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FOIREWORD

Thi. report %%as prepared at th, USAF Radi.tion Laboratory of the University
of Chicago and represents a summary of unpublishen data. It is a sequl to "A Survey
of Compounds for Radiation Protection" published in April 1962 as SAM-TR-62-29

by the USAF School of Aerospace Medicine. This coinrilation includes work accom-
plished from January 1961 through April 1965 under task No. 775703 and contract

4o..11(609)-2977. The contract monitor was Lieutenant Colo'nel George S. Mel-:ilie,
Jr., Radliobiology Division, USAF School of Aerospace Medicine. The report was
re eived for publication on 1 November 1968.

The animals involved in this study were maintained in accordance with the "Guide
for Laboratory Animal Facilities and Care" as published by the National Academy of
Sciences-National Research Council.

This report has been reviewed and is approved.

GEORGE E. SCHAFE
rolonrl, USAF, MC
Commander



ABSTRACT

This rcport summarizes the results obtained with 617 compounds tested for their
radioprotective activity in adult iale mice irradiated with a control-demonArated
LDg!)+ of 800 R (250 kvp) x-rays. A compound was considered to exhibit radlo-
protective activity if it (1) permitted any of the treated mice to survive for 30 (lays
after the otherwise lethal whole-body x-irradiation or (2) in,-rea.;ed the median
survival tine of treated animals by 5 day- or more beyond the median urvival time
of the untreated control mic- (9 __- 3 days).

Of the 617 compounds tested, 245 succe,-fully passed one or both of the stated
specifications. Additionally, data are offer,,d to allow compal,sons of chemically
related groups for structure-activity relationshlips, and to indicate the types of struc-
tures which offer the ,r,_test promise as - .3ource of more effective and less toxic
radioprotective agents.
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A FURLR SURVEY OF COMPOUNDS FOR RADIATION PROTECTION

I. INTRODUCTION been accumulated on potentially radioprotec-
tive agents of a rather large number of

The purpose of the radiation screening chemical t pes, it is now possible to depend
program of the University of Chicago was to less on the survey approach of selection and
find chem-cal or biologic agents which exhibit- more on trying to obtain compounds designed
ed prophyrictic or therapeutic effectiveness to provide more specific data on the structure-
against ralia 'in injury. Testing the ability activity relationships within each chemical
of such agents o prolong survival or to reduce type.
lethality in x-ir.,adiated mice was one phase
of our efforts to find practical methods to II. EXPERIMENTAL METHODS
modify radiation injury in animals. Other
phases of the program included: (1) the in- A(lult male mice (6 to 8 weeks old) from
veotigation of the physiologic and biochemical Carworth Farms (CF,) were used in the
mechanisms responsible for the toxic and pro- studies. The average weight was from 20 to
tective effects of radioprotective agents in mice 25 gm. The mice were housed in an air-condi-
and other speces; (2) the evaluation of the tioned room (75' to 80' F.) and were provided
efficacy of such agents against chronic radia- with Rockland mouse pellets and water ad
tion exposure and against exposure to other libitum. Both control and treated animals
types of ionizing radiation; and (3) the ability were selected at random from a single ship-
of various environmental and pharmacologic ment so that their age and physical condition
factors to mudify either the toxic or the pro- would be comparable. All the mice were kept
te .tive properties of single agents or of com- under observation for at least one week before
binations of raoioprotectiv, agents. they were used. Those that appeared to be un-

healthy or failed to gain weight at a normal
A previous survey of approximately 1,200 rate were removed for autopsy.

