerol monomtearate 200 -- 1 10/10
KE-7 (PG) 200-300 100 -2 10/10

Diethylene glycol monostearate 200 +2 10/10
KE-8 (P(;) 200-300 100 ±3 10/10

Dimethylaminoethyl methacrylate 25 +3 10/10
RII-3 (H20) 25-60 10 0 10/10

Ethyl allyl acetoacetate 1,000 +1 10/10
FO-6 (1120) >1,000 6O0 -3 10/10

Diethyl acetanidornslonate 1,000 + 1 10/10
1)0-8 (1120) > 1,000 600 0 9/10

Diethyl (mono' propargyl malonate 100 -1 10/10
KF-9 (PG) 100-200 60 +1 10/10

Propylene glycol monostearate 200 0 10/10
KE-13 (P0) 200-300 100 4-1 10/10

Di-2-ethylhexyl isosebacatc 200 +2 10/10
KE-2 (PG) 200-300 100 +3 10/10
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(ESTERS and THIOESTERS)

Toxicity ____ Radiation studiesCompound, USAF number, and vehuicle Txct
used for toxicity and Approx. Doe C g In otltradiation tests LD50 in Dosekg Chang in R 0dy

__________ days a 0dy

lsooetyl palmitate 200 +1 10/ 10KE-1 (PG) 200-300 100 ±1 10/10

Polyethylene glycol
kklkioitearate #200 200 0 10/10KE~-12 (PG) 200-300 100 .- 1 10I

Polyethylene glycol
nionostearate #1000 200 -2 10/10KE-9 (PG) 200-300 100 +3 10/10

Polyethylene glycolI
fionolitearate #000 ,,,

!(i~1 ~~)20-.00100 ._ 10/10

'Pris (2,3-dibroniopropyl)

phi"'hn '300 -4 10/101)1(P(;) :100-601) 200 0 10/10

I)iethyl (lithilil oxalate50_1/0
I.K-22rd (11() 60-100 250 10/10

2-X1~thyl hexyl .nulirylnte 200 110/101)0-11 f P0) 200-3100 10( - 1 0/101

metho xyet by I p t ha hite 
oo300 110/10

KE-:1 0 0) W/ 10
T l i *6 t (1 1 L tt" t 11 1 10 0NL I ( 0 , 1010 0 0

NIA-11I (11'U) . ) 25 1/0
10 +1-1 10/10

:1-10 n blutylaiii, oipropjyl-
p -ii in lOtI libeinzonte

200( L W 1(0(A-XO(11,01 200-300 I 110 0 10/Jil0

D-~ 1ie llill( 0 2110 -p()l ill()-(

1 00 1 /21 /l
AI-70 )11'0) 20-)) 201 lO'I

5),0 10/10)

28S



(ESTERS and THIOESTERS)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Changein

used for toxicity and Dose ST" Mortality
radiation tests g./kg mg./kg days at 0 days

N-Lauroyl caprolactam 100 -1 9/10
ND-73 (PG) 100-200 so -1 10/10

Diphenyl phosphate dihydrate 200 -2 10/10
DO-13 (H 2 0) 500-750 100 -1 10/10

Tris(2-chloro-2-nitro-l-butyl)
phosphate 100 -2 9/10

CS-26 (PG) 100-200 50 +1 10/10

2-Nitro-2-methyl trimethylene
sulfite 300 +1 10/10

CS-391# (PG) 0300500 100-2/1

it,,.propsnolamine borate 1,000 -3 10/10
BO-3 (H2O) >1,000 500 +1 10/10

Trihexylene glycol biborate 500 -4 10/10
BO-1 (PG) 750-1,000 300 0 10/10
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AMIDES and THIOAMIDES

Toxicity Radiation studies
Compound, USAF number, and vehicle T

used for toxicity and Approx. D Chang in
radiation tests LD5 0 in Dso in Mortality

mg./kg. mg./kg, days at 30 days

Chloroacetamide 100 +1 10/10
D0-29 (H 2 0) 100-200 50 -3 10/10

Todoacetamide 50 -5 10/10
D-1 (PG and H 2 0) 50-100 25 -- 2 10/10

10 0 10/10

2-Chloro-N-methyl aeetamide 100 -6 10/10
DO-35 (PG) 100-200 50 -3 10/10

Cyanoacetamide 200 -2 10/10
KF-14 (PG) 200300 10o -1 10/10

Cyanoacethydrazide 100 + 1 10/10
KF-18 (H 2 0) 100-200 50 +1 10/10

Crude thioglycolamide (so].
of thioglycolamide and
ammonium thiocyanate) 300 +2 10/10

HA-3 (PG) 300-400 100 +2 10/10

Methaerylamide 200 +1 10/10
Rt1- (1120) 200-300 100 -1 10/10

Dibroniopropamide isothionate 50 -7 10/10
Xt-l6; (O) 50-100 25 -1 10/10

Dithiodiglycolanide 100 10/10
IIA-4 (PC,) 100-200 50 -+ 1 10/10

Thiodipropionan ide 1,000 -5 10/10
IIA-8 ('G) > 1,000 500 -2 10/10

Trithiodipropionamide 100 -- 1 10/10
IIA-1 (PC) 100-200 50 -1 10/10

-- I ly(h'oxy-j-cyano valermide0021
5,00 -2 10/10A-5(1,82 (1120) :>1,000 500 -2 10/10

N,N-I)imethylievuli Lonide 200 -2 10/10
Q-7 (11G) 200-300 100 0 10/10

N-Tris(hydroxyniethyl)
methyl lauramide 100 -10 10/10

ND-75 (P'G) 200 50 -2 I 10/1025 0 10/10
205 -2 1/ 1
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(AMIDES and THIOAMIDES)

Toxicity Radiation studies
Compound, USAF number, and vehicle - C g

used for toxicity and Approx Chage Mortality
radiation tests LD50 in Do/o STo in ataity

mg./kg. mg./kg, days at 30 days

600 + I lO/1A
Thioacetamide 400 + 1 10/10
EK-1719 (H 2 0) 500-1,000 400 0 10/10

CB-21 (H 2 0) 300-500 200 +I 10/10

100 0 10/10

N,N-Dimethyl-tert-butyl-
sulfenaride 200 +2 10/10

B-28 (PG) 200-300 100 +5 10/10

Acetanilid 300 + 1 9/10
EK-3 (PG) 500 100 +2 10/10

Amino-acetanilid 750 -2 10/10
EK-13 (H,O) 750-1,000 400 +1 10/10

200 +2 10/10

4-Bromo-acetanilide 250 -6 10/10
DO-40 (PG) 250-500 100 0 10/10

m-Trifluoromethyl acetanilide 200 - 1 10/10
MA-14 (PG and H.0) 250-300 100 +3 10/10

Acetoacetanilide 300 j3 10/10
EK-1239 (PG and H.,O) 300.500 160 -1 10/10

-Meraptoacetaniide carbamate 400 +2 9/10
EK-734B (1G) 400-500 200 +1 7/10

'rhioacetamilide 300 -- 1 10/10
EK-1902 (CMC) 300-409 200 - 5 10/10

10 -1 2 10/10

Thiobenzanilide 100 - I 0/10
EK-2010 (CMC) 100-200 50 0 10/10

p-Aminobenzene sulfonilamide
(8ulfanilamide) 1,000 -3 10/10

EK-43,78 (11.0); SN-7 '-'1,000 No0 0 1l/1o
200 -- 1 10/10

lis 4.4'-thio sulfonamide 200 - 1 10/10
LO-2 (PG) 200-300 100 -F l 0/10

4,4'-)ithio-his-n-diazinyl
sulfonamide 50 -2 10/10

LO-4 (1'G) 100 25 - I I0110

o,o'. I)ibenzamido-diphenyl-
di.sulfide 10O0 4- 1 ti0/10f

CY-8 (PG) 100-200 5( 1 -2 10/tO
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(AMIDES aud TBIOAMIDES)

!Toxicity Radiation studies

Compound, USAF number, and vehicle T

used for toxicity and Approx. D Change in
radiation tests LDo in Dose ST5 0 in Mortality

me./kg, mg./kg, days at 30 days

p-Chlorobenzene sulfonamide 200 -4 10/10
MA-3 (PG) 200-300 100 t+3 10/10

p-Aininobenzenesulphonyl-
taurylamide 500 -1 10/10

SN-4 (H 20) 500-600 100 -3 10/10

N,N-Bis(cyanoethyl) benzene
sulfonamide 100 +3 10/10

BE-1 (PG) 100-200 50 -3 10/10

150 +1 10/10
Dithiooxamide 100 -1 10/10
EK-4394 (PG and H20) 100 -3 10/10
B-43 (PG) 100-200 50 -3 16110

50 -1 10/10
50 +3 10110
20 +2 10/10

Dithiooxamide 100 -3 10110
MK-6 (PG) 100-200 50 -1 10/10

N,N'-Dimethyldithiooxamide 50 0 7/10
MK-4 (PG) 50-100 25 +1 8/10

N,N'-Diethyldithiouxamide 10 -4 10/10
MK-20 (PG) 25 5 -1 8/10

N,N'-JDi-n-propyldithiooxamide 20 -4 10/10
ZWK-18 (1'G) 25 10 -1 10/10

N,N'-Di-n-pentyldithiooxamide 25 0 10/10
MK-22 (I'G) 25-50 10 +1 8/10

N,N'-Di-n-hexyhlithuuxamide 100 -1 9/10
MK-45 (PG) 100-200 50 -3 10110

N,N'-Dioetyl dithiouxamide 200 -3 10/10
MK-77 (PG) 200-300 100 -1 9/10

N,N'-Didodecyldithiooxamide 100 0 7/10
MK-7 (PG) 100-200 50 0 6/10

25 -1 10/10

N.N'-1)ioctudecyldithiouxamide 200 0 10/10
MK-34 (PG) 200-300 100 >18 3/10

N,N'-Di(10-nonadecyl)-
dithiooxnmide 200 +4 6/10

MK-51 (PG) 200 100 +4 7/10
50 +2 8/10
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(AMIDES and THIOAMIDES)

Toxicity Radiation studies
Compound, USAP number, and vehicle Tox. D adiaio i

used for toxicity and Approx. Cha in Mortality
radiation tests LD oIn mg./kg. e ST in t 30 daysmg./kg, ./g days t80dy

N,N'-Bis(3-hexylundecyl)
dithiooxamide 200 0 9/10

MK-48 (PG) 200-300 100 +2 9/10

N,N-Bis(armeen TD)-
dithlooxamide 100 -2 10/10

MK-74 (PG) 200 50 +2 9/10

N,N'-Bis(armeen CD)-
dithiooxamide 100 -2 10/10

MK-75 (PG) 200 50 +7 6/10

N,N'-Diallyldithiooxamide 50 -1 io 1
MK-86 (PG) 50-100 25 +17 5/10

N,N'-Bis(2-hydroxyethyl)
dithiooxamide 800 +2 8/10

MK-5 (PG) 750 200 +15 5/10
100 +1 9/10

N,N'-Bis(2-hydroxy-l-propyl)
dithiooxamide 100 -2 10/10

MK-52 (PG) 100-200 50 +2 9/10

N,N,N',N'-Tetraethyl dithio-
oxamide 100 -4 10/10

MK-78 (PG) 100-200 50 -4 10/10

N,N'-Bis(2-dimethylaminoethyl)
dithiooxamide 200 -7 10/10

MK-53 (PG) 200-300 100 +2 8/10

N,N'-Bis(3-dimethylaminoprupyl)
dithiooxamide 100 0 10/10

MK-43 (PG) 100-200 50 +2 6/10

N,N'-Bis(carboxymethyl)
dithiooxamide 200 -7 10/10

MK-3 (PG) 200-300 100 0 9/10
50 -- 3 10/10

N,N'-Bis(1-carboxycthyl)
dithiooxamide 200 -5 10/10

MK-29 (PG) 200.300 100 -1 10/10

N,N'-Bis(1-carboxypropyl)
dithiooxamide 150 -4 10/10

MK-31 (PG) 100-200 100 +1 10/10

N,N'-Bis(3-carboxypropyl)
dithiooxamide 200 0 10/10

MK-32 (PG) 200-300 100 -4 10/10
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(AMIDES and THIOAMIDES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx.

used for toxicity and Dose Chance in Mortnlity
radiation tuts mg/kg, mg./kg. dayS at 30 days

NN'-Bis(5-carboxypentyl)
dithlooxamide 200 -4 10/10

MK-12 (PG) 200-300 100 +2 6/10

N,N'-Bls(carbethoxymethyl)-
dithiooxamide 100 +1 10/10

MK-64 (PG) 200 F+ +2 6/10

N,N'-Bis(3-methoxy-1-propyl)
dithiooxamide 50 +2 9/10

MK-44 (PG) 100 25 -2 8/10

N,N'-Bis (dodecyloxycarbonyl-
methyl) dithiooxamide 100 -7 10/10

MK-79 (PG) 100-200 50 -4 9/10

N,N'-Bis (2-acetoxyethyl)
dithiooxamide 100 - 1 7110

MK-54 (PG) 100-200 50 -3 9/10

N,N'-Bis(3-triethoxysilyl-
prop'Il) dithlooxamide 100 0 9/10

MK-70 (PG) 200 50 +2 9/10

N,N'-Bis(2-sulfoethyl) dithio-
oxamide, disodium salt 500 +1 9/10

MK-35 (PG) > 1,000 300 - 1 10/10

N,N'-Bis(4,7-dioxo-9-hydroxy-
1-nonyl) dithiooxamide 200 -2 10/10

MK-84 (PG) 200-300 100 -2 10/10

N,N'-Diglucityl dithiooxamide 100 -- 1 10/10
MK-90 (PG) 100-200 50 +1 10/10

200 -4 2/3
MK-83 (PG) 200-300 100 -1 9/10

50 +z 8/10

N,N'-Difurfuryl dithiooxamide 100 -1 10/10
MK-40 (PG) 100-200 50 +7 6/10

N,N'-Dibenzyldithiooxamide 50 -3 10/10
MK-1 (PG) 60-100 25 -2 10/10

N,N'-Difyeloheyidithinoxamide 
00 -8 10/10

MK-2 (PG) >1,000 100 -4 10/10

50 -4 10/10
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(AMIDES and THIOAMIDES)

Toxicity Radiation studies

Compound, USAF number, and vehicle ox. RadCag ie

used for toxicity and Approx. Change inradiation tests LD5 in Dose ST5 in Mortality
mg./kg. mg./kg. days at 80 days

N,N'-Bis(%-methylbenzyl)
dithiooxamide 25 -2 10/10

MK-69 (PG) 50-100 10 0 9/10

N,N'-Bis(o-ehlorobenzyl)
dithiooxamide 10 -2 10/10

MK-63 (PG) 25 1 -1 10/10

N,N'-Bis(p-chlorobenzyl)
dithiooxamide 100 -4 10/10

MK-62 (PG) 100-200 50 -3 10/10

N,N'-Bis[2-(N-ethyl-m-toltidine)-
ethyl] dithiooxamide 100 -4 10/10

MK-67 (PG) 200 50 -3 8/10

NN'-Bis (p-dodecylbenzyl) -

dithiooxamide 100 -2 10/10
MK-76 (PG) 200 50 -1 9/10

N,N'-Ditrityl dithiooxamide 200 -5 10/10
MK-82 (PG) 200-300 100 -3 10/10

Poly-1,4-bis(aminomethyl-
cyclohexane) dithiooxamide 500 -4 10/10

MK-81 (CMC) 500-1,000 300 -3 10/10

N,N'-Bis (2-pyridyimethy|) -

dithiooxamide 100 -4 10/10
M K-f68 (PG) 100-200 50 + 1 7/10

N,N'-Di(9-xanthenyl)dithio-
oxamide 100 -2 10/10

MK-71 (PG) 200 50 +3 5/10

Kessco X-188 (fatty alkylolamide) 200 1 2 10/10
KE-4 (PG) 200-300 100 +1 10/10

Kessco X-159 (fatty alkylolamide) 100 --2 10/10
KE-10 (PG) 100-200 50 +2 10/10
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CARBAMATES and THIOCARBAMATES

Toxicity Radiation studies|
Compound, USAF number, and vehicle ApTox Raao ie

used for toxicity and Apr, Chan itradiation tests Do n Dose STo in Mortality

rdiaor t t mg./kg. d0 at 30 days
mir./kx. days

Butyl carbamate 300 0 10/10
FO-1 (H.O) >1,000 200 -2 10/10
EL-101 (PG) 200-300 200 +1 10/10

100 0 10/10

#-Aminoethyl carbamate 1,000 -1 10/10
DO-48 (H.,O) >1,000 500 -2 10/10

1,2-Licarbamate ethane 1,000 +1 10/10
EL-103 (PG) >1,000 500 +2 10/10

2-Ethynyl-2-butyl earbamate 100 -3 10/10
E-I-108 (1'(.) 100-200 50 ±1 10/10

Octyl curbamate 100 -3 10/10
L-102 (PG) 100-200 50 0 10/10

1Dodecyl varimnuate 500 -1 10/10
FO-4 (11.0) >1,000 300 +2 10/10

Cyhelwxyl carbamte 100 +3 10/10
Nl-l04 0 %G) 200 50 +1 10/10

1-EthynyheycIhhxyI earbamite 250 -2 10/10
EI,-42 (11.O and P) 300-5910 100 +2 10/10

I-Vinyloycohexyl varbaimate 300 -4 10/10
E,-:t. (IP) 300-500 100 .1 1 10/10

300 -7 10/10I Ethyl cyclohexyl caribmate 200 +2 9/10
II-37 (1'(;) 500 100--2 10/10

50 -1-3 10/10

3,5-1Dimethtyl-l-ethynyl cyclo-

hexyl ca1rbhanimte 100 -4 10/10
E,-IOG (I) 10()-200 50 +2 10/10

4- t- Blityl-1 -A hyuiyl cyclohexyl
(iirhim& i'te 100 -4 1 10/10

EI,-Io7 (116) 200 50 -2 10/10

ITolnpopyl-N-Ihjtiyl earbanmite 100 - 5 10/10
11-9 I'(;) 200-300 50 - :3 7/10

25 -- 1 9/10

Isopropyl-o-mt,thyl carbanilate 200 0 10/10
"1-', ( I' ) 200-300 100 8/10
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(CARBAMATES and THIOCARBAMATES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Change in

used for toxicity and LD5 0 in Dose STso in Mortality
radiation tests mg./kIg. mg./kg. days at 30 days