compounds was published in April 1962. The
present report sumomarizes the results that To evaluate the radioprotective actix ity of
were obtained with approximately 60G com- the compounds, the mice wure divided into
pounds tested from January 1961 through groups of 10 and injected intraperitoneally 10
April 1965. It has a twofold purpose: (1) to to 15 minutes prior to the administration of a
facilitate the comparison of chemically related lethal (800 R) dose of whole-body x-irradiation.
groups for sructire activity relationships, and Each compound was tested for protective ef-
(2) to indicat.e the types of structures which fects at two or more dosage levels, one of which
offer the greatest promise as a source of more was close to the maximum t)lerated dosage
effective and less toxic radioprotective agents. level for that particular compound. Distilled
Initially, the compounds used in the testing water was used as the vehicle whenever pos-
program were selected with the idea of obtain- sible and the concentration of the solution was
ing examples of as many different chemical adjusted so that no animal rec.,ved more than
types as possible. Since more information has 2r; of its bod3 weight with each injection.
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When niecessary, the 1 wais adjuisted to iii' anioiin of % chick, Inalle th'. larr"'r dose- im-
proimai~tely 7.0 Wvith eithrN ItO' I r 1 praI ~iictical. Thv apprwoximfate 11D .,, it) InilligranIS
NaOl I. Compounds which ,%ere insoluble in per k ilogramn for &:i h of* t ' comnpouInd"t tested
water or in propylene glycol (11G) were dis- is itlided in t he table.- which comnprise the
sol v" iii cottonseed oil or sti110 id ed iii 1 0.5', ii~ 1 ii liin gpalrt of t h is repoart.
solution of carboxvmncthy leellulose Control
anmnals were injectedl with a comparable The X-ray dosage level employed (800 R)
dfliouflt of the yvehicle used to p~repare the soin- lnlii formly cause(" a mortaLl ity greater than 99';
tion and1 wer~e irradiated simultaneously with within two, weeks after the expo~sure uinder
the treaited groups. The loss of "'eighlt and our experimental conditions. Radiation deaths
the mortality in b)oth groups were recordk~l usually began on the fiftf: or sixth day after
daily for :30 days after the x-ray exposure or the x-ray exposure and Wne fInediaii survival
uIntil all of the mnice were (lead. time (T,)of untreatedl aninials was 9 -, 3

(lays. A compound was considered to exhib~t
The radiation exposures were given as- radlioprotective activity if ;t increased the

single whole-body 250 kvp, 15 ma. x-ray ex- median survival time by 5 days or more, or if
posures using either a G.E. 'Maximar or a it permitted any of the tre ted anirnals to
Keleket x-ray therapy unit. The added filtra- survive for 30 days after the ctherwise lethal
tioli consisted of 0.25 num. of coppler and 1.0 whole-body x-irradiation.
mmn. of aluminum, and the target-skin distance
wvas 75 cm. The dlose rate in air was deter- Since all of these studies were carried out
mined prior to each radliation period, by use of by use of a single close of x-irradiation (800 R),
\ictoreen ioi~izatioii thimbles (100 R) ; it was "lhe results do not provide a p~recise quar~tita-
found to averag-e between 410 and 43 It per tion of the radioprote.ctive effect of each comn-
minute. The mice were pllaced in individual plound tested. However, the protective effect
plastic tubes (50-ml. centrifuge tubes p~rovided or dose redudtion factor (DRF) resulting from

with numerous air holes) wvhich, in turn, were the preirracliation administration of a comn-
positioned radially on a rotating turntable to pound can be estimated on the basis of the
equalize the close of x-ray. The environmental x-ray dosage level which would be required to
temperature was maintained at 75' F. during- prodiuce a comparable mocrtality at 30 (laysi
the irradiation pleriod to minimize the effect of after the irradiation exposure. The LID.-
variations in the em~ironmental stress in both (30-day) value for the adult CF, male mice
the control and treated grroups. used in these studies was 542 --1 18 R. The

estimated DIF values- are given in table 1.