Isopropyl-p-methyl carbanilate 100 +3 10/10
EL-72 (PG) 150-2041 50 +2 10/10

m-Chlorophenyl-carbamic acid
isopropyl ester 1,000 0 8/10

B-25 (PG) >1,000 600 +3 10/10

N-Phenacyl ethyl urethane 50 0 10/10
EL-109 (PG) 100 25 +1 10/10

(9-Ethynyl fluorenyl) carbamate 100 -3 10/10
EL-105 (PG) 200 50 +1 9/10

a-(Thio carbamyl)acetanilide
UCTL-1744 (PG and H2 0) 50-100 50 0 10/10

p,p'-Bis( -thiol carbamyl-
aeptamido) biphenyl

UCTL-1766 (1120) 200 100 +3 10/10

Manganous rnethyl dithiocarbamate 1,000 -1 10/10
P-4 (CMC) >1,000 500 -. 2 10/10

Zinc dimethyl dithiocarbamate 100 -3 10/10
P-2 (CMC) 200 50 +2 10/10

Ferrous diflethyl dithioearbamate 1,000 -2 10/10
1-3 (CMC) >1,000 500 -- 2 10/10

(opper alkyl dithiocarbamate 75 -4 10/10
1-34 (1PG) 100 40 -4 10/10

10 -2 /11

Zinc dibutyl dithiocarbamnate 0
50 I -1 10!10(;Y-5 (13(;) 100 25 0 10/10

Tetra-mothylthiurin monosulfide 0 3 10/10
EK-P=6255 (PG and 1120) :oo 2 10/10
13-32 (P(;) 300-500 I 250 0 10/10

150 +1 0/10
100 +4 8/10

l)imethyhdithiocarbanic acid I
dimnethylanimoniuni salt 750 +6 5/10

EK-812 (11,O) >500 500 +1 0/10
250 0 10/10

Glycidyl dimethyldithiocarbamate 100 +2 H/10
T-13 (PG) 200-300 50 -4 10/10
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(CARBAMATES and THIOCARBAMATES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Apox.t

used for toxicity and Approx. Dose Change inLD5 0 in DhgTe in Mortalityradiation tests 50 mg./kg. aiys at 30 days

N,N'-Dimethyl-tert-butyl- 100 0 9/10
sulfenyldithiocarbamate

B-20 (PG and H 20) 100-200 50 +2 8/10
50 0 10/10
25 0 10/10__

Methylene bis(dime.thyl-dithio-
carbamate) 100 +1 10/10

SN-32 (PG) 200 50 +4 10/10
25 -1 10/10

Bis(dimethylthiocarbamyl) 200 -3 10/10
disulfide (Thiuram) 150 0 10/10

P-5 (CMC); B-30 (PG); 150 +3 9/10
EK-2089 (CMC) 200-300 100 +1 10/10

100 -2 10/10
100 -3 10/10
50 +4 10/10

2-Nitrophenyl thiodimethyl 200 0 10/10
dithiocarbamate 00 0 10/10

SN-33 (PG) 300 10 -2 /1050 -2 9/10
25 -1 10/10

2,4-Dinitrophenyl-dimethyl-
(lithiocarbamate 100 0 10/10

SN-31 (PG) 200 50 +3 8/10
25 +1 9/10

5-Amino..1,2,4-thiadiazole-
3-thiol hydrochloride 10 0 10/10

A-109i7 (H,()) 10-25 5 -1 10/10

4-Methyl-5-methylimino-

1,2,4-dithiazolidine-
3-thione monohydrobromide 100 +2 V/10
PD-8 (PG) 100-200 50 +1 9/10

Thiuret hydrochloride 50 -5 10/I0
B-48 (H20) 50-100 20 +1 10/10

4-Chlorobenzyl N,N-dimethyl-
amino dithiocarbaniate 200 - 1 10/10

T-5 (PG) 200-300 100 -2 10/10

Carbu-4-chloro-phenoxymethyl
dimethyl dlithiocarbaniate 200 0 10/10

T-12 (PG) 200-400 100 -2 10/10

2-Dimethyl dithiocarbamyl
benzothiazole 100 + 1 9/10

T-7 (PG) 100-500 10 +2 10/10
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(CARBAMATES and THIOCARBAMATES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Chan In

used for toxicity and A . Dose Mortalityradiation tests LD5 o in Doe ST~0 in Motiy
mg./kg. mg./kg. days at 30 days

Diethyl dithiocarbamic acid 1,000 +2 10/10
(sodium salt) 800 -1 10/10

EK-2596 (HO) >400 600 +3 10/10
400 -- 1 10/10
400 -1 10/10

Diethyldithiocarbamic acid
diethylammonium salt 750 ±2 8/10

EK-2635 (H 2 0) 500-1,000 500 +2 10/10
250 -1 10/10

3- [Bis(2-hydroxyethyl) amino-
ethyl] -2-thiazolidine thione 200 -3 10/10

PD-2 (PG) 200-300 100 1 10/10

Trans-2,5-dimethyl-l-piperazine-
carbodithioic acid 100 0 10/10

PD-10 (PG) 200 50 -3 10/10

Benzyl N(3-carboxypropyl)
dithiocarbamate 100 -7 10/10

PD-6 (PG) 100-200 50 2 10/10

2- Mercaptobenzothiazole 100 -2 10/10
GY-3 (PG) 100-200 50 +3 10/10

2-Benzothiazolyl diethyldi-
thiocarbamate 500 -1 10/10

A-:i841 (PC) >1,000 200 -3 10/10

2- (4-Morpholinyl-thio)-
benzothiazole 100 -1 10/10

CY-7 (PG) 100-200 50 -1 10/10

Zinc benzothiazyl-2-mercaptide 200 2 10/10
GY-7 (PC) 200-300 100 3 10/10

100 -2 10/10

Tctra-ethylthiuram dibulfide 500 -. 10/10

B-33 (C'jttonseed oil) 1,000 200 -. 3 10/10

100 0 10/10

Bis(cp rboxymethyl ) ethylene
dithiocarbamate 500 3 10/10

T-6 (PG) 500 . 200 2 9/10

Sudium dibutyl dithiocarbamate
(47_, PA.) 300 -.5 10/10
4-5 (O) 300-5 100 1 10/10
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(CARBAMATES and THIOCARBAMATES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Changein

used for toxicity and LD in Doe ST,, in Mortality
radiation tests mg./kg. mg./kg. days at 30 days

Carbomethoxymethyl benzylmethyl
dithiocarbamate 500 4 10/10

T-11 (PG) 1,000 200 1 9/10

Carbethoxymethylmorpholinyl-
dithlocarbamate 500 0 10/10

T-9 (PG) 1,000 200 0 9/10

Carboxymethylpyrrolidyl-
dithiocarbamate 200 -6 10/10

T-10 (PG) 300-500 100 -1 10/10

Carhethoxymethyl p-chloro-
phenyldithiocarbamate 100 +- 10/10

T-8 (PG) 200-300 50 +1 10/10

Bis(pentamethylenethiuram) -

tetrasulfide 100 -3 10/10
B-31 (PG) 200 10 J-2 10/10

N-Methyl-rhodanine 200 +3 10/10
T-2 (PG) 400 100 +1 10/10

N-Curboxymethylrhodanine 500 -4 10/10
T-3 (1G) > 1,000 200 + 1 10/10

N- (4-Chlorophenyl) rhodanine 100 -2 9/10
T-I (PG) 200 50 -- 5 10/10

Aminomercaptothiadiazole 200 -3 10/10
B-46 (PG) 200-300 100 0 10/10
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UREAS and THIOUREAS

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Change in

radiation tests LD5 0 in mg ST50 in Mortality
mg./kg m./kg. days at 30 days

Urea 1,000 -1 10/10
B-ill (HO) >1,000 750 +1 10/10

Methyl allaphanate 300 +1 10/10
EL-70 (PG) Wit 200 +4 9/10

Hydantoic acid 500 -5 10/10
DO-67 (HO) >1.000 200 0 10/10

3- (p-Chlorophenyl) -1,1-dimethyl- 10/10
urea

P-8 (PG); XR-41 (H 2 0 and PG) 1,000 300 +1 10/10
200 0 10/10
100 +1 10/10

1- (3,4-Dichlorophenyl)-l,l-di-
methylurea 1,000 0 10/10

P-7 (PG); XR-42 (PG and H2 0) 500-1,000 500 -3 10/10
200 +1I 10/10

100 +1 10/10

Carbanilide 200 +2 10/10
EK-534 (PG) 200-300 100 -1 10/10

50 +5 10/10

1,3-Bis- (2-benzothioxolyi-

mercaptomethiyl) urea 100 10/10
i-18 (cM( ) 100-200 50 -6 10/10

25 0 10/10
20 -1 10110

N,N'-I)iethylearanilde 50 -1 10/10
lK-1047 (I'G) 200 20 0 10/10

Thiourea 100 +4 10/10
EK-497 (HA)) 100-200 50 -3 10/10

lEthylthiourea 1,000 +2 10/10
P-7 (112O) >1,000 400 + 1 10/10

1-Acetyl-2-thiourea 100 + 1 9/10
EK-4890 (112O) 100-200 50 +4 10/10

Isopropylthiourea 100 +4 9/10
1)-6 (PG) 100-200 50 +3 10/10

n-Butylthiourea + 10/10
D-5 (HO) 300-400 100 0 10/10

Hexanoyl thiourea 500 -2 10/10
B 103 (PC,) 300 -4 10/10
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(UREAS and THIOUREAS)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx.

used for toxicity and LD in Dose Change in
radiation tests mg./kg. mg./kg. dayS at 30 days

Heptanoyl thiourea 500 -3 10/10
B-104 (PG) 500-1,000 300 -4 10/10

Octanoyl thiourea 500 +2 10/10
B-105 (PG) 500-1,000 300 -3 10/10

1,3-Bis-(3-carboxypropyl)-
thiourea 200 0 7/10

MS-1 (PG) 200-300 100 -3 10/10

1,3-Bis-(5-carboxypentyl)-
thiourea 500 -9 10/10

MS-2 (PG) 500-1,000 200 -4 10/10

Dithiobiuret 75 0 10/10
B-44 (PG); EK-P-6281 50-75 50 -3 10/10

40 0 9/10

N,N'-Bis-thiocarbamyl hydrazine 100 0 10/10
B-55 (11,0) 100-200 5o -1 10/10

Thiocarbamylguanidinium ortho-
phosphate 1,000 + 1 10/10

A-10479 (1120) > 1,000 500 -2 10/10

Dimethylol thiourea 600 --1 10/10
11-74 (PG) 1,000-1,500 200 -1 10/10

1,:- Diethyl-2-thiourea 500 +4 9/10
EK 1803 (PG) 500-1,000 200 -- 10/10

N-Methyl-N'-methallyl thiourea 300 -i 7/10
MO-4 (1120) 500-750 200 0 10/10

1,3- Di-n-butyl-2-thiourea 600 -2 10/10
XK-2138 (PG snd H2 0) 800-1,000 200 +4 10/10

6,6'-Thioureylene dihexanoic acid
or (1.3-Bis(5-carboxy-pentyl)-
thiourea) 1,000 -5 10/10

PD-7 (11.O) >1,000 500 -5 10/10

L-Glucosethiotarea 200 -4 10/10
D-8 (I.,1O) 400 50 +2 10/10

1-i'henyl-2-thiourea 10 0 10/10
EK-1569 (H 2 0) 25 5 0 10/10

p-ilydroxyphenylthiourea 0 -11
1-75 (PG) 100-200 25 -14 0/10
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(UREAS and THIOUREAS)

Toxicity Radiation studios
Compound, USAF number, and vehicle oxity a ein 

used for toxicity and Approx. Change inradiation tests LDBO In Dose ST in Mortality

mg./kg. mg./kg. days at 30 days

p-Thiourea benzoic acid
EL-9 (HO) >1,000 100 0 10/10

l-Phenyl-a-thiohydantoic acid 200 +6 10/10
EK-734A (PG) 200-400 100 +1 10/10

50 +1 10/10

1,1-Diphenyl-2-thiourea 100 -2 10/10
EK-7087 (PG) 200 25 0 10/10

Thiocarbanilide 600 +1 10/10
EK-245 (CMC) 500-1,000 400 +5 9/10

200 0 10/10

4,4'-DimetiylLlhiuarbaiilide 200 0 10/10
EK-3114 (PG) 400 100 +1 10/10

2,2'- Dimethylthiocarbanilide 100 -3 10/10
NK-1651 (PG and H 2 0) 100 50 0 10110

2,2'-Diethylthiocarbanilide 200 0 10/10
EK-6859 (PG) 200 50 +1 10/10

Phenyl-benzoyl-thiourea 25 -6 10/10
K-1473 (PG) 50 10 +3 10/10

3-llenzoyl- 1- (p-tolyl)-2-thiourea 100 -3 10/10
K-1470 (PG) 100-200 50 0 10/10

3-ilenzoyl- 1- (o-tolyl)-2-thiourea 100 -2 10/10
K-1471 (P) 100-200 25 -- 4 10/10

3-I lenzoyl- 1- (o-hydroxyphenyl) -

2-thiowirea 200 -- 4 10/10
K-1482 (1PG) 200-300 100 -- 2 10/10

1-enzoyl- -(p-hydroxyphenyl)-
2-thiourea 100 0 10/10

K-1481 (P() 100-200 0 -1 10/10

3i-Benzoyl-1- (p-dimethylamino-
phenyl)-2-thiourea 50 -1 10/10

K-1467 (iG) 100 25 0 10/10

3- llenzoyl- 1- (o-chlorophenyl)-
2-thrivurea 100 - 1 10/10

K-1469 (PG) 100-200 50 0 10/10

3- Ienzoyl-1-( m-chlorophenyl)-
2-thiourea 200 0 9/10

K-1476 ('G) 200-300 100 +2 10/10
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(UREAS and THIOUREAS)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Dose Change in

radiation tests LD. in ST., in Mortality

mg./kg. mg./kg. days at 30 days

3-Benzoyl-1- (p-chlorophenyl)-
2-thiourea 200 -5 10/10

K-1477 (PG) 200 100 -1 10/10

3-Benzoyl-l-(2,5-di-chloro-
phenyl) -2-thiourea 100 -4 10/10

K-1466 (PG) 100-200 100 -4 10/10

Benzoyl-a-naphthyl-thiourea 100 - 10/10
K-1451 (PC) 100-200 50 +4 10/10

3-Benzoyl-1- (p-biphenyl)-
2-thiourea 100 - 10/10

K-1450 (PG) 100-200 50 0 10/10

3-Benzoyl-1- (beta-naphthyl)-
2-thiourea 200 -1 10/10

K-1475 (PC) 200-300 100 0 10/10

3-Benzoyl- 1- (o-bicyclohexyl)-
2-thiourea 100 -1 10/10

K-1468 (PG) 100-200 0 0 10/10

3-1ienzoyl-1- [p- (phenyl-azo) -

pheniyl] -2-th iourea 200 5/10
K-1480 (PC;) 200-300 00 0 10/10

1-( 1-Naphthyl)-2-tlhioureu 10 0 10/10
EK-P-5976 (Ps) 10-50 50 0 10/10

1-Ethyl-1-( 1-naphthyl)-
2-thioura 100_:i 10/10

EK-7162 (PG) 200 50 0 10/10

1- Mcthyl-2,4-phenylene bis-
I,1-(2-thiourea) 500 0 10/10

K-1571 (P(G) 500-750 200 I - 10/10

n-I'hminylene-bis-benzoyl-
thiourea 100 - 10/10

K-1479 (PG) 100-200 50 -4-1 1u/10

1-l'henylene-bis- 1,1'- (3-benzoyl-
2-thiourea) 100 I -5 10/10

K-1471 (PG) 100-200 10 1 10/10

Thioscmicarbazide 1 - 10/10
EK-1275 (HO) 1-5 0.5 +2 10/10
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(UREAS and THIOUREAS)

Toxicity Radiation studies

Compound, USAF number, and vehicle

used for toxicity and Approx. Change in

radiation tests LD in Dose ST, in Mortality

mg./kg. mg./kg. days at 30 days

4-Phenyl-3-thiosemicarbazide 25 +1 10/10
EK-5426 (H20); EL-45 (PG) 15-25 15 -1 10/10

10 -1 10/10

1- (p-Toluenesulfonyl)-4-n-buity]-

thiosemicarbazide 200 -4 10/10
CM-1 (PG) 200-300 100 +1 10/10

Thiocarbohydrazide 3 0 10/10
EK-7372 (HO) 5 1 -1 10/10

1,5-Diphenyl-3-thiocarbohydrazide 100 -3 10/10
EK-3110 (PG) 200 25 0 9/10

Diphenylthiocarbazone 200 +1 10/10
EK-3092 (PG) 200-300 100 +1 10/10

50 +5 10/10

N,N-Diethylselenourea 10 +(; 10/10
B-100 (PG) 10-25 5 1 +2 9/10
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ISOTHIOUREAS