TABLE I
P~relimiinary toxicity tests were condnActe( Esibate (l( (ose reitiction factors based on

lor- each comp~ound before the radliation studies 301da ioirHlitii d-i ta
to ,.,;certain the miaximium tolerated (lose which
could be given the animials without causing Percent qwrvival*DRj
drug let hality. For these studies, small groups
(of nik e wvere injected intraperitoneally with 1 o2 .
increasing dosage levels of each compound andl ~ 0t 2 .
the mortality observedl for a week. The ap- 30 to 410 1A.
proximate I~ ;,(7 (lays,) thus obtained was 50 to GO 1.
used as a basis for selecting the dosage levels 7 o8 .
to be used for the radIiatio n studies. 7 o8 0

1)o ses exceeding I1,000 ig. kg. were i~tI r,.p gp.*,. n, .. w, ,:o (r IIR

used, since t 'i limlited size of the sample and
the Ii sadl. an 'ages (If injeoct ing an i ncreased \d . t,-d rwa . do-..~ I* i. f(.,v rs dlion d-,e.
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In the tables which comprise the remaining the increase or decrease (in days) of the
part of the report the compounds are listed in median survival time of the treated animals
order of increasing complexity within each of when compared to that of the simultaneously
the chemical types. The name of each corn- irradiated control (vehicle only) groups.

'The symbol reprelenting vehicle (e.g.. HOH) appearm in
radiation studies the change in ST,, indicates ,are.th,,e WOW tile nume of the compoun ,.,

3
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ALCOHIOLS AND THIOLS

Toxicity R.adiation studies
Compound and vehicle used for toxicityr

and radiation tests Approx. LD50  Dose Change in ST,,0  Mortality at
(nig./kg.) (nig./kg.) (days) 30 days

2-Methylamninoethanol 250 900 -4 10/10
(HOH) 100 0 10/10

1-Amino-2-propanol 400 300 -10 10/10
(HOH) 100 -4 10/10

Acetone sodium bisutfite > 1000 1000 +2 10/10
(HOH) 500 --3 10/10

Glyoxal (30% in water) 750 500 -5 9/10
(HOH) 300 +3 5/10

Propylene glycol (1,2-propanediol) (100%) 17500 3000 +2 10/10
5000 0 8/10
6250 +2 9/10
7500 -3 10/10
8750 -4 10/10

10000 -3 10/10
12500 -7 10/ 10

2-Isobutylaminoethanol 250 200 -3 10/10
(HOH) 100 -2 10/10

2,3-Butanediol > 1000 1000 -1 10/10
(HOH) 500 -2 10/10

Batyl alcohol 750 500 -1 10/10
(PG) 250 -2 10/10

3-(N-Methylisopropylamino)-3-methyl-2- 250 200 0 10/10
butanol hydrochloride 100 -5 10/10
(HOH) 50 -8 10/10

Calcium gluconate 10 0 10/10
(HOH)