Toxicity_ Radiation studies

Compound, USAF number, and vehicle

used for toxicity and Appirox. Change in
radiation tests LDo in Dose ST, 0 in Mortality

mg.ikg. mg./kg. days at 30 days

2-Aminoethylisothioi.ronium 350 >22 2/7
dichloride 300 -17 5/10

XR-32 (H 2 0) 250-350 250 >20 4/10
200 + 4 10/10
100 + 6 9/10

2-Aminoethylisothiouronium 450 >22 1/10
dibromide 400 >20 3/10

XR-31 (HIO) 400-500 350 >24 2/10
300 + 2 10/10
200 + 2 10/10

2-Aminoethylisothiouroniumdiiodide 850 >20 4/10

B-54 (HO) 900-1,000 750 - 6 7/10
500 + 5 10/10
200 + 1 10/10

2-Aminoethylisothiouroniuin 500 +13 4/6
sulfate 400 >18 0/6

11-53 (liO) 300-400 300 +12 5/10
200 5 9/10
50 - 1 9/10

2-Ani-noethylisothiouronium
dinitrate 400 +18 5/10

11-2 (11,,O) 50)-)00 I 200 - 1 10/10S 50 +- 3 10/10

2-A riiioethylisothiouroniui n
ph.lspite 500 0 10/10

11-79 (112O) 500-1,000 200 -4 10/10

1,500 0 10/10
2. A nminoethyi.oth iou ro nhin r 1,000 -( 2 10/ 10

:wiite 750 +1 10/10
XR-:3 (1I,()) ->2,000 500 +5 10/10

3(0 + 1 10/10
250 0 10/10
200 +4 10/10

2- A ininic thyliotLhioturoniiu I
ilaCett' 500 +2 ](/1(

I1-1 (11.) 500-1 ,00 200 -5 10/1(1
100 -4 10/10

2-A liinwitihylisothiouroniinm
perchlorate 300 I >20 0/5

ll-II (i.,) 500-750 250 +10 7/10
200 0 7/10

Acetyl isuothiouronium chluride 100 -2 10/10
-11- H(llz) 00200 50 +2 10/10
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(ISOTHIOUREAS)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Change Mt

used for toxicity and LD 0 ilane in Mort
radiation test mg./kg. mg./kg. days at 80 days

S-Acetyl-l-phenyl thiourea 10 -1 10/10
EL-03 (PO) 25-50 5 +2 10/10

N-Methylaminoethyl isothiourunium
sulfate 100 +3 9/10

B-87 (H 2 0) 100-200 50 -2 10/10

1-Acetyl-2-(2-methylaminoethyl)-
isothiouronium sulfate 50 +2 10/10

B-S (H20) 50-100 25 -1 10/10

N-Ethyl2-aniinoethyliso-
thiouronium sulfate 50 +2 10/10

B-85 (H2O) 100 25 -1 10/10

N-Ethyl-2-aminoethyliso-
thiouroniui dineetate 200 -1 10/10

14-60 (H.0) 200-300 100 +1 10/10

2-Isopropylaiinoethyliso-
thiouroniumn sulfate 100 0 10/10

13-115 H..O) 200-300 50 -1 10/10

2-Tert-butyl aminoethyl iso-
thiouronium sulfate 200 -7 10/10

11-114 (11,0) 200-300 100 +2 10/10

2-)iethylinuetLhylisothiouroniun
chlovide 100 -2 10/10

A-173 (11;0) 100.200 50 -2 10/10

N - Hutyl-2-aminioethyli'iothio-
urea dihydrochloride 20 j 2 10/10

EIA, (1120) >3 0 10 +1 10/10

N-Butyl-2-aniinoethylisothio-
uronium sulfate 50 + 1 10110

it-S. (11,()) 100 5 i 0/10

1 -Acetyl-2- (2-butyhtuinoethyl)-
isothiouronium sulfate 25 - 1 10(10

Il-HX (11(0) 25-50 15 -4 10/1)

4-( 2-Aminothiatzolyl i methyl-
isothiouroniun() dichoride 200 +2 10/10

A-1149 (11,0) 200-300 100 -2 10/10

2-1henacylimi i ii.-I -ethyli.u-
thiourea hydrochloridE. 100 - 1 10/10

I-1,-X (1!!J ) j 100.200 t + 2 10/10
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(1OBTHIOUREAS)

Toxicity Radiation studies
Compound, USAF number, and vehicle rox Do dCan ie

used for toxicity and Approx. D Change in Mortaradiation tests LD50 in Doe STMO in Motlity

mg./kg, mg./kg. days at 30 days

Methylene isothiourea dihydro-

bromide 5 -1 10/10
EL-95 (H 2 0) 100 25 -1- 10/10

Ethyl-di(isothioureaethyl)-
amine trihydrochloride

EL-8 (PG and H2 0) 30-50 25 +1 10/10

3- [2-(Isothioureido) ethyl thio]
propyl isothiourea dihydro-
chloride 100 +3 10/10

EL-71 (HlO) 100-200 50 +6 7/10

N,N-Bis-(2-guanylthioethvl
methylamine trihydrochloride I 'v'./1

A-d 25 -1 10/10

Trimethyleneisothiouronium
bromide 200 -1 10/10

IN-2 (HO) 200-300 100 +2 10/10

Decane-1,10-ditsothiourea
dihydrobroniide 50 -3 10/10

EL.92 (H.O) 100 26 +3 10/10

1,10-Deeane bis-( 1,3,3-tri-
methyl-2-isothiourea)
dihydrobromide 20 -2 10/10

EL-90 (HO) 50100 10 -3 10/10

1-Methyl-2-(2-aminoethyl)-
isothiouronium sulfate 300 0 8/10

3-72 (H.,O) 300-400 100 -2 10/10

I -Ethyl -2- ( 2-aminoethyl) -
isothiouronium sulfate 100 -2 10/10

B-71 (H 2 0) 100-200 25 -4 10/10

1-Ethyl-2-(2-aninoethyl) -
isothiourunium dibromide 100 +2 10/10

B-01 (1120) 100-200 25 -2 10/10

I-Acetyi .2- (2-minoethyl ) -
isothiouronium dichloride 10/10

B-8 (H 2 0) 40Y-500

1-Acetyl-2-( 2-aminoethyl)- I

isothiouroniuni sulfate ±8400 >19 2/10

B-70 (H1 0) 500-603 00 - 8 10/10
200 > 19 2/10

100 + 2 9/10
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(ISOTHIOUREAS)

Compound, USAF number, and vehicle Toocie R T I dai tde

used for toxicity and LD5 0 in Change in Mrtiy

radiation tests mg./g ming days at, i0 doraiy

1-Acetyl-2- (2-ainoethyl)- 
g/g m.k. das t30ay

isothiouronium acetate 100 -1 10/10
B-56 (H120) 300 50 -410/10

20 +5 10/10

isothiouronjuin sulfate 100 +3 10/ 10
B-68 (1120) 100-200 60 4~ 1 10/10

Hexanoyl-2-(2-aminoethyl) -I

isothiouroniuin sulfate I 30- 01

B-106 (H.,0) 400-500 100 +1 10/10

i-ieptanOyI-2- (z-a[IkOeuI'yl) -
isothioutronium sulfate 1-i I 1-i

B-164 40u-wuu 100 +2 10/10

Octanoyl -2- (2-uminoethyl)-
isothiouronium sulfate 600 __6 10/10

13-108 (11j)) 500-750 300 +1 10/10

1,3-l)imethyl-2-(2-aminioethyl )-
jsothiou ronium sulfate 160 _:I 9/10

B1-83 (11.,0) 200-300 100 + 1 10/10

l,3-1)iethyl-2- (2-aiiinufethyl)-
isothiouroiijum (libromidle 50 - 3 10/1(

B.-64 (11.,0) 50-100 25 - 2 1W/1to

I ,3- w)ethyl-2- (2-arninoethyl) -

imothiouronium sulffute 5) 0 1. 10/10
1169(1,)50-100 25 -- 1 10/10

N-Methyl-N-methalilyl-2-(2-aunino- L
11-1)17 (112M0)1 2 0 10/10

1.3-Di-isopropyl-2-(2-amino-
ethyl) -isothiouronium sulfate 100-1- 10/10

11-mi; (11 20) 100-200 50 +j.1 10/10

I ,3-lli-n-butyl-2- (2-anuinoethyi) -

ikothiouroniuni sulfate 25 +j4 10/10
11-67 (1120) 25-50 10 0 10/10

1,1.:,,-Tetraniethiyl-2-arniino-
ethyl-isuthiuu roniu in di-
bromide 5 -4 10/10

1B-92 (11.20) 5-7.5 ~ 1 - 2 10/10)
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(ISOTHIOUREAS)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Doe Change in Motly
radiation tests LD54, in Dosk ST,, in Mtaitys

M./g mg./kg. days a 0dy

I-Phenyl-2-(2-arninoethylj -

isothiouronium sulfate 50 -3 10/10
B-65 (H.0) 100 250 10/10

I-Phenyl-2- (2-aninoethyl) -t
isothiouronium dibromide 75 0 10/10

B-62 (H.,O) 75-100 25 +2 10/10

1-Methyl- l-phenyl-2- (2-amino-
ethyl) -isothiouronium sulfate 100 -1 10/10

BwOO (11.0) > 200 60 0 10/10

1- - N itro 1)b llyl1) -2- ( 2-am in o-
ethyl) -iMIothiouroniuni sulf-A, 'A ±17 6i/l0

BI-80 (110 300 :1));))00 +- 2 10/10

uthy I) -isot hiouonimn sulfate 10O 4 10/10
B1-734 (11.20 ) 100-2001 25 -1 10/10

igothicia0-1lillii sul Ifate 751 9/10
it 81 (I [) 100-200 ) 0t

i n-(C II 14 ) 1ei iyV-2 - ( 2-a ii rii ovt hy 1)-
isti)1 ll304o423 ul1 4 11 MO

it !98 (11.0) 100 r' o 1 10/10

3 Iiviyp1(y1(IwvIyl 2- (2-oiuiiio- I-
tI (ivi) i:.ot 141 iu 1i44 (4434 hols llte 1)0 -2102/10

It8!! (11.j) 81)0l100 (1 10/101

p~~2 07:()4lI. 10/10

II k.- Naj---i2(_';~iwtv

si':th .110)I ))( 10:20o

,IIIIII,,'t1'"o Im

II 0110
L 4;4



(1801THIOUREAS)

Toxicity ______ Radiation studies
Compound, USAF number, and vehiies Airx hneh

used for toxicity and LI)r.~i Dose CT.,,, n Mortality
radiation tests mg./kg kg. dsT i at 30 days

I1-Ethyl- - taphthyI) -2-
(2-ainioethyl )-isothiouroniiirn
salfate 60 10/10

W1s (11,0) 50-100 Y 01

1 1,lv-2~e~i' -2-ami noethl - ____ -

it'1 ll ) I 20)) 100 I1' 01

2- (A (Utl [til i thVI I y 1 -isothio-

11:N 18 0) 1 ,000-2, 0 0  
500( -14 1/ 10

N-1 2-(31.hn.'h~~dldm.1
nili Iim " 00 10 10)

A N.1 1 (1'(; 200-300l 1010 10 10)

1111.1t (IL,())10

4;mly d 'l~i c il'i'IIl d 10 2 l0/Il0
100 200 101

2(l)) .22 /1))

~~)II2 rI) 21.1) (0 2 10/10

I ( I- t i '.J l I (uv --IIl -
it 1 hOIJeI) 200i 300 2 a j00 22 4l,10

II 7 II,)' IfI)21I1 11 5i 10/)0

1 20 111 ..L W/1

.5



(ISOTHIOUREAS)

Toxicity Radiation studies
Compound, UJSAF number, and vehicle AprxCanei

used for toxicity and LD,1 , in Dose N in 1 Mortality
radiation tests mg/kg. nlig./kg. dayin at 30 days

2-A min o-pen tyl-isothiouron ium
sulfate I5)~

B-113 (11"o) 5 0-1001

Mitr'of:
a.Meth yl -j-p ropy] arninoiethyl

isothiouronioro silfilttQ
ii-Propy-H-oiethyl aininoethyl

isot hiouriniurm sulfate

B1-126 (11.,0) 604100 250 0 10/10

11-i10 (11.0) 1002) li6 0. 1/ Il

a- Proriy I-jp1-i ithyl amino)-
ethy 1-isoth iou run 1m sulfate 10 1- 10/ 10

11-12(; (1y,0) 10-25 5 1 10

a-1'hunfy I arirlouthyl-iso-
thiroroin sittte 26 1 10/1l

11-123 (11.0) 25-50 10 2 10/101

2-Auiit,, I iotiyl-opyl-
iso) lliorrrolii l Ctp7.6 5 (1

I i I t I../Il

01110110) ft-lU 1 10/Il0

It112 (11.o) 5(105

nI hvnzy1 -,-dnqhy (a1rtI1n o-tet

burtyl ) ruthiollydalitoin
(1I' (;) 200-20 10 (1 t

1- Acety -2-j uIUC tl iliO- teri -

bityl I i.mIlhiollydulitoi i (11II 0
B-37 (11,0) U2) 100) I 1/Ill

:1.0- His- ( 2-guallylthbiet fly: f -
2,5-.Iiki.bojriperazine ii
hy tirw o lL (1) O'Il

A1 
jI 111(1) 1)1050) 1 l 10

___ J -- 55



(ISOTHIOUREAS)

Toxicity Radiation studies

Compound, USAF number, and vehicle rox.

used for toxicity and Apr0  Change in
rdiaor tet andon Doze ST50 in Mortality
radiation tents mg./ki. mg./kg, days at 30 days

4-Phenyl-6-oxy-pyrimidine-
2-thioglycolic acid
(sodium salt) 25 +3 10/10

F.T.-6 (PG and H 20) 25-50 10 -3 10/10

Allyl-isothioures hydrobromide 100 +1 10/10
:EL-13 (H2 0) >100 25 0 10/10

S-(n-Butyl)-isothiourea hydro-
chloride 500 -4-2 5/10

El-89 (H2 0) 500-750 200 +2 10/10

2-Octyl-2-thiopseudourea mono-
hydrochloride '-100

2- (3-Dimethyl aminopropyl )-
2-thiopseudourea dihydro-
chloride 300 +1 10/10

PD-40 (11.O) 300-500 200 -1 10/10

"-l)iethylaminoprupylisothio ;rea 200 +2 10/10
A-9337 (PG) 200-300 100 -- 1 10/10

2-(2,5-Dihydroxypheriyl)-2-thio-
pseudourea monohydroehloride 50 0 10/10

PD-17 (11,0) 50-100 25 - 3 10/10

2-Benzylisothiouronium chloride 50 10/10
EK-2124 (11,0) 50-100 20 +4 9/10

S-IBenzylisothiouroniuin pamnto-
theimtte 50 + 10/10

NO-1 (1120) 100-200 25 --1 10/10

Phenacyl iNothiourea hydrochloride 100 -3 10/10
E'I,-94 (H 2 0) 100-200 50 +3 10/10

Phthatimidomethylisothiouronium
bromide 50 -t-1 10/10

A-4164 (1120) 100-200 25 -1 10/10

2,2'- (p-Phenylenc diniethylene)
bis (2-thiopseudou rea) di-
hydrochloride 10 -1 10/10

Pi-P (11,0) 10-25 5 -3 10/t0

2,4,6-Triaiethyl-n-xylylene i.40-
thiou res dihydrtwhioride

El,-g1 (11(J) 50-100 10 , 10/10
....... .. t 1
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(I O H O R A )Toxicity 
Radiation studies

Compound, USAF number, and vehicle --

used for toxicity and Appox ine hngi Mortality
radiation tests nig./kin mg./kg. dTaysi at 30 days

2,2'-Oxybis-(p-phenylene-

pseudourca dihlydroc-hloride 505 10/10
DO-I5 (11.20) 50-100 25 A- 01

Bis-fp,p'-( isotliiurL,,itome1thyI)-
phenyl] sulffon dlihydrochioride 50 +2 10/10

EL-4 (11 2) 50-100 25 -1 10/10

Ethiyl isothiourea hydrobronuide 600 1 >22 3/7
EL-Ill (11I,0) 500-1,000 b00 4. 2 10/10

400 + 4 '7/10

-I'hthntlinidoprup~ylisothiio-
imiruni 'W"O'~7 -1 10/10

A-317 (1~)100-200 25 0 10/10

hydrwchlolih' 5o 0 1 10/10
1..S W)100 25 I1 10/10

isotIJhiro(1imil0 fliIIrlli( 500 1 10/IC0
A-41 1(A)600-1,0001 200( -2 IC0/10

I Ni'tlkiylei'l imu1 hiourea
Ifi y. Irobromuidv Irio 3 IN1/1W

EI.- (004 )I(10l 50 0 W//1(0
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G}ANIDINES

Toxicity Radiation studies
Compound, USAF number, and vehicle I

used Aor toxicity and i pprox. Change in
udio tet aDnd n Dose MortalityS. /, LgD in. ,,y in
radiation tests g/kg days at 30 days

Guanidine hydrochloride "(00 4-1 10/10
EK-749 (H,0) 500 100 -2 10/10

(100 '>1002+ 10/10

a- (Guanidino) hydrocinnamic
acid 1 1,000 + 3 10/10

A-9696 (PG) "1,00050 1/0
500 (110/10

Guanidine thiocyanate 300 +4 10/10
EK-705 (HLO) 300-500 100 +1 10,10

2- Diethyltaminoethylguanidinium

A-7189) (l.,O) 50' .1,00f' - Ill/l.,
- /-110

Guanidoethyl disulfide (GED) 1,000 -- 2 10/10

I-!l ( ]12o ) >1,000 500 -2 10/10

- Sil fo-3- giui nylhiea 100 1.2 i0/10

A-6600) ( 1(;) 200 50 10/10

T'PEtiiklaethylent! his-guall idin in
tll~tt( 2000 ! 10/10

A-0o(I1,O) 300-500 L 00 1 - 10/10

2-1 8/10
1,,'K-12710 ONG and l,MO); 11-11) '_'-50 20 l-I 1) '/10

M 60J14 t0/10

)i-,)-tulylg~hiiide -- - I

S 28 ! -2 10/10
A-6598 0%P;) 5-'O 10 0 15/l0

t --------- :-----)|- -i--- -- In l- -

10 0 10/10

S200 • 1 10/10

A-(r( ( II.,O ) 2:0-300 .50 5 lu/10

I.1 t i: (3 -pyridyl)-2-(2-hyilhiiy-

Shyl I g id in' 2(1.0 I) i 10/1
A- 1 73 (1'(;) 200-30000 -1 /0

I ,:1- I ix-,t2-I)Y ri~yl )-2-I(2-di-

Inet hllyl Int.-vt 131l I) gluln ]d hii n
t rich htr iuc 1  100 0 1010

A - 1 .10,8 ( I I.4)) 100-2(10
5U - 2 10/10

i-Tr i.- ( p-nitrophenyl ) -I- '-

300 U o1
A-12822 (1'(;) 300-500 IOU -2 10/10
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(GUANIDINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle AprxChnei

used for toxicity and Approx. Dose Chane Mortality
radiation tests mg./ kg. nig./kg. days at 30 days

1,3-Bis- (p-nitro-phenyl)-
2-p-ethoxyphenylguanidine 750 1 -8 10/10

A-12897 (PG) >1,000 500 I -2 9/10
200 -2 10/10

1,3-Diacetyl-a-triphenyl-un e5 -0
guanidine 50 1 - 10/10

A-12969 (PG) >500 200 0 10/10

N,N-Dibenzyl-2-imidazolinyl-
amine hydroiodide 200 -- 6 10/10

A-5424 (PG) >1,000 50 -2 10/10

Cuanine hr % hioride I -1 10/10
0-1 "W" }I oo-J"o 2UO +2 10t/li

100 0 10/10
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AMINES and IMINES

Toxicity Radiation studies
Compound, USAF number, and vehicle A Changein

used for toxicity and LDp, i Mortality
radiation tests mg./kg. mg./kg. at 30 days

Hydroxylamine hydrochloride 10 -2 10/10
EK-340 (H20) 10-25 5 -3 10/10

Tetraethyl ammonium bromide 50 0 10/10
DO-32 (H20) 50-100 02 -2 10/10

Taurine 1,000 -2 10/10
CB-5 (HO) >1,000 500 0 10/10

1-Amino-l-propane sulfonic acid 500 0 10/10
I)O-27 (11,0) >1,000 200 -- 1 10/10

Sodium N-methyl tauride of
cocoaRnit oil 3O U I011U

Mo-3 (1120) 300-6i00 100 -3 10/10

N,N-Diethyl ethylenediamine 300 -- 10/10
AM-1 (11.0) 300-500 100 -4 10/10

N,N-Diisopropy] cthylene-
diaidn 100 +2 10/10

AM-2 (11,0) 200 50 ±2 10/10

N'-(Ilutyl)-2-niethyl-I,2-
propanediumine 100 -4 10/10

CS-1745 (l1,O) 200 50 0 10/10

Menthane-l,8-diunhine 50 B 10/10
lRI-4 (lfO) 530-100 25 0 10/10

iBnzylanine hydrochlorlde 300 0 10/10
EL-82 (1I1O) 500-750 100 ±1 10/10

N-Methylenzylarmine hydro-
chloride 200 -2 9110

EL-81 (I1O) 300-500 100 ±1 10/10

I)illthyllenzylaminc hydro-
chloride 100 -1 10/1"

E1,-78 (11,0) 200 50 43 10/10

2-Mcthylbenzyamiine hydro-
chloride 200 + 1 10/10

EL-1i9 (112) 200-300 100 -1 10110

N,N..Dimethyl-p-phenyl ethyl-
awine hydrochloride 100 4-3 10/10

L-7 (1,0) 200-30+1 1010
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(AMINES and IMINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Tox Doe Can it

used for toxicity and Approx. Changein

radiation testa LD. in ST,, in Mortality

mg./kg. rng./kg. days at 30 days

Epinephrine 5 - 10/10
UCTL-5 (H2 0) >5 3.3 0 7/10

,3 +3 l 6/10

N-Methyl-N-propargylbenzyl-
amine hydrochloride 200 -4 10/10

A-19120, (H2 0) 300 100 +4 9/10

1-Amino-1-phenylhexane hydro-
chloride 25 4-2 10/10

EL-14 (H 2 0) 26-50 5 -2 10/10

t..Phenylethylamine hydrochloride i0 - i 10/l0
1I.-76 (HO) 100-200 50 -3 10/10

N-Methyl phenethylamine hydro-
chloride 50 +5 10/10

EL-29 (H2 0) 50-100 25 -1 10/10

p-Methoxyphenethylamine 50 +2 10/10
EL-52 (PG) 100-200 25 +2 10/10

0-3,4-1)ichlorophenylethyl-
amine hydrochloride 50 -5 10/10

EL-28 (H 20) 50-100 25 +1 10/10

d-Desoxyephedrine hydrochloride 10 +2 10/10
EL-36 (1120) 50-100 6 0 10/10

2-Phenyl- 1-aminobutane hydro-
chloride

El,-19 (110 ) 50-100 50 0 10/to

,-l'hnyl propylamine hydro-
,Eloride 100 •1 10/10

EL-41 (H20) 1 50-100 !50 1-2 10/10

N-Methyl-3-phenyl propylamine t -

hydrochloride I0/
EL,-75 (11,O) 200-300 +1 10/10

261 +-tot
N - Methyl-3- ( p-chlorophenyl )

Propylamine hydrochloride 100 10/10
El, 73 (,120) 100-200 50 +2 10/10

N,N-Dimethyl--y-phenyl propyl-
amine hydrochloride 100 -1

SL-40 (H20) 100-200 50 -2 10/10
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(AMINES and IMINES

Toxicity Radiation studies
Comvound, USAF number, and vehiceox.

used for toxicity and Approx. DoeiT n
radiation tests LD0in Dosekg dasi Mortality

N,N-Dimethyl-3-(p-chlorophenyl)
propylamnine hydrochloride 100 -1 10/10

EL-77 (1120) 100-200 so +3 10/10

2-Phenyl hexylamine hydrochloridt. 5 01
EL-16 (14140) 50-100 10 +11 10110

N,N-D~iethyl 2- (p-toluene sultonyl
thio) ethy~ainn hydrochloridt: so 7 10/10

IN-817 (H.,fl) 50-10022 100

propane hydrochloride
EL-li (1120)) 50-100 50 +4 10/10

I ,2-DiiPhenyI-:I-atninopropane'

hydrochloride ____________________ ____________________

EL-21 (1120) 50-100 s0 0 10/10

N,N'-Dibenzylethylene diamine 50 0 10/10
1)0-63 (ING) 50-125 25 0 9/10

Pfl~ji-Triphenylethylamine
hydrochloride

tn-21 l10 150 50o -1 10/10

Aniline hydrochloride 300 -1 9/ 10
EK-442 (11.0) 300-600 I 100 (110/10

niAiiiinobentz jiifi tiride 50510/to
MA-i (1(;) 60-100 25 + 3 W0/11)

3i-A ,iooii-'l -c-h lorolwntzotri-
fluioridt! 50 -- 3 10/10

MA-13 (I(.) 100 25 4-4 10/10

2,4,6-Trimbroniazcnilite 500 0 10/ io
1)0-43 (1,() 500-1,000 300 -1100

p. l'h'yhmie dianli ni' 50 -2 10/10
EK-19 1,0)500025 +~ 1 10/10

2-Nielt hylprocaine hydr-ochloride I-___
EI,-l5 (ILA) 100-200 I 100 130/)

1)iplieltyhtiii I 1,000 I -1 10/10
tEK-lOS >I; 1,000 I 20001/o

iN ilt hy lt in i ne~ 100 I +2 10)/10
('12 (')200 50 -- 5 10/10
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(AMINES and IMINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Txct aito tde

used for toxicity and Approx. Change il

radiation tests LDAo in Dose ST, in Mortality

mg./kg. mg./kg. days at 30 days

Diphenylamine sulfate 200 -3 10/10
EK-743 (PG and H 2 0) 200-250 100 -3 10/10

4,4'-Diamidinodiphenylamine
dihydrochoride 75 0 t0/10

XR-37 (11.,0) 100 50 -t3 10/10

Naphthionic acid :00 1-3 10/10
M-5 (CMC) :100-400 200 -- 1 10/10

ibenzvline I
IJTI1-6 (11,0) >20 1.25 .. 2 10/10

N,N' Dliphenyl-p-pheziylene diatiin 300 -2 10/10
GY-2 (PG) 300-400 too 101(

N,N'-l)i-o-tulyl-p-phenylene
diamine 30 o 10/[0

(GY-I (P,) :300-400 100 10/10

N,N'- )iphenylbenzidine 1,0W(1 ,I 10/ 0
lEK-1797 (CMC) ,2,000 1500 1 10/10

A /,)(riIne f500 I '2 111/Io

EK-704 (011) foo-I,(00 2110 0 10/10

p-Aininonzobonzew![ 21{ ; !1

EK-1375 (I% mid ll)) 2011-300 200 (
100 - 2 9 110

N D,Ni) n ithy -p-henylzo-
aniline 750 7 10/10
4-;{:{1, (( M (") 500-1,00 10 2 10/10

200 W I /I0

.- Bcevzyl .Ihty!yIazn
hy iiru'li1o "iil '3)fl () I 10/(0

:K - (~;(i; 1(.,()) :100-0n 10 jIi 10110
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NITRILES

Toxicity Radiation studies
Compound, USAF number, and vehicle 'hn i

used for toxicity and Approx. Dose Change Mortality
radiation tests LD5 o in ST,, in atality

mfr./kg. mg./kg. days at 30 daya

Cyanamide 200 0 9/1.0
EK-1995 (HO) 200-300 100 +2 10/10

Calcium cyanamide 100 -1 10/10
CY-2 (CM(" 100-200 25 -2 10/10

Diethylcyanamide so -1 10/10
EK-6326 (PG) 50-100 20 -3 10/10

10 +1 10/10

Thiocyanic acid (sodium salt) 400 +7 /EK-T-434 (H.O) 500-600 200 4 2 1,

Ammonium thiocyanate 400 +3 10/10
EK-P-433 (H..O) M0-i 200 +3 10/10

Phenyl isothiocyanate j 50 --2 10/10

M-4 (PG) 100 25 + 1 10/10

Acetonitrile 400 +3 10/10
HK-488 (tI.,)) 500 200 +2 10/10

lydroxycetonitrile 
10 -2 9/10

7.5 >20 2/10
A-8565 (H12()) 10-25 5 0 8/10

2.5 + 1 10/10

Chloroneetonitrile 100 -4 10/10
K F 5 (P(6) 100-200 h0 +1 10/10

Azidacetonitrile 25 0 10/10

A-11014 (PG) >25 10 0 10/10

MctylMuijmm[itinitrih,
sul1fate 760 3 10/10

A.-8104 (11.,2) 1,000 700 t 3 10/10

N-Methylont! givvi.n( wii" le I204 0I55 (1c) 200 -1 f 10/10

1)- (' 2030110(0 - 1 I 10 /10

-Chloropropionit rile 100-200 100 -- 5 5 10/10

(A-8798) 60 4 3 10/10
A-879t8 (PG); DO-31 (11.,o) 25-,0 21 0 10/10

(I)O-31) 10 0 9/10

3- Bro mopropionitri 5e 60 42 10/10
)O-51 (PC) 50-100 25 +.3 10/10

Ethylene cyanohydrin 500 1 10/10
Ri-7 (11,0) 500-1,000 300 -- 2 10/10
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(NITRILES)

Toxicity Radiation studies

Compound, USAF number, and vehicle- TxcyRdtosui

used for toxicity and Approx. D Change inrdtintssLD 5 0 in Dose STno1 i Mortality
radiation tests mg/kg mcdkg. days at 30 days

O-Am inopropionitrile 500 - 1 10/10
A-8088 (11O) >1,000 200 -1 10/10

Cyanoacutic acid 200 -. 7 10/10
KP-17 (HlO) 200-300 100 "I1 10/10

Methyl cyanoacetate 200 0 10/10
KF-22 (P() 200-300 100 +2 10/10

Ethyl eyanoaeetate 750 -- 1 10/10
KF-25 (PG) 500-1,000 500 -1 10/10

is-Ethoxv acrylonitrile WO +2 10/10
KF-27 ('G) 100-200 50 -- 4 10/10

A'vtovn- yimhydrin 1 -1 9/10
R11-8 (u..O) 1-2 0.5 .-2 i1/1

a - Me~thyI -a-f it r pr'onih: 1(0 --. 1 10/1w
A- 13564 ('G) 10-15 5 -1 10/10

4 1irli.mobutyronitrile 50 +- 5,0/10
io-i; (PU) 100-200 25 -{I -l

3-Iientanne cyanohydrin 1 -2 10/10
A.17195 ( P() 1-5 (.6, 2 10/10

2 -MNet hyl -2- ( 2-htyd txytthyln ni no) -

"iti'jiitriht 200 5 1(0/10

A :041 ( 1I)) 2001-:100 100 -2 10/ 10

0- ( Ih.-I 2--ehhuroit hyhti inn I ) -
pro tionitrile 1i 1 10/10

liIll, 11r8 (H.0) 10-20 5 5 10/10
1 •-1 1 l0/I 0

P-lhYl tiurfitiitlo ylitn uimet iII v 1,0o [2 10/10
(11-23 (1l.(i) >-1,000 60(1• -1 1(1110

I -,:tlmy(1-( 1-e not hoxy ) -

4-thlle 1 1 10/010
A-Ii;:5 11l)) 1-5 0.5 -- 1 10/10

2,2 - Inimieyl3dnltihlln

proptiiinhltdhytd iyntihydrini 10 -8 10/10
A-1 r I'(;) 10-25 5 +1 10/10

I -Httt x y - ( yittuc In t ho;,y ) -
ethane 1 - 10/10

A 63", WG1) 1-5 0.5 +1 10/10



(NITRILES)

Compound, USAF number, and vehicle !Txct aito tde
used for toxicity and IApprox. Doe Change in Motly

radiation tests ILD60 in Dosekg ST,, in Mtaitys
m n./g g./kg. days a 0dy

I-Ethoxy-1-( 1-cyano-2-butenyl-
oxy)-ethane 10 -4 10/to

A-10637 (PG) 50-100 5 0 il

Kthv! tpthoxywethylidi enyno-
Retctate 25 II10/ 10

K F-I; (PC(;) 50101 0 10/40

Malononitrile 100 10/10

25 0 10/101

A-92300 (110;); KF-1 (1,0 50200r 0 2 /t0

50*- 4 1(

A11i'i2 (11) 00-0 10 4/ 10

Et1ho xy elhylene intlonon itri le 100 8 o/ 1
A-1-8( (PC,); F1)(1.)50-200)5 /1

25 0(1 1o/10o

Ethlioxyproyl dre ulle11ooitri l 0 1/
KI'-7 (11G) 150-100 ) 1 10/0W

Him -(2 t-yaltovethyI lit ~iinl I 00 10/10
A-856l4 011,01) -200 650 1 to10) 1

(l,j i' -'lioiollro i oil it ri 14 .5001 7 r1 0( 1 101/1W
E K -65 fl2 600 010)/10

EK-P-6662 (111t; anl 11M); lA-6 ( 1'C) 3100-400 31002 /1

I it hit dipropionit rilt WO' 101 1 l
IIA-; (PG) 10020 -- 2 10/10.

11A 7 0 l') 50-100 50, 101

H1-122 (0%) 50)0-1,000 2001 10 - 4/il0

a -('11 rlethoxy-p ,r- -bim-ryclo.-
p roIpyl leryl on itri Ic 20 I 5 101/10

A I57 (11G) -0200 iu-C 01

2-C597.y~ectltt izl 100 1 10toil0

A 1116,7 111j)) 25030 ~ o- 10/10
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(NITRILES)

Compound, USAF number, and vehicle Toxicity ~1 ~~ Radiation~ stuidies
use fo txicty ndApprox. , Change in

usediao tesictsn LD,,,1 in I Dose SIT in Mortality
kaitintet g.ikg. mg./kg. day s at 30 days

5-Methyl..5-cyano-2-pyvrrolidone 7,00 -2 1/10
A-4641 (PG) > 1 000 500 0 10/10

250 0 9/10

en yl eyniile -- 10 0 I 10/10
KF-21 (PG) - 10-25 5 3 10110

Phenyl aceto-aceto nitrile 200 -2 1 10/10
PE-1 (m') 200-300 W0- 1 j 10/10

I -Cyano- 1-phcinyl-2-huitanone 100 50 + 10/101
EL-S6 (PC) i0 [1

a-(Cnrhethoxyp~henylucetanilidce 20 -7 10/10
A-57541 (13G) 25-50 10 0 10/m0

1-( yai inoildehyidc 100 1 10/10
KI'-1 (NO) 100-2010 50 (410/10

p-Met hox yheiizildeliyde eyioh~ydriu 210 110/i 10
A-1379f; WG) 25 50 It)i /1

ii-P(oriny -p .rhlropieiyl 1
iieptiiii ri le 0( 0 IN(0 10

Klh.47 (1l() (-10 ) [ ) 2 10/10

if-I(pI-Meit o. plimloxy)

EL-op ioC)ril 1,00-1,00) 1( 3 w/11lo

p1116 0,G Iiuu liiy u:I; ii

Otttit iiI I 10t/11)

~-v ~autii I,,(yi, 100 3 10/14)
131-31 (NOt 100 200 1) 2 10110

I'ht lit (miii I It.It I 10 /I10

Ii;~~ 51) 1 Oni (11

JIii

'C I. - - lit' li



(NITRILES)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Changein

radiation tests LD 5 in Dose ST50 in Mortality

ng./kg, mg./kg. days at 30 days

3-Indolacetonitrile 200 -2 10110
CB-29 (PG and H2 0) 200-300 100 1 9/10

1-Cyano-l'-hydroxy-cyclohexyl
ether 200 -2 10/ 10

A-17933 (PG) 200-300 100 -1 10/10

Diphenyl acetonitrile 200 -2 10/10
KF-13 (PG) 200-300 100 -3 10/10

a-11-Diphenylacrylonitrile 100 0 10/10
A-9789 (PG) 100-200 100 0.1 o/!o

150 0+/1

a-( 1-Piperidyl)-a-tolunitrile 150 0 8/10

A-2217 (PG) 150-200 125 4 10/10
100 -1 10/10

50 -1 10/10

a- (4-Morpholinyl)-
p-tolunitrile 200 0 10/10

A-3730 (PG) 200-300 100 -1 10/10

e-Sulfanilamidocitpronitrile
hydrochloride 750 -7 10/10

A-5907 (PG) 500-1,000 500 -- 7 9/10
200 -1-3 10/10

:-Cyaino-8-nithyl-I 0-chloro-
acridine 200 - 10/10

A-14718 200-300 100 -5 10/10

3-Chloro-8-niethoxy-10-cyano-
acridine 100 -1 10/10

A-M3.1-'.6 (1'1G) 100-200 50 0 10/10
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HYDRAZINES

Toxicity Radiation studies
Compound, USAF number, and vehicle - -

used for toxicity and Approx. Change inradiation testa lAD 5 0 in Dose STo in Mortality
mg./kg. mg./kg. days at 30 days

Benzyihydrazine hydrochloride 25 +1 10110
EL-54 (H.O) 50 10 0 10/10

N-Methyl-N-benzyl bydrazine
phosphate 100 +1 10/10

LA-17 (HO) 100-200 BO -1 10/10

4-Methoxy-benzyl-hydrazine
hydrochloride 50 +2 10/10

LA-7 (H,0) 50-100 5 +2 10/10
___ -~___ _ ___~_ _ _ __25 -1 10/10

2-Phenyl-ethyl hydrazine di-
hy1r00hlarldz 50 + 3 10/10

LA-10 (H 2 0) 100

1-Cyclohexyl-2-hydrazino
propane hydrochloride 60 - 2 10/10

LA-4 (H 2 0) 50-100 25 4.2 10/10

I-tlydrazino-2-phenyl propane
phosphate 60 + 1 9/10

LA-22 (H,2O) 100 2r -+1 10/10

1-Phenyl-I-hydrazino propane
hydrochloride 200 + 1 10/10

LA-11 (112 0) 200-300 100 -1 10/10

2-Phenyl-3-hydrazino butane
hydrochloride 100 + 3 10/10

L A-I5 (HIO) 100-200 50 -1 10/10

N-Dimethyl-N'-(1-methyl-
2-phenyl) ethyl hydrazine
hydroehloride 50 ±1 10/10

LA-I:3 (1120) 100 26 -1 10/10

1-Phenyl-2-hydrazino-
ethanol hydrochloride 100 +3 10/10

LA-12 (1120) 100-200 50 -- 2 10/1.0

1- (2-Chloro)-phenyl-2-hydrazino
propane hydrochloride 100 -2 10/10

LA-2 (1120) 100-200 +3 10/10

[I-Methyl-2(4'-methoxy)
phenyl] ethyl hydrazine
hydrochloride 50 + 3 9/10

LA-18 (MtO) 5o-100 25 0 10/10
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(HYDRAZINES)

Toxicity Radiation studies
used for toxicity and Apo.Change in

Compound, USAF number, and vehicle Approx. DosenTgeinradiation tests LDAe in Dose ST., in Mortality
mg./kg. mg./kg. days at 30 days

1-(2'-Methyl) phenyl-2-hydrazino
propane hydrochloride 50 0 10/10

LA-6 (H 2 0) 100 25 +2 10/10

I- (3-Chloro)-phnyl-2-hydrzin o
propane phosphate 50 0 10/10

LA-3 (H 20) 100 25 0 10/10

2-(N-Methyl-N-benzyl) amino ethyl
hydrazine dihydrovhoride 50 +2 10/10

LA-21 (110,) 50-00 25 ±1 10/10

2-(N-Methyl-N-m-methoxybenzyl)

aminoethyl hydrazine dihydro-
chloride 100 - 2 10/10

LA-19 (H.,O) 100-200 50 +1 10/10

N- (m-Chloro-benzyl)-N-methyl-
aminoethyl hydrazine di-
hydrochloride 100 -2 10/10

LA-20 (11.,0) 100-200 50 +1 10/10

2-( N-Methyl-N-p-ehlorobenzyl)
nminoev.hyl hydrazine di-
hydrochloride 5(0 2 10/10

IA-14 (11,0) 50-100 25 t1 10/10

1i-Mcthyl-2-plienyl ethyl)-
hydra8zint! letliylene.ulfull iC
idil 50 .2 10/10

[,A-I(; (11G) 60-100 2 I 1 10/10

1 -(CiLarhthxy-2(,l-hydroxy phenyl)-
kpropyl hydrazine 400 -- 1 10/10

LA-5 (1') 400-500 200 -1-2 t(/1

1- (:'4'5;'-Trrimcthoxy-lihenyl)

2-hyd ro zino-p roliane hydro-
chloride 50 1t 10/10

LA-8 (11.O) 50-100 25 0 10/10

:,3 Anino-, (p-chlorophtenyl )-
pyraizole 100 t2 II/10

EI,.83 (1'G) 100-200 50 +2 10/1(

N.N'- llis-( I -phen~y!) .ihuprupyl

hydrazine hydrochloride _-5 10/I0
LA-. (1'G) j 200-300 104( -- 7 10I(
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OXACYCLOPENTANES an~d OXACYCLOHEXANES

Toxicity Radiation studies

Compound, USAF number, and vehicle Appsex ChTngin

radiation tests LD.g in Moraiysmg./kg. rg!g. days. t30dy

Furfurylamine 100 +1100
Q-1 (1120) 200 50 +3 10/10

5-Nitro-2-furaldoxinie 100 +1 10/10
EA-5 (PG) 100-200 50 0 10/10

2,5-Bis (chioromercuri) furan 10 -7 10/10
UCTL-974 (1120) 20-40 7.5 0 10/10

5 -4 10/10

B-Nitro-2-furaldehyde semi-
carbazone n

EA-4 (FGJ 200-3001001/1

5-Nitrn-2-fiuraldf-hydc-2-
(2-hydroxyothyl) semicarbazone 100 A-2 10/10

EA-3 (PG) 200 50 +1 10/10

Tetrahydrofurfurylamine 100 +4 10/t0
Q-2 (H.,O) 200 50 +3 10/10

1'etrithydrofurftirai 100 *f310/10
Q-4 (1'lG) 100-200 50-3 10/10

Mothyl tetr~thydrofuran 100--2 10/10
Q- 110-.1.000 500 --4 10/10

'Y-Valol-ohactone 500 +1 10/10
Q~3(110)200) 0 10/ 10

5.N it ro-2-ftzraldehyde thio-
q~j~ tar~lz(,le25 0 W0it)

K-1 -1(; 50-10 10_ +2 101

2-iiduzo iIeletiole200 -1 10/10
1KA-7 (11G~) 200-300 t00 -2 10/ 10

2-Amiino)-5-(5-nitro-2-furfuryl )-
1 ,:,4-thiod iazole 100 I -2 8/10

EA-11 (1IG.) 100-200 50 0 10/10

l-( 5-Nitrofurfu.rylidetneutniino) -

~.~thol~diritin50 ---7 7110
l"A-13 (11G) 50-100 25 0 10/10

N- O-Nitru-2-fui-furylidene)-
.1-aminoi-2-th ionxazolidone NOo 10 - 10/ 10

73



(OXACYCLOPENTANES and OXACYCLOHEXANES)

Compound, USAF numiber, and vehicle AToxt.aitons de

used for toxicity and AppDose Change in
radiation tests LDAO in Doe STA0 in Mortality

mg./kg. mg./kg. dayrs at 30 days

N-(5-Nitro-2-furfurylidene)-
3-amino-5-methyl-2-thio-
oxazolidone 200 -5 10/10

EA-8 (PG) 200-300 10- 01

N-O(-N itro-2-furfurylidene)-
3-amino-2-oxazalidone
(Furoxone) 20 2 01

EA-1 (PG) 300 100 +2 10/10

1- (5-Nitrofurfurylideneimino)- 
I3-methyl-2-thiohydantoin 100 -6 loylo

EA,12 (PG) 100f200 50 0 10/10

1- (2-Hydroxyethy ) -3- (5-nitro-- - - -_ ___

f urfurylideneamino) -2-
iinidazolidinethione 100 -6 101

EA-H1 (P(;) 100-200 50 -1 10/10

1-HydroxymethyI-3-(5-nitro-
furfurylieiocIamino) -2-
iniidnazolidiflethioflc 200 010/10

IKA-10 (PG) 200-300 100 )1

N- (5- Nitru-2-furf urylidene) -
I -itnninohydantoi n 10 01)+ 10110

EA-2 (116.) 100-200 50 + i 10/10

2- (2-lDiethyluininoethylthio-
miethyl) -5-hydroxy-1 ,4-pyrorte
hydrochloride 200 -1 10/10

IN-14 (I11,,) 200-300 100 ±1 10/10

Melilotol (IDihydrocounrin) 10+ 01
1)0-12 (P)200 100 -1 10/10
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THIACYCLOPENTANES

Toxicity Radiation studies
Compound, USAF number, and vehicle Apo.Changemi

used for toxicity and LD 0 in Dose ST i Mortality
raiaio tst m./g.mg./kg. days at 30 days

Thiophene 100 +1 10/10
EK-1860 (PG and H2 0) 100-200 50 -3 10/10

dl-Homocysteine thiolactone
hydroehloride 1,000 0 10/10

B3-10 (H.,O) >1,000 750 +3 8/10
500 +4 10/10

N-Acetyl-dIl-homocysteine
thiolactone 500 -2 10/10

8-:1 (1120) >1,000 200 -1 10/10
100 +3 10/t0

Dibenzothiophene 1,000 - 1 10/10
EK-4594 (CMC) > 1,000 500 +6 10/10

Berizidine sulfone 10 +1 11
ND-67 (PG) 200 +0 -31/10

Diphenylthiophithalide -10 1 01
B1-41 (Cottonseed oil); CY-12 >2,000 500oo 1 10/10
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AZACYCLOPENTANES and AZACYCLOHEXANES

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. ose Change ortality
radiation tests img./kg mg./kg. days at 30 days

Ethyl maleimide 10 -5 10/10
B-121 (H20) 25-50 1 +1 10/10

2- (3-Pyrrolidinopropylamino)-
4',5-dichloro- ( 1-diphenyl
sulfide) znonohydroehloride
hemihydrate 50 +1 10/10

AB-31 (HM) 50-100 20 -3 10/10
5 -!-4 10/10

2- (#-Pyrrolidinopropionamido)-
4,4'-dichloro- (diphenyl
sulfide) 11000 0 10/10

AB-27 (PG and H.,0) >1,000 750 +2 10/10

(3 Pyrrolidinnpropionamido)-
4',5-dichlorodiphenyl sulfide 200 +3 10/10

All29 (PG and 1120) 200-300 100 -2 10/10

Ilndole-3-anetic acid 750 -1 10/10
C1-16 (ILO and NaOH) >1,000 500 -2 10/10

Curbazole 200 + 1 10/10
EK-600 (1'6) 200-300 100 +3 7/10

2-Triacetyl-nocliolyl-
octahydro pyrrozalinc 75 _6 10/10

UCTL-847 (1,G) 50-100 50 -1 10/10
10 +2 10/10

1'ik-olinic acid 100 -2 1/ 16
IUCTI-3 (11,0) >100 50 1 1 1(/10

25 1 1(;/16

l'yridi ne-3-s11tfo,ic acid 750 -4 10/I10

NII2 112) 760 I 500 'I 101,10N11-2 (11,O) .750 1)0 2 10/10
25 1-4 10/10)

Ilicotinie acid hydrnzidc
(is-njzidj) 100 1 1 10)! 1

C1-2 (110) 100-200 60 -+ 2 10/if)

:)- Mt,ir-ic l)tonet hIyl-I-(xy nwthyl-
5-(xy-6-niethyl-pyridlite 250 (4 10/10

S'-I (I,o) 250-500 100 0 10/10

I- (4-t'yridyl)-2 -nit ropropanol MO0 0 10/10
XR-5 (PG and I..0) >400 200 - 1 10/10

I 100 -2 10/10
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(AZACYCLOPENTANES and AZACYCLOHEXANES)

ToxicityRadiation studies

Compound, USAF number, and vehicle Tox.

used for toxicity and Approx. Change in
radiation tests LDo in Dose STm/o in Mortality

mg./kg./ kg. days at 30 days

N-(2-Pyridyl)cinnamamide hydro-
chloride 100 +1 8/10

IN-872 (PG) 100-200 50 -1 10110

N-(p-Nitrobenzyl)piperazine
hydrochloride 100 0 10/10

IN-821 (H 2 0) 200-300 50 -I 10/10

N- (2-Pyridyl)-a-hydroxy-
phenethyl amine hydro-
chloride 250 0 10/10

IN-511 (H.,O) 500-1,000 100 +1 10/10

hydrazine phosphate(Iproniazide) 200 0 10/10

B-120 (11O) >300 100 +1 10/10

N-Phenyl-3-hydroxypyridinium
chloride 750 0 10/10

Q-8 (1120) 750-1,000 500 -3 10/10

N-Methyl-4-[2- (phenylthio)
ethyl]-pyridine methobromide 50 -1 10/10

IN-5 (!0) 100 25 -2 10/10

2-Methyl-3-hydroxy-4-hydroxy-
methyl-r-isothiou reliomethyl-
pyridile lihydroehloride 800 0 10/10

SC-3 (1110) 300-500 10(- 10/10

4- [2- ( Benzylthio)ethyl] pyridine
hydrochloride 100 0 10/10

IN-I (1120) 200-300 F,0 -2 10/10

4l-I 2- ( I'hcnylthio0 ) thy II -

pyridine hydrochloride 100 0 141/101
IN-; (110) 100-200 50 -1 10/10

pyriditiv hydrochRmid 10 , 50 -2 10/1 0IN-I; (26) 100 25 -2 1lO

Il- (N N- Mct Iiyl-3i- lind'lylet hyt 1-

pyridini ui hydrochloride 200 -4 10/10
IN- o l'f;) 200-:00 10 -3 /10

N-I 3-' rimetiylanii nopropyl)-
4-P N-inrthyl-3-indolylethyl)-

jpyridinimn dilrornide 15 - 1 10/10
I N:I, (1 ))25-.50 5 -1 10/10
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(AZACYCLOPENTANES and AZACYCLOHEXANES)

Toxicity j _____Radiation studies

Compound, USAF number, and vehicle Aox. han in
use fr oxciy ndApprox. Change in

used for toxicity and LD2 o in Dose ST2 o in Mortality
radiation tests mg./kg. mg./kg days at 30 days

Cinchoninic acid 200 +1 10/10
D-2 (H20) 200-300 100 0 10/10

3-Carboxy-4-hydroxy-7-chloro-
quinoline 100 -7 10/10

KF-16 (PG) 100-200 50 -3 10/10

Hexadecane-1,16-bis-iso-
quinolinium chlnride 5 -5 10/10

XR-39 (H20) 10-20 2.5 0 10/10
1 -4 10/10

6-Ethoxy-1,2-dihydro-2,2,4-tri-
B.. (G ".... ..... 200 -6 10/10

B-24 (PG) 100 +4 10/10

1,2-Dlhydro-2,2,4-trimethyl-
6-phenylquinoline 200 -. 4 10/10

B-29 (PG) 200 100 +2 10/10

2-(3-Piperidinopropionamldo)-
4',6-dichloro- (1-diphenyl
sulfide) 100 +5 10/10

AB-430 (PG and H20) 100-200 50 +2 10/10

2-(3-Piperidinopropylsniino) -
4°,5-dichlorodiphenyl sulfide
monohydrochloride 200 -- 4 10/10

AI-432 (H110) 200-300 50 -2 10/10
10 +4 10/10

2-(3-Pipeirhliiopropionarnido)-
4,4'-dichlorudiphenyl sulfide 100 +2 10/10

AI-428 (PG and 1120) 100-200 50 +3 10/10
10 -2 9/10

2- (3-Piperidinopropylamino)-
3,4-dichloro-( 1-diphenyl sulfide)
monohydrochloride hernihydrate 2 30O -3 10/10

AB-433 (H20) 200.300 50 -4 10/10

5-Hydroxytryptophane
CB-96 (H0) 200-400 300 +5 8/10

200 -5 8/10
Scrotonin creatinine sulfate 100 -3 9/10
CB-32 (H 20) >300 75 4/10

50 -2 10/10
25 -3 7/10

Adrenochrome 150 -6 10/10
UCTL-7 (H0) 100-200 100 +1 7/10

60 0 10/10
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(AZACYCLOPENTANES and AZACYCLOHEXANES)

Compound, USAF number, and vehicle ToiiyRdato tde

used for toxicity and Approx. Change in

radiation tests LD,, in Doe ST5 0 in Mortality

mg./kg. nig./kg. days at 30 days

Adrenosem salicylate 500 +1 8/10
V-1 (142 0) 750-1,000 200 +1 9/10

Methyl ergonovine rnaleate
UCTL-8 (H,0) 6 2 --2 10/10

3-Hydroxy-3-(4-chloro-
3-sulfamylphenyl)
phthalinidine (Hygroton) 500 -- 2 10/110

GE-3 (H2O) >50200 +2 10/10

Reserpine 9K0/(
UB-27 (PG) 50-100 1 01

D-Lysergic acid diethylaniide 50-5 10/10
SZ-2 (H.,O) 50-100 25 -2 10/10

2-Broni-D-lysergic acid diethyl-
amide 25 -2 10/10

SZ-1 (112O) 25-50 10 0 10/10
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OXAZOLES and OXAZINES

Toxicity Radiation studies
Compound, USAF number, and vehicle Tox a nge i

used for toxicity and Approx. Dose Change in Mortalityradiation tests LD,,o in Doe STnO in Motly
nmg./kg. mg./kg. days at 30 days

3,4,5-Trimethylisoxazole 500 0 10/10
CS-1340 (H 2 0) 1,000 300 -- 4 10/10

5-Amino-4-(p-chloro-phenyl)-
isoxazole 100 +1 10/10

EL-65 (PG) 200 50 +1 10/10

Benzoxazole 300 -2 10/10
EK-5017 (PG and 1-4O) 300-500 200 +2 9/10

400 -4 10/10
FK-5429 (CMC) 400-600 200 4.2 10/10

5-Chloro-3- (11)-2-benzoxazolonc 50 + 3 10/10
MA-10 (PG) 50-100 25 +2 10/10

2-Henzoxazolethiol 200 -3 10/10
KK-531 ! (CMC); 150 +13 5/10
XR-28 (110 and NaOll) >200 150 +4 10/10

100 -41 10/10
100 -2 8/10

2-Methyl~benzoxazole 300 -3 10/10

EK-982 (1'G and I,.0) 400-500 0 -. 1 10/10

2-Aninto-5-i-iidoro|Jen!zoxatzole 100 -1 :1 10/10
MA. 12 ( I') 100-200 50 10110

2 (o-]iyd rox yphvnyl)-en z'oxazlt ,00 0 10/10
]K 6754 (C( ttontwed il41) 2,o00 600 1I 10/10

2,5-1 )ip~iylox~zole 751 - I 10/10
EK-6i775 (CMNI) 750-1,000 500 3 10/10

200 0 10/10

3 .Morpholinue 1,000 -2 10/10
1)-:€9 (110) ',0500 -1 10/10

N.N- ( 4-! )xapentautut hyhne)-te.rt-
ityIt h;io, u fi5n0ide -00 ±7 8/10

B-27 (1'() >2,000 200 .4 8 9/10

Phenntutrazine hydrowhloride
(l'reludin) o0 -2 10/10

)50-100 25 10/10
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(OXAZOLES and OXAZINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Apo lagiused for toxicity and Dose hageI MotlityApprOx Dos ST,, in

radiation tests mg/kg. mg/kg. days at 30 days

4,4'-Dithiodimorpholine
EK-T-6645 50 -5 10/10
B-17 (PG and H20) 50-100 25 -2 9/10

1,4-Bis-(4-morpholinyl) -2-
(phenylthio) -2-butene I200 +2 10/10

A-4890 (H20) 600-1,000 50~ -1 10/10
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THIAZOLES and THIAMORPHOLINES

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Doe STein

used for toxicity and po ie in Mortality
radiation tests mg./kg. mg./kg. days at 30 days

Thiazolidine hydrochloride 500 +1 10/10
C-4 (H20) >750 200 ±1 10/10

2-Thiazolidinethione 600 +1 10/10
EK-P-5444 (CMC) >600 400 +2 10/10

Thiazolidine-4-carboxylic acid 100 0 10/10
C-1 (H20) 100-200 50 -1 10/10

2-Aminothiazole 100 -2 10/10
EK-P-5501 (PG) 200 1 jG i0i10

Pseudothiohydantoin
100-200 100 .| 3 10/10

BE-4-5 (PG); HA-9 (PG) (BE-4-5) 50 0 10/10
>1,000 1,000 -3 10/10

(HA-9) 500 -3 10/10

Thiazoline-2-thiol 300 + 1 10/10
A-10211 (PG) 300-500 100 +1 10/10

Rhodanine 100 +1 9/10
IA-2 (PG) 200-300 50 +1 10/10

2,4-Thiszolidinedione 400 +1 10/10
YK-5496 (11,) 400-600 200 +3 10/10

2-Anfno-4-inethyl th1az0le
monoformate 00+ 2 10 /10

I'l)-15 (11.0) 500 200 -4 10/10

2-A minu-5--nitrothiazole 200 +1 10/10
FK-O501 (CMC) 200-300 100 +2 10/10

2-Methyl thiazolidine-4-
carboxylic acid hydrochloride 500 0 10/10

C-6 (H20) >750 200 0 10/10

2-Ethyl thiazolidine carboxylic
acid 200 -2 10/10

C2-2 (1120) 200-300 100 0 10/10

Aniinu-tert-butyl thiazoyl sulfide 1,0(0 0 10/10
B-36 (H20) >1,000 200 + 1 10110

Pseudothiohydantoin 100 -4 10/10
I)M-I (PG) 100-200 50 +2 10/10
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(THIAZOLES and THIAMORPHOLINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Change in Mortalityradiation tests LD,, in Doe STrq in Motiy
mg./kg. mg./kg. days at 30 days

2-Amino-4-phenyl thiazole mono-
hydrochloride 100 -4 10/10

PD-14 (H 2 0) 200-300 so +1 10/10

N-Ethyl-N-thiazylaniline 400 0 10/10
ND-65 (PG) 400-500 200 -2 10/10

2-Aminobcnzothiazole 150 -4 10/10
XR-27 (H 2 0 and NaOH; EK-3940) 200 100 -1 10/10

50 +3 10/10

100 4.1 10/10
2-Amino-6-methylbenzothiazole 75 -. 5 10/10
ER-5171 (CMC) >100 50 +2 9/10

25 +4 10/10
10 -1-2 10/10

2,6-Diaminobcnzothiazole 500 0 10/10
A-7529 (PG) > 1,000 200 -1 10/10

2-ilydrazinobenzothiazole 100 --1 9/10
EK-3967 (PG) 100-200 50 -t2 10/10

Sulfathiazole 400 0 10/10
SN-A (1',) 400-500 200 -2 10/10

2-Amino-4-phenyl thiazole
monohydrochloride too -4 10/10

PD-14 (11.0) 200-300 0 l 10/10

2-A mino-4-(d-biphenylyl) thiazole 100 - 2 10/10
EK-4373 (CMC) 150 r0 -1-3 101/10

Benzothiazole 100 -2 101/10
EK-4812 (PG and H 2 )) 100-200 50 0 10/10

2-Chlorob4-nzothiazole 200 --3 10/10
EK-2784 (PG and 1120) 200-300 100 -5 10/10

10 +1 9/10

2-Benzothiazolethiol 150.200 150 1 8 10/10
(2-Mercaptobenzothiazolc) (XR-29) 100 -- 2 10/10

400 -3 10/10
200 +-5 6/10

XR-29 (H20 and NaOI) >300 150 +7 10/10
EK-2638 CMC) (ER 21.18) 100 +7 10/10

100 8-4 10/10
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(THIAZOLES and THIAMORPHOLINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. o i

used for toxicity and Dose Change inradiation tests LD $o In Doe ST50 inMotl y
mg.ikg. mg./kg. days at 30 days

6-Amlno-2-bernzothiazolethiol 150 + 10/10
XR-30 (H2 0 and NaOH) 150-200 100 0 10/10

EK-P-3994 (CMC) >300 200 - 10/10

100 -3 10/10

2-Mereapta-6-nitrobenzothiazole 50 +2 10/10
EK-3991 (CMC) 25-100 25 -3 10/10

2-Methylbenzothiazole 200 -5 9(10
EK-1853 (PG and HO) 300-500 100 0 10/10

5-Chloro-2-inethylbenzothiazole 300 +2 10/10
EK- P-4a (PG) 150 +1 9/10

2-Methyl mereaptobenzothiazole 200 -2 10/10
EK-4008 (PG anti H2 0) 200.300 100 -2 10/10

50 +3 10/10

2-Carbethoxyrnethyl thiobenzo-
thiazole 200 -2 10/10

T-4 (PG) 200-300 100 -3 10/10

4,6- Di-hliro-7- (?-diethylamino-
ethyl)-amino benzothiazole
d ibyd roehloride 100 + 1 10/10

1)IJ-1 (ILO) 100-200 25 0 10/10

N-( ydholixyl-2-benzothiazole-
sul fellidh 1,000 -- 8 10/10

11-16 (cM() >2,500 500 -- 2 10/10

2,2'-lI)ithio-bix ( Isnzothhinzohe) 1,000 -- S 10/10

or 11inzot hiazyl disulfile .2,000 500 0 10/10

200 -2 10/10
(B-23, EK-f4,2) 200 - I 10/10
(CY-6) 100-200 150 - 7 10/10

100 +1 10/10
100 -1 10/10

TIhiai.,, lmt'0 yliec cid

hydrh'hlorid ' 500 -- 6 10/11
.-:1 (I_,) ,750 200 + I 10/10

N,N-1 )imethylthioniorpholiniunI
iodide 0 4_ Woo /1

A-52)00 (11.) 100 20 10/10

4,5- IN muthyl-6- phcnyl-3-th ia-

nmorpholinune 200 1 10110
I'1)D-. (I'G) L 200-300 00 - 51010



(THIAZOLES and THIAMORPHOLINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle- anen

used for toxicity and Approx ioenhngi Mortality
mg./kg. mg./kg. days at 30 days

3,8-Bis[2-(4-thiomorpholinyl) -

ethyl]-2,5-piperatine dione
A-5205 (CMC) >2,000 500 +0 10/10

Phenothiuzine-B-oxide >1,000 750 +2 :10/10
DO-5B (PG); DO-16 (PG) (DO-58) 500 +1 10/10

100-200 100 -1 10/10
(DO-16) 50 -2 10/10

3-Ethochioride of 9-dimethyl-
amine 3-isophenothiazine 100 -4 10/10

NDCO(P)50 -4 10/10

10- (a-Methyl-a-diethyl ~ ______

aminoethyl) -phenothiazine 100 ±1 10/10
XR-9 (PG) 100-150 75 0 10/10

50 0 10/10

10-(#-Dimethylaminopropionyl)-
phenothiazine 75 -1 10/10

XR-6 (H2O) 1 50-100 1 50 +2 10/10

I0-(#-Dicthylaminopropionyl) -

phenothiazine 100 +1 10/10
XR-7 (PG) 126-150 75 +2 10/10

50 +1 10/10

10- (iPyrrolidinoncetyl)-
phenothiazine 150 +2 10/10

X R-26 (PG1) 150-200 100 -3i 10/10

10- (a-Pyrrolidinopropionyl)-
phetiothiazine 125 -4 10/10

50 +2 10110

2-Methylrmertcapto-i0[2- (N-methyl-
2-pipr-ridyl)Pthyl] phenothiazine
hydrochloride (Mellarfl) 100 -0 10/10

SZ-3 (11,4)) 100-200 0+1/0

Tioetlhyl-1i-[(tnethyl-4'-piper-
azinyl)-.T-propyl 1-10-pheno-
thiazine dirileinate 10-: 10/ 10

SZ-4 (11.0) 100-200 50 -o 12 10/10
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DIAZOLES and DIAZINES

Toxicity Radiation studies
Compound, USAF number, and vehicle Approx. Coenge in

used for toxicity and LDpin Change in Mortality
radiation tests mg./kg mg./kg. d0 at 30 days

4-Aminopyrazole hydrochloride 300 -4 10/10
EL-.S (HO) 300-500 100 +1 10/:0

3-Chloro-4-aminopyrazoe
hydrochloride 200 0 10/10

EL-46 (H1O) 200-300 100 0 10/10

3-Amino-4-cyano-5-athyl
pyrazole 500 -2 10/10

EL-35 (120) 500-1,000 300 -1 10/10

3-Amino-4-phenyl pyrazole 200 0 10/10
EL-34 (11 0) 200-300 100 1 10/10

1,3,4-Thiadiazole-2,5-dithiol 100 0 10/10
A-8354 (PG) 200 50 +1 10/10

2-Amino-5-methyl-1,3,4-thiadiazole 400 -2 10/10
CY-3 (PG) 400-500 200 +2 10/10

75 -2 10/10
9- (0-Chlorethyl) carbazole 50 -2 10/10
UCTL-188 (PG) 50-100 10 -3 10/10

2 +5 10/10

2-Benzimidazolethiol
XR-21 (1120 and NaOH) 150 0 10/10
EK-6540 200 100 +2 10/10

5-Amino-2-bentirnidazolethiot 400 -2 10/10
EK-5133 (CMC) >300 200 0 10/10

2-Aminobcnzimidazole 100 0 10/10
EK-4037 (PG) 100-200 50 +2 10/10

2(2'-Dimethyl aminoethyl
mercapto) benzimidazole
dihydrochloride 100 +1 9/10

EL-56 (HO) 200 10 + 1/10I0 0 10/10

2- [3 (Dimethylamino) propylthio]-
benzimidazole 5n -1 10/10

IN-8 (1120) 50-100 25 1 10/10

Imidazole 300 +2 10/10

EK-4733 (H2P) 300-600 100 0 10/10

2-Mercaptoimidazole 200 0 10/10
EL-57 (HO and NaHCO s ) 200-300 i00 -1 10/10
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(DIAZOLES and DIAZINES)

Toxicity Radiation studies

Compound, USAF number, and vehicle Toxicity Radiation studies

used for toxicity and Approx. Dose Change in
radiation tests LDro. in mg./kg. ST,, in ataymg./kg, days at 30 days

2-Mercaptoimidazoline 200 +1 10/10
EL-62 (H.0 and NaHCO') 200-300 100 0 10/10

2-Imidazolidinethione 1,000 -5 10/10
EK-P-5950 (PG and H"O) >2,000 500 +1 10/10

Hydantoin 1,000 + 1 10/10
DO-66 (H 2 0) >1,000 500 -3 10/10

2-Thlohydantoin 100 -1 10/10
BE-25 (PG) 100-200 50 0 10/10

2-Mereapto-4-imidazole
carboxylic acid 750 0 10/10

EL-98 (H 20 and NaHCO,) >1,000 Soo +1 10/10

1-Acetyl-2-thiohydantoin 500 0 10/10
B-7 (PG and H,O) 750-1,000 200 +4 10/10

200 +2 10/10
BE-0405 (PG) 200-300 100 0 I0/O

1-Mpthyl-2-mercaptoimidazole 750 +5 10/10
EL-30 (H,O) 500-1,000 500 -2 10/10

1-Methyl-2-mercapto-5-imidszole
carboxylic acid 200 0 10/10

1.J-97 (H( and NaOCOa) 200-300 100 -3 10/10

1-n-Butyl-2-mercaptoimidazole 200 -4 10/10
EI-64 (H.0 and NaIICO.) 200-300 100 -2 10/10

1-Mec-Butyl-2-mercapto-
imidazole 100 - 1 10/10

E1-59 (P() 100-200 50 + 2 10/10

l-lsobutyl-2-mcrcaptoimidazole 200 -2 10/10
El-66 (P(;) 200-250 100 -1 10/10

2-Mercapto-5-carbethoxy-
imidazole Boo +2 10/10

gI,-63 (IL10 and NAIICO) 300-500 200 +1 10/10

Histamine diphosphate 6 500 +1 10/10
1-132 (1120) >500 300 +2 10/10

I Thiohf!stidine 1,00f) + 2 10/10

B-1 (11,o) 1,000-1,5(0 600 3 10/10
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(DIAZOLES and DIAZINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle Appox Change in

used for toxicity and AprOx.n Dose S"i otlt
radiation tests LD5 0kg in ng.i kg. days at 3oaiys

1- (Diniethylaminoethyl) -2-mercapto
imidazole hydrochloride 300 0 10110

EL-56 (112 0) 300-500 200 +2 10110

2-(Carboxy methyl thio)-2-
imida7.nhine chloroacetate 200 - 3 10/10

PD-5 (H.O) 200-300 100 +1 10/10

2-(3-Aminopropyl thio)-2-
imidazoline dihydrobrond 100 - 1 10/10

PDA- (H.,O) 200-300 50 0 10/10

1,3-Ethylene-2- (3-trimethyl-
amino) -propylisothiouroniuni
dibromide 25 -- 5 10/10

IN-9 (HO2) 25-50 15 +1 10/10

I -1.supropyl-2- ( 2-mercuptoethyl-
ami i no) -4,4 -dimethyliMidzIZO-
linium 4ulfate 1,000) -2 10/10

B1-27 (ILO) > 1,000 600 2 10/1(0

imidaIzolilline 800 (2 10/11()
(-7L(11"o) 300-500 200 -210/10

I-Ei iothionine hydrichloridv r-o 1* 1 0/ 10

I -h Ii ( 4,5I iyridzoly I -
,*thy-32 I Intth'~,Jy JN y -500 1 1 10/10

2 thiouteit 4000 111/10)
A-1;231 (P'G) 500-760 200 I I X/l0

100 -410/10

Krsscq,. x- 1691 (high M.IV.
intidazolilne) r(1 0 51(

i1((let 0 2 10110
EL-~ ('Uj100-200 I)0 10(110

1 -I1'euYl-4I.4-dinmethylintiidnzo-
hidine 1001 ~ 710(

(CM-1752 (116) 100-100)5 (1

1-11h.'nylothvI4--ere-ipto - ((

EI.-q6i (11G) -.- 100-200 51 2 101:110
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(DIAZOLES and DIAZINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx Change inradiation tests 111g. oz S~ in Motiy
ad tm./kg, ig.ikg. days at 30 days

1-(2'-Pyridyl) -2-mercapto-
imidazole dihydrochloride 400 -1 10/10

EL-61 (PG) 500-1,000 200 -2 10/10

l-Benzoyl-2-thiohydantoin 200 +2 9/10
B-14, EK-3881 (PG and 1120) 200-400 100 -3 10/10

Pyrimidine 1,000 0 10/10
CB-15 (PG) >1,000 500 0 10/10

Uracil 1.000 4-1 11111A
'p! 4 1! (e%, 500 0 10/10

2-Aminaopyrimiine 1,000 +2 10/10
CB-6 (H2 0) >1,000 500 +2 10/10

2-Amino-4-carboxy-5-chloro-
pyrimidine 200 +1 10/10

CB-12 (PG) >300 100 -3 10/10

2-Amino-4-methyl pyrimidine 400 +3 14/16
200 0 16/16IICTL-2 (H 2 0) >400 100 0 16/16

50 -4 16/16

2-4-1)ihydroxy-6-amino pyrimidine 200 - 2 10/10
KF-12 (PG) 200-300 10 --1 10/10

4-Oxy-6-diethoxy-3-nietiIyl-
pyrimidine 300 A-1 10/10

XR-4 (PG and 11,0) >200 200 0 10/10
100 0 10/10

Thyinine 1,0(}0 0 10/10
S-2 (1.j)) > 1,000 400 -- 1 10/ 10

5-Methyl-5-/ -isothioureido-
ethyl Inrbituric acid hydro-
bromid 500 I W/1O

EL-87 (11.0) 750-1,000 200 +2 10/10

2-Thiubarbituric acid 4010 4-1 10/10
EK-660 (CMC) 600-1,000 200 -- 2 10/10

2-Am ino-4-niethyl-5-iodo-
6-pyrimidinethiol 300 - I 10110

EL-25 (1( and llO) 300-400 100 +3 10/10

2.4- I)ithiopyrimidine 1MO(1 +4 8/10
dB-.|14 P(;) 250-500 5) *-1 10/10
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(DIAZOLES and DIAZINES)

Compound, USAF number, and vehicle Txct aito tde

used for toxicity and Approx. Dose Change in Mortality
radiation tests LD./kin S~ roIn a 0dy

m.k.mg./kg. days a 0dy

6-Methyl-2-thiouracil 500 0 9110
EK-6454 (PG) 200 100 0 10110

2-Thio-4-methyl-6-oxypyrimidine
(Na Salt) 300 +2 10/10

EL-100 (11 2 0) 500 200 -1 10/10

5-Carbethoxythiouracil 150 +2 10/10
XR-1 (112 0 ) >200 100 +4 10/10

2-Mercapto-4-oxy-o-diethoxy-
3-methyl pyriniidine 0 -i 10/,10

ALR-3 (PG and H.0) >200 200 -2 10/10
100 +1 10/10

2-'rhio-4,4,6-trimethyl dihydro-
pyriniidine 100 -3 10/10

K-1795 (PG) 100-200 50 +3 10/10

2-Thio-1,4,4,6-tetramethyl
dihydropyrimidine 100 -1 10/10

K-1338 (PG) 200 so -1 10/10

1-p.Ilydroxyethyl-Z-thio-
4,4,0-trimethyl dihydro-
pyrimidine 200 +3 10/10

K-1797 (1'(;) 200-300 100 -1 10/10

2- Ethy Imerempto- 4 -oxy-fl-diethoxy-
1-methyl pyrinidine 300 -4 10/10

XR-2 (PG and H 2 0) >400 200 +1 10!I0
100 +2 10/10

I -(n-Hutyl) -2-thio-4,4,ri-tri-
methyl dihydropyrimidine 100 +2 01

K-1339 (PG) 100-200 60 -1 10/10

2-(Acetaniido-tert-butyi) -
6-propyl-isothiouracil 100 0 10/10

B-60 (PG) 200 60 +1 10/10

5-Allyl-5- ( -methylbutyl)-4-imino-
2-thiobarbituric acid (Na salt) 300 -7 10/10

EL-22 (11,0) 300-500 100 -3 10/10
50 +14 10/10

2-Thio-4-methyl-u- -,-diethyl-I
aminopropyl)-6-oxy-pyrimidin. 300 -1 10/10

EL-2 (IPG and If0 10+ 1 /0
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(DIAZOLES and DIAZINES)

Compound, USAF number, and vehicle Txct aito tde
Approx. Doe Change in

used for toxicity and Dosc iniT 0  Mortality
radiation tests mg./kg.i ing.!kg. days at 30 days

4-Amino-6-oxypyrinidine-
2-thioglycollic acid 25 -1 10/10

EL-b0 (H.,O) 0-05 +1 10/10

2-Mereapto-4-amino-5-carbethoxy-
pyrimidine g00 -1 10110

EI-24 (PG and H20) > 1,000 100 +2 WIG1

1 -Butyl-3,4,5,6-tetrahydro-1
2-pyrimidinethione 100 -1 W0/1

PD-i (PG) L 100-200 60 0 10/1

Thiamine hydrochloride 100 10/10
CB-20 (112O) I 200 F)0 10/10

p-Mereapto sulfadiazine (TSD) so-1 10/110
1,0-3 (PG) 100 25 +2 10/10

1- (Cyclohexyl )-2-tbio-4,4,6-tri-
rnethyldihydropyrimidiinc 100 10/10

K-1861 (PC) 100-200 Go 0 10/10

1 -Phenyl-2-thiio-4,4,6'-triinethyI
dihydropyrintidlinp. 100 D) 10/10

K-4794; (PC) 200 .110/10

1 -(2-Ilylrixyphenyl) -2-thio-
4,4,6-triniethyl dihydro-
pyriinidine "00 '1 10/10)

K-1344 (11C) 200-3100 +0 1111

1- ( M-lydroxyphenyl) -2-thin-
4,4,6-triniethyl dihydro-
pyrim idinp 0 1 01

K-13'I5 (PG) 100-200 100 +1 10/10

1-(4-Hydroxyphenyl) -2-thio- 
-

4,4,6-tritnethyl dihydro-
PY rim idine 20- 01

K-13146 (PC;) 200-300 100 +13 10/10

1- (2-N itrophenyl )-2-thio- - --

4,4.6-trimethyl dihydro-
pyrimnidine 20- 01

K-1351 (PC) 200-400 100 -1 80/10
10481

1-(3-Nitrophenyl) -2-thin- -- I
4,4, trirnrthyl dihydro-
pyrimidirie 2030  0 19

K-1352 (1%) 20-0 200 +1 110

92



(DIAZOLES and DIAZINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle--

used for toxicity and Approx. Doe Change in

radiation tests LD,,, in Dosekg ST, Mortality
mg.fkg. das at 30 days

1-( m-Tolyl ) -2-thio-4,4,6-tri- 
m.k. dy

mthyl dihydropyrimidine 200 0 9/10
K-1341 (PG) 200-400 100 +4 7/10

50 +1 10/10

I-(o-Tolyl)-2-thio- 1,4,6-tri-

mothyl dihydropyrimidine 20 00 -3101

1- (2-Chlorophenyl)-2-thio-
4,4,6-trimethyl (lihydro-

X-B147 ld(l) 9U-U 0I3110

K1 347 (11G)h 100-2002innia

4 ,4,6t-vIiniethyl dihydro-
pyvinmiilne 200 -2 10/101

K 18 (11(. ) 200-3100 100 - 1 7/10

.1,4 ,6-triiiwthyl (jib ydni-

pli IIIiiiii 1001 to/lI
K-:l9('()200 50 1 1 10/101

1- (p S~ill rUodI4ell I-2th

lpylilitdiI 21144)

.51 11/10

-(2 2Siuilfo I 1 l ilphwiyl 4-

2 ilhj,-4,I,4 *iiin~l. 200 NM

J 'UH (1.(;) I 2400 :i4)() ! 44 I 10i4

1, f p-4I)illmthl imill~pliviyl I

p I (l'id ll 0 44 11 1 104

11 1 Iii 14493



(DIAZOLES and DIAZINES)

Compound, USAF number, and vehicle Tpoxt Do ditie STudi

used for toxicity and Approx ins Change in Mortality
radiation tents mg./kin mg./kg. dSTi at 30 days

m-Phenylene-bis-1,1V-(2-thio-
4,4,6-trimethyl dihydro.
pyrimidine) 100 +2 10/10

K-1359 (PG) 100-200 50 -5 10/10

p.j)-Diphenylene bis-1,1'-

dihydropyrimidine) 100 ... 1 10/10
K-1358 (PG) 100-200 50 -1 10/10

1-Mdethyl.2,4-phenylene biq-

dihydropyritnidine) too0+ 10/10
K-1360 (PG) 100-200 60. 0 10/10

1- [p- (Phenylnzo) phenyl]-2-thio-
4,4,6-trimethyl dihydro-
pyrlinidine 200 -2 10/10

K. 1364 (PG) 200-300 100 10/10

1- (o.Biyclohexyl)-2-thio-
4,4,6-trimethyl dihydro-
pyrimliline 100 --2 10/10

K-1562 (PG) 100-200 SO0 10/10

1-(g-Nalihthyl)-2 .thio-4,4,0-tri-
mnethyl dlhydropyrimidine 300 - 01

K-1356 (11G) 300-400 100 -1 10/10

methy) (lihydropyrimidinc 200 1-2 9/10
K-1357 (1P6) 400-500 100 0 9/10

4,4,6-trimethy1 dihydro- -_____ ______

py udi lo 1na hhy100L i 1 10/10

K-1565 (NO( 100-200 6 0 2 10/ 10

4,4,"-:;4.;wthy1 dhydro-
pyrimidint. 10 0 10/10

K-2601 (116) 200-500 50 -19/10

2-thio-4.4.6-trimethyl
dihydropyri ni line 200 +2 10110

K-2602 (PG; 200-300 100 -3 10/10
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(DIAZOLES and DIAZINES)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Change in
radiation tests LD, in Dose ST t, in Mortality

mg./kg. ing./kg days at 30 days

1-[2- (6,8-Disulfonaphthyl) ]-
2-thio-4,4,6-trimethyl
dihydropyrimidine 200 -1 10110

K-1566 (PG) 200-800 100 -B 10/10

Adenine 100 -1 10/10
CB-18 (PG) 100-200 50 0 10/10

Xanthine 500 +1 I0/10
CB-17 (H1O) 500-1,000 200 0 10/10

8-Asa-2-thinxanthino 200 -1 10/10
CB-25 (PC) 200-300 100 -1 10/10

8-Azuxanthine
(2,6-Dioxy-8-azapurine) 200 + 1 10/10
CB-26 (PG) 200-300 100 0 10/10

8-Chloroxanthine 400 +5 16/16
200 +6 16/16

UCTL-I (H.0) >400 100 +5 16/16

50 +4 16/16

Folic acid 100 -- 3 10/10
CB-13 (1120 and NaHCO5 ) 100-200 50 -- 1 10/10

Adenylic acid 1,000 -2 10/10
CI1-8 (1120) >1,000 500 + 1 10/10

Adenosine 600 +1 10/10
C11-10 (PG and ]120) 600-1,000 200 +2 10119

Guanosine 500 +1 10/10
C11-11 (PG and 1120) 500-1,000 200 0 10/10

Piperazine hexahydrate 300 -9 10/10
A-3803 (H20) 300-400 200 +1 10/10

1,4-Dinitro.'opiperazine 100 -- 4 10/10
DO-36 (P0) 100-200 50 -5 10/10

N- (2-Aminoethyl) piperazine 250 -- 7 10/10
DO-46 (PG) 250.500 100 -1 10/10

1-Piperazine ethanol 100 -3 10/10
DO-22 (PG) 100-200 0-1 10/10
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(DIAZOLES and DIAZINES)

Toxicity Radiation studies
Compound. USAF number, and vehicle

used for toxicity and Approx. Dose Change in
LD,,, in STM in Mortalityradiation tests mg/kg mg./kg. days at 30 days

N,N'-Dioxide of 1,4-diazabicyclo-
(2-2.2) octane 1,000 0 10/10

HO-1 (H.,O) >1,000 500 +3 10/10

1,4-Bis- (2,3-ethoxypropyl) -

piperazine 70 -6 10/10
EL-26 (1120) 75-125 50 -1 10/10

Tetradecane-1, 4-bia-isoquino-
linium methosulfate 10 +1 10/10

XR-38 (120) 10 5 0 10/10

2-Hydroxy-3-methyl quinoxaline 25 +4 10/10
EL-7 (PG) 30-50 10 5 10/10

2,3-Dihydrioxyquinoxidine 100 -4 10/10
EK-1232 (CMC) 200 50 +2 10/10
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TRIAZOLES and DIOXANES

Toxicity Radiation studies
Compound, USAF number, and vehicle A Changein

used for toxicity and Approx. Dose Change in Mortality
radiation tests LDw) in iSTt) in

mg./kg, mg/kg, days at 30 days

3-Amino-1,2,4-triazole 150 +1 10/10
XR-22 (H1,O) 200 100 0 10/10

4-Ketobenzotriazine 50 -2 10/10
MA-2 (PG) 50-100 25 -1 1 10/10

6-Azauraci! 200 + 1 10/10

CB-30 (PG) 200-300 100 0 10/10

6-M ehyl-1,2,4-tria-ine-3,8-
di,)nl, (iti-lizathymille) 200 + 3 101/10

(l-2 (I(;) 200-:100 100 0 10/10

.I,(;- I)itllIillu -1 ,;,5-tri,'ziuu
, , "100 -4 10/10

B-.17 (1%(6) 500 10 -1 10/10
A40 .1-6 10i0

I)jl himii3 iiI(I 044 1 1I0/ 10
H12 ((1()tlui) ed oil); (Y-11 -2,00) 200 2 10/10

100 t 4 IO/I1

Thij()4)Itliv )00 2 10110
I1 ,5 (11(;): C. -I.I 200 2 1OIN

Auill 1,2,.IIHa iu*.) lui.,I wI)O 2 1/10)
A I;V!4X (1( - 1(l40-2(10 tl) '2 10/1IO

4I P1 {I';) l1()0.20)1 1) 42 144/iil)
--

'l'r1 h(44.14 Hi aol N ldi. 1 2)) 4(4 4411 .I 1 /II) IITII vlt I l ) ind 'N\V4)I'II ) 2

3 Iiz l i l.44141 HI 4

i lifO o lfiI 0

2 I

Ai 2o4:1t - Nt , y lk II

I lit 11y] I -Iinde ( T2li P I roll) ) 7

I W l, )tit ,l I .llllld I l0 X

1)7



(TRIAZOLES and DIOXANES)

Toxicity Radiation studies
Compound, USAF number, and vehicle

used for toxicity and Approx. Change inradiation tests LDr in Dose ST',I in Mortality
mg./kg. mg./kg. days at 30 days

p-Oxathiane-4,4-dioxide 100 0 10/10
DO-38 (PG) 200 0 +1 10/10

2-Aminomethyl beitzodiu une
hydrochloride 150 +1 10/10

EL-49 (1120) 200-300 100 +1 10/10

2-BuLylaminomethyl benzodioxane
hydrochloride 50 ± 1 10/10

EL-38 (H.,O) 100 25 +2 10/10

2- Butylaminomethyl-8-ethoxy
benzodioxane 100 +3 10/10

EL-32 (11.0) 100-200

5-Chloro-8-ethoxy-2-butyl (/
anidnmethyl benzodioxane
hyd,-ochloride 100 1-2 10 /10)

EI.L-1 (llz0) 100-200 2- 1 10/10
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MISCELLANEOUS

Toxicity Radiation studies
Compound, USAF number, and vehicle T R studies

used for toxicity and Approx. Dose Change in Mortality
radiation tests LD:, in Ds STr, in Moatalidy

.!kg, mg./kg, days at 30 days

Benzotrifluoride 100 -- 1 I0110
MA-16 (PC) 100-200 50 0 10/10

mn Nitrobenzotrifluoride 100 -5 0110
MA-5 (PG) 100-200 50 +1 10/10

3-Clioo-l-iodopropyne 10 -2 1OtO
DO-18 (PG) 25 .2 10/10

Ethylene di bunte salt 1 00 -1 I __!_

.. ... 0 .1,000 r0 + 01i I I0

Tienzyl buntv salt 500 + 2 1011(I
Tll1 (]1,fl)) - 1,000 100 10/10

Ether di bunte salt 1,0}2) -2 10/10
T11-14 (l..O) > 1,000 500 -1 10/10

2-Ethylhexeoe-1 5 - 1 10
1)0-21 (13G) 100 25 :1 10/10

Sodium hydroxy-x-propiane
S.4lfonate 10,0 110

1)(-33 (11j)) 1,00o 500 0 1/I)

a-di-Methadol 50 + 1 I[)110
EI,-33 (1lA)z) 1010-200 25-1 1)l/Io)

i h5sl) i n f00 0 111/I0
(F'-1 (1I.,O) 1,000 200 0 1/IO

ullphocol soI. 10 11)1

MU-I (II.,()) ,I1 00 - 1 11)110

NII-A (I1.0) '1,000 5i n 0 1110

Anthracvt'i1 ,l2 ) - 1 1 O I )

EK-I80 (('ottonseed oili . 2,000 5 0 10; t)

lomidii, isoethionsite 75 -3 10/10
XR-IO (1],.O) 100-150 00 -1 111 I1)

21 +2 11 0
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(MISCELLANEOUS)

Toxicity Radiation studies

Compound, USAF number, and vehicle Tox. Dose stdi

used for toxicity and Approx. Change i Mortality
radiation tests LDI, in Dose STro in atay

mg./kg. g.kg. day, at 30 days

Antioxidant G-15 200 0 10/10
G-7 (PG) 100-200 100 --1 10/10

Antioxidant G-16 :100 -3 10/10
(3-8 (PC) 300-400 100 -1 10/10

Neomycin sulfate 200 -3 10/10
CB-19 (H., ) 300-500 100 -- 2 10/10

Bacitracin lion
CR-7 (1120) 300-400 00 - 10/10

100 -1-31 10/10

Griseofulvin t00 +2 10/10,
SC-2 (PG) 200 50I 10/10

Anhydroerythromytin-N-oxid' 200 --- 1 10/10
1'-99 (1NG) 200-300 lool -- I /1

Parathyridin
E1-27 50 0.5 --4 101/10

1 1nits

i'rotanin e solfatt 4 10/ I
1) It 100-200 50 1 1(1/10

N tichie avid (yeast) I,1)001 2 10/10
,-: 4 .,000' 0n I (t 10/10,

I 1vilntH PA-OI 1 ,m0 2 110/ 10
i

y
-4

l ()  
.1IO0O 5o[)1 lI 4 1/I0

4vinul M-,(0 1,011) .2 11(/I0

750 5 1 (/I0
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N,N-Diethyl, p(o-chlorophenylthio) ethylamine -_-------------__ --------- __---------------15
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1-3.Diethyl-2-thiourest... ......... ...................- ----------------
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2-4-Dihydroxy-6-aminopyrimldine .90

1,8-Dihydroxyanthraquinoie .22

2.4-Dihydroxybenzophenoie .21
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2,3-Dihydroxyqulnoxaline 9o
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2- (Di-isopropylamino) ethane thiol 9
I ,3-Di-isopropyl.-2-(2-aminoethyl) -isothiouronium sulfate 52

N,N-Diiuopropyl ethylenediamine 61
Dilsopropyl thiomalate 10
Dilsuryl thiomalate 10
2,6-Diniethoxy-acetophenone 20
1,.JT)imethyi-2-(2-aniinoethyl)isothiouroniumn aulfatA- .12

2(2'-Diinethylaminoethyl mercapto) benzimidazole dihydrochloiride 87
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Dimethyl carbonate --- -- 27
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Dirnethyldltbiocarbamic acid dimethylammonium salt 38
2-Dimethyl dithiocarbamyl benzothiazole 39
NN-Dimethyldithiouxamide 33
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3,6-Diniethyl-l-ethynyl cyclohoxvl carbatnate ) 7
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N,N-I)irnethyl-p-phertylazoaniline 64
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N.N-1)itnethyl--y-phenyl propylamnije hydrochloride 62
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N ,N'-Dimethyl-- -(phenylthl ) itllyleiminie 14
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4.4'-Dimethylthiocarbanillde 45
2,2'-Dlmethylthiocarbanilide 45
Dimethyl thionilte -.- 10
N,N-lDitnethylthiornorpholinium iodide 85

2.4- Din itroephenyl-di methy]ldithiovcarhamitte .-. 311
1,4-Dinitres.,piperasinc 95

N,N'-Dioctoyl dithioxamide 33

N,N'-Di-n-pentyldlithiuoxnrniide 33
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D ip ny c to i r le -- ------------- -------ce------------------i-----r-----i---------- ---------- 9- 6
a,p-Diphenylacrylonitrile ....... . ...... -------------------------------------- 69

Diphenylamine......................................................................-6---------3--------------- -------------- 6

Diphenylamine sulfate ----------------- -- ,I------------------------------------------------- ---------- -------------- 64

1,2-Diphenyl-3-aminopropane hydrochloride - ----------------------------------------------------------------- 60

N,N'-Diiihenylbenzidine ---..--------- -- ---------------------------------- -------------------- 64
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4,4-Dlthio,-bix-n-diP-.nyl sulifonaicl 32
Dithiobiuret 44
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Ethyl allyl acetoacetate...........----------.................... .......................................------------ ----27
N-Ethyl-2-aminoetbylisothiouroniurn diacetate ----........------- ------------------------ --------------- ----- 650
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1,3-Ethylene-2-( 3-triinethylnmino) -D.ropylisothiouironium dibromide 80
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Ethyl nialeimide 77
Ethylinercapto acetic acid 1.4
2-Ethyltnercapto-.4-oxy-6-diethoxy-3-methyI pyrimidine 01
1-E thylI- I- (a-naph thyl) -2-.(2-a minopthyl) -isothiouronium sulfate 54
1-Ethyl-I- ( -naphthyl) -2-thiouirca 40
Ethyl propionate 27
2- Kthyl -5,6,7,8 -tetrahyd rounth rmiu inone 22
2-Fthyl thisizolidine earboxylie acid 843
N-Ethyl-N-thiazyliiniline 84
Etlzylthiurea 431
2-Ethynyl-2 -butyl-carbarnnte 37
l-FEthynyleyelohexyl carlmrnnte 37
(O- Ethynyl fluorenyl) cobbunate 38

lk-rruo~ti dinethy] cith jocarbsiitfe 384

a-Fornyl-p-ehlui-ophenyl aicetonitrile 68
Funutric acid . 23
Furacin (5-Nit ro-2-furaldehytle sernicarbazonn) 7:3
luradantin [N-( 5-Nitrti-2-furdurylidene t-1-arninu)iydanTtoin] 74
Fur&droxyl (5-Nitru.-2-furatdlehyde-2- (2-hydroxycthyl) semicarbazonej 73
Iuran, 2,5-bis (chloroinercuri) 73
Fui fut yl mmiIII 73
Furfuryl mercaptan 10
Fu: oxone 74
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1-(L-Glucse).Z-(2-raminoethyl)-isothiouronium dibronmide ...... .... _-_-_-5....... 4

L --G l e h i u e ------ -- -_ _- ------ ------- --- -------- -- --r.. ... .. ...._--- --- --- _-- ---- -- .... ... 4
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Glycine ethyl enter hydrochloride ---------------------_--------------------------- 27
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G ris ofueofu ----------- -- -------------------- ---- -------- -------------- --------------- ---- ----_- ----- ..........--............. 000
Guanidine hydrochloride - ------------- --------....------------ ----------....... - , ---------------- -59
Guan dindinethi na e -----ate ------------------ ...................- ...................-........ -.. -.. -....__ ---- -- 595
&-(Gunnidino)hydrocinmamic acid ----------------------------------------------- --------- ---------- _ - 59
Guanidoethyl disulfide-----_-----------..----------...------ ------- _-------------- ------- _- --- _---- 59
G u niean d oc loie ---hydr-____o_--h-loride ----------------------__----------------------- - ........ -.. 06
Guanosine --------------------------------------------- ----- ---------- ------- ---- ---- -- - ------ -- - ----- --- 95
Guanyl disulflde dihydrochioride ------------ ----- _--------------- ------ ------------- -------- .,-----I--.-- 54
1-Guanyl-rnierapto-3-mercaptobenzimidazole propane dihydrochioride .- . ..-... 57

1-Ileptanethiol----------------------- ----------------------- .-..... 10
Heptuwioyl-2-(2-aiminoethyl)-isAothiouironium sulfate - 52
Heptanoyl thiourea - 44
Hlesperidin -- -- 99
Hexachloro-2,5-cyclohexadien-I -one ----....... 19
Hlexadecane-1,16-bis-isoquinolinium chloride 79
1,6-Hexane dithlol - 10
1-H-exanethiol 10
llexanoyl.2- (2-aminoethyl) -isothiouronium sulfate ... 52

Hexanoyl thiourea -43

Histamine diphosphate 88
dl-Iloniocysitelne --- 9
dil-Ilornoysteine thiolactone hydrochloride 75
ITYydantole acid 43
Ilydantoln 188
2.lHydrazinobenvcothiazule 84
1-Ilydrazino-2-jihenyl propane phorsplhate 71
llydriltnrne diniethyl ether 13
l1y(Itoxyacetoflitrile 0lF,
o-Ilydlroxyactophenofle 10)
p-Hydrox yacetophen one 19
p-Hydroxybenzaldehyde 17
3-llydroxy-3- ( 4chloro-:l.';ulfamylphenyl) phthallimidine 80
- -Ilydroxy.j-cyano valeramide 31
(2. Hydroxyethyl itnino) -diacetie acid 23
1- (2-Hlydroxyethyl) -3-(5-nitro-furfurylideneamino -2-imidiazulidinethlone 74
Hlydroxylainine hydrochloride 61
I -j-flydroxyethyl-2 thiu-4,4,6-trimethyl dlihydropyriniidine 91
2-llydroxy-4-niethoxy benzophenone 21
1i .ydroxyiinethyl-3- (5-nitrofurfurylideneamino) ..2.imidazolidlnethione 74
2-Hydroxy-rnethyl quinoxaline -96

1- (p-ilydfroxy phenyl )-2- (2-aminoethyl) -isothiouronium sulfate 53
2-Hydroxyphenyl benzotriazole V7
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N-Methyl phev'ethy1 niini. hydrochloride 62
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a.Methyl-p-propyl aminoethyl isothiouronium sulfate and

a-propyl--metkiyi aminoethyl isothiouronium sulfate (mixture of) 55

N-Methyl rhodaninc 41
Methyl tetruhydrofuran 73
4- Mtethyl- l -tctralone-3-carboxylic acid 22
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M oviothiohydroquinone ......... ------------------- 11

Naphthionic acid ... ... I-------4

1,4-Naphthoquinone ......... ---- 21

Ip.Naphithylamine......... 63
1- (a.Naphthyl )-2- (2-aminoethyl)isothiouroniuxn sulfate 53
1-(#-Napihthyl)-2-(2-aminoethyl)isotbiouroniurn sulfate.................--- ..... .......... 53
2-Naphthylenethiol ..- 12
I-(1-Naphthyl)-2-thiourex----------- 46
1..(a-.nphthyl)-2-thio-4,4,6-trimethy1 dihydropyrimidine 94
1- (#-Niphthiyl) -2-thio-4,4,6-trimethyl dihydropyriniidl ie 914
Naringin ... .. 22

Neomiycin sulfate. 100
m-Nitroacctophenone 19
(-Nitroanthranilic acid 26
m-Nitrobenzotri fluoride -----.. 90
N-(p-Nitrobenzyl )piperazine hydrochloride 78
fi-Nitro-2-fui'aldehyde thiosemicarbazone 73
5-Nitro-2-fur-aldehyde-2- (2-hydroxyethyl) semicarbazonie 73
5.-Nitrip-2-furaldoxiine 7:1
I. ( El-N itrofurfurylidleneanino) -2-lrnidiav'olidenethione 73
1- (5..N itrof .rf urylidenaanino) -3-mcthyl.-2-thlohydantoin 74

N- (fl-Nitrta-2-f urf urylidene) -3 -arnino-r)-nldhiyl-2-thio-oxazolidone 74
1 - (r,-Nitrof urturylideneamino ) -2-thiohydantoin 73
N- (Il-Nitr-o-?.furfurylidene)-3-anii n)-2-thinoxlmolidione 73
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S- (p-Nitrtaphtnyl )-2-(2-amitioethyl) -istthio~uroniai m ilate6:1
2-Nitraopheni thitodimcthyl ditliiocurbaniate 3

1. (2-Nitroph~nvl ) -2-thio-4,4,6;-Liie(thyl dihYdropyriniidine '.2
S- (3-Nitrophienyl) -2.thio-4,4,6.-trirnethyI dihtydropyrimidi Te 912

4- Nitrto.3-tri flutorutmethylphe-nol 6
Nucleic avid (yeast) 100

)ctnoyl-2- (2-aminoethyl ) -iothiouironirni sulfate 62

Octanoyl thiourea 44
Ocityl carbamaste 37
Octyl phenlol
2-Octyl-2.thioIpt'udourca monohydrucluride (fif

Oleoyl acetone 19)

Ortophnylphenol 7a
Oxamidic dihydrsazide :1
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Parathyridin10
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Vlentachlorothiophenol .12
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- p (Pen~ro)penl12 ti~- .,-t ioohldihydropyrimridine 9
I IOnyl-wnAI -t iourca45

I'honyl cyclohexyl kotone 24)
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Rtitin ------------------- --...-- ------ - - - - - --------------------.... _ ....................- -------------- -- -22
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Sodium hydroxy-x-propane sulfonate ------------------------------- -- - .... ------- --9

Sodium iminodiacetate monohydrate-------...-------------- --- ------------------ ---- 23

Sodium N-methyl tauride of cocoanut oil --------... ... ..... --------- 61

Sodium pyruvate ......... .. . ..... 23

Succinonitrile ------ I........ 67

Sulfanilamide 32

c-Sulfanilamidocapronitrile hydrochloride 69
Sulfathiazole 84

I-Sulfo-3-guanylurea 59

1-(2.-Suilfo-4-methylphenyl )-2-thio-4,4,6-trimethyl dihydropyrimidine 9

1- ( -Sulfo.2-naphthyl) -2-thio-4,4,6-trimethyl dihydropyritnidine 9

1- (6- Sul fa- I-naphthyl) -2-thio- 4,4,6-trimethyl dihydropyrimidile 9

1.- (3- Sul fophenyl ) -2-thio-4,4,6-trimethyl dihydropyrimidine 93

1- (p-Sulfophenyl) .2-thio.4,4,6-trimethyl dihydropyrimidine 9

Suiphocol sol 9

Taurine 61

Tot iachlorohydroqjuinone '7

Tetradecane-1,4-his.-isoquinoliniini niethosulfate 9

Tetra ttthoxy propane 17

Tetruthyl ammionium bromide 61l

N,N,N',N'-Tetraethyl-4,4'-diaminobenzophenonie 21

N,N,N',N'-Tetraethyl dithiooxamide 3

T&tra-ethylthiurani disulfide 40

Tet rahydrofuri oral 73-

Tetrahydroturfurylaniinc 7

Tetramethyl-2-amirioethyl isotbiouronium dibromide 52

Tiotramtethylene bis-gunnidinium sulfate 5

Ti-tra-nwthylthiuram monosulfide 3

I ,3,4-Thiadiazole-2,5-dithiol 87

Thiamine hydrochloride 0)2

Thiazane carboxylic acid hydrochloride 85

Thiazolidine hydrochloride 83

Thiazolidine-4-carboxylic c~id 83

2,4-Thiazolidinedione 83

Thiuzoline-2-thiol 83

2-Thiazolidinethione 8
ThitAcetanmide 32
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T h o c ta i i e ..i------ -- .c.._ _ ---- ------ _-a-- ---- ------ ------d---------- ---- -- --------- - 2-- 8

T h o m e in . -----...............m......- ..---.....-- - _----- ................ ...... 97....... 9

2-Thlobarbituric acid ..-- ------- ----- --_----- - ---- ...... --------- _ -- 90
T h o ezhi i e ----------------------------- --------l--- ------------- ---- ----.-- - 32... .. 3

2,2 - ho2 s 4,--T hooie o ) - -_--- --------------- ----..... ---- .......... ........--- --------- -.
4,4,4 i bi'-T hi-b ty - -cebl) --------(--------------_t----------------------------------------------- 6

di-a-5-Thioctic acid..................................................................14- -_------ --_----- - ......_ .... 1

db-.6-Thioctic acid..........................................................14_---------_-_ ............ 1
a-(ThineRrbamyl) acetanilide.....__............ .......... _.......... --------------................ ...... ... 38
Thiocarbamylguanidiniuni orthophosphate.......................... -- --_------- - ----....... ....... 44

Thiocarbanilide....................................--- --_---_------.. ... .................... -- --- --------- 45

Thiocarbohydrazide --- ----1 1 . - --I.... .. .- - 47

Thiocy ia acdniod um satacid- --(-sodi--u--m----alt)--- -_------.---.---------------------- _. ---65

2,2'-T hiodiethanol ..------ ----- ------------ ----------- ---- - --------- _ -.. ..... 13

Thiodiglycolic acid ............... ... ........ _ --- _----------------..... .. . .. . .. . . ..... .. ....... . ............. 13
Thiodipropionamide ...... ___................................. ......--------------.................................. 381
#i.#'-Thiodipropionitrile.............._------_.........................................................------------ 67

Thioethyl-3-[(niethyl-4'-piperazinyl).3'-propyl]-10-phenothiazino dionaleinate.......----........... 88
Thiogel..- ........... .. -----.---- - - -------- ..... .... ................................... 10

I-Thioglycerol . ............. - -- ...- - ..... 9
Thioglycolam ide .... --- 1- -- .... . -------- 31

L -T hiohistid ine ------ ........ .......... --- ---............ ...... ....... 88
2-Thiohydautoin ..... ....---- 88

Thiolacetic acid ..........------- - --- ------ 23

Thionialic acid ......... -. . .. ......I. .. .---- 10
2-Thlo-4-mothyl-5- (y-diethylaniinopilopyl)-6-oxy-pyrirnidine ...................... 91

2-Tliio)-4-mothyl-6-oxypyrimidinc 91
Thio-ti-naphthol 12
Thiophene . .75

Thifisalicylic avid 11
Thiosemicarbazide. 46

1 -Thio~orbitol to
2-Thio-1,4,4,6-tetramethyl dihydropyrimidine . 91

2-Thio-4,4.0-trimetityl dihydropyrimidine 91
Thiourea 43

p-Thiourea benzoic acid . .45

6,6'-Thioureylene dihexanoic acid or (1,3-iBis (B-carboxy-pentyl ) -thijourea) 44

Thiuret hydrochloride 3

Thymine 90

1 - (p-Tol uenesu Ifonyl) -4-n-bu tyl -tii osem ica rbazide 47
aL-Tc'luenethiol 10

ni-Toluenethiol.. I

o-Toluetowhiol 1

p-Toluenethiol ... I

1- (m-TolyI) -2- (2-aminoethyl) -isothiouronium sulfate 53

I-p-TolyL-2- (2-anulnoethyl) isothiouronium aulfate .. 53

Di-o,.Tolylguanidine 6 9
N (o-TolyI) mereaptoacetamide 11

2-Triacetyl-nocholyl-octahydro pyrrozaline . 77

S- (m-Toly ) -2.thio-4,4,8-trimethyl dihydropyrirnidine 93
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1-( o-'Iolyi) -2-th.io-4,4,6-trizncthy]1 dihydropyrimidir-,

i,~,-Trazie-24,6-rimrt~tan(trithiocyanurne acid)

Triv'Aiy] orthoforniate I27
n- rriflueornet-hyl aeetanilide 2
Tr,h,7xylene glycal hyi!orate 2

2,.1,. Trihydrox *yhutyrophenone

Trik'opropanolarii borate

i-(l 4'5'-Trinie!thoxy-phe~iyl)-2-hydr-azino propane hydrochlorid(; 712
'I'r:itethoxy ethoxy propane

- Tri*methiylarninopriony ) -J- (N-me~thyl-:3-indolylethyl py.ridin1 urn di',riPh 78

Tr-ir- ethyleneisothioiuronium bromn.dc 51

3,4,5- Trirncthylisoxazole 81
2,4,'y .'Primvethv1-rn .xylylene isothiourea dihydroc-hinride 5

4,4,4-Trinitrobutyric acid 2-4
,) rTiphenyIcthylam inc hydrochloride

2,4,'-Trisbronloaoiline f .

Tris (?-chloro-2-nitro-1-butyl) phosphate 29
Trio (2,.3-dibromnopropyl) phosphate 28S
N .Trs(hydroxymethyI) methyl laurrmide 2
.- Tr5 ;- (p-nitlrophenyl )guanidilne
Tnis~(propionoxyriethyl) nitromethane 27:

Tr+.-;-,iodipropionamidc 6
'"'nt%,odipropionitrile 6 7

Ura,.- .. 90
Ure5. 43
Uvin-.I M-40 100
UvinA 11-49 100

-y-Va't rci.lcm 73

I-Vir~ricyclohexy] carbamnate 37

Xantlinv 9/

-Y.I'y-2-thie'glyeolic acid 11

Z.-!, )enzothiazyl-2-me',,aptide 40
ff' (ibIUtyI dithiocatbmkiate 38

v'~ !inwcthy1 dithiocarbamate 39
Zinc- ialt of 3-arniro 4-tercaptobcnzotrifl uoride 12

Zinc Lhioetate

Zinc iobenzoate 28
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