2.Amino-' -phenyl-1.ethanol 250 200 -5 10/10
(HO H) 100 -9 10/10

2,6-Dimethylphenol 150 100 0 10/10
(PG) 50 - 1 10/10

2,4-Di-tert-butylphenol 26 10 -3 10/ 10
(PG) 5 -2 10/10

N-Propyl-p-hydroxybenzoate 200 100 - 1 10/ 10
(PG) 60 j0 10/10



Sodium-p-hydroxypheny~arsonate 1000 500 -6 10/10

(HOH) 200 +2 10/10

p-Methoxyphenol 250 200 -4 9 10
(P,) 100 0 10/10

2-Methoxy-4-n-pr p. phenol 150 100 -9 10 10
(PG) 50 +2 7/10

m-Chloroacetylcatechol 75 50 -6 1G,10
(1101) 25' ., +6 I 10/10

Pyrogr.llol .100 :300 -3 lo10t 1

(t1OH) 100 j +2 10/10I --

Desoxypyridoxine hydrochloride 150 100 -5 I 10 10
(HOH) ) o/ 0 10/10

o-Aminophenol 200 100 -I 1 10 10
(PG) 50 0 10110

m-Aminophenol 150 100 u 10/10

(PG) 50 -1 10/10

p-Nitrophenol 75 50 -2 1 10,10
(PG) 25 -2 10/10

10 -- 2- t 10/0

p-Aminophenol hydrochloride 750 500 1-2 10 10
(IOH) 300 -4 10/10

4-Amino-3-methylphenol 200 100 -1 10i10
(PG) 50 -2 1010

p-Phenylpheno! 150 100 -2 1010
(PG) 50 0 I0'I0

p-Ilydroxydiphenyl 1 150 10 0 10,10
(PG) 50 0 lO/IO

Naphthoresorcinol 200 100 0 8/10
(PG) 50 0 10/10

o,o'-Biphenol 150 100 -1 10 10
(PG)50 1 -3 10/10

2,2'-Dipropyl-p,p'-biphenol 40 25 0 10/10
(PG) 10 +1 10/10

4.4'-Di-tvrt-buty-o.o-biphenol 50 40 -6 10,I0

(PG) 25 -5 10.10

2,2'-Dialyl -p,p'-biphenol 1 100 50 -4 10/10
(PC) .25 -2 9/10

p,p'-lsopropyidene-diphenol 150 100 -10 10/10
(PC) 1 50 -t) 10/10



4,4'-l sopropylidene-bis (2-tert-butylphenol) 40 25 -5 10/10
(PG) 0 -6 10/10

p,p'-Oxydiphenol 150 100 -5 10/10
(PG) 50 -4 10/10

p-Phenylazophenol 75 50 -3 10/10
(PG) 25 -3 10/10

3-Mpthyl-4-pheiw Jazophenol 25 10 +1 10/10
(PG) 5 -1 10/10

Hydroquinone 150 100 +3 8/10
(11011) 50 0 10/10

2-Quinolinol 150 100 >+i8 8/10
(PG) 50 > +22 4/10

8-Quinolinol 50 25 +9 5/10
(PG) 10 +1 9/10

2',5'-Salicyloxylidide, 3-nitro 25 10 +1 10/10
(PG) 5 -1 10/10

2',6'-Salicyloxylidide, 3-nitro 40 25 -2 10/10
(PG) 10 +6 7/10

o-Salicylotoluidide, 3,5'-dinitro 100 100 +5 10/10
(PG) 50 +3 9/10

a-Benzoinoxime 150 100 -5 10/10
(PG) 50 0 10/10

a-Th;oglycerol 400 3 0 0 10/10
(110) 100 +1 10/10

Thiiogl cu e acid - 98% 150 100 -5 10/10
(HOH) 50 - 1 10/10

Thiodiglycolic acid -- 98% 250 200 -6 10/10
(11011) 100 0 10/10

Thiomalic acid 500 300 -4 10/10
(11011) 100 +1 10/10

Methylmercaptoacetate 400 100 +5 10/10
(t~l) 50 -2 10/10

1,2-Bis-(fi-mrcaptoethylaminomethyl1) 250 200 > +18 4/10
cyclobutane 100 +1 7/10
(11011)

6-Methylthio-ni-cresol 125 100 > +19 3/10
(PG) 50 +1 9/10

4-Methythio-m-cresol 150 100 > + 19 3/10
(PG) 50 -1 8/10
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p-Chlorobenzenethiol 75 50 -4 10/10
(PG) 25 + 1 10/10

p-Dimethylaminobenzenethiol 150 100 -3 8/10
(PG) 50 -2 9/10

1-Mercaptoanthraquinone 750 500 > +21 4/10
(PG) 300 +2 10/10

1-Hydroxy-4-thiophenylanthraquinone 500 100 -2 10/10
(HOH and PG) 50 +2 10/10

1-Amino-2-thiophenyl-4-hydroxyanthra- 200 500 -2 10/10
quinone 750 300 +1 10/10
(PG and sesame oil)

Phenylmercaptodiaminoanthrarufin 150 300 -1 10/10
(PG and sesame oil) 300 200 +1 10/10

1-Amino-2-tert-butylphenylmercapto.4- 250 200 +1 10/10
hydroxyanthraquinone 100 + 1 10/10
(PG)

Thioflavine S 400 300 -2 10/10
(HOH) I 100 +1 10/10

!.S



ETHERS

Toxicity Radiation studies
Compound and vehicle used for toxicity

and radirtion tests Approx. LD 50  Dose Change in S' 5 o Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

1-Methoxy-2-amino-2-methylpropane 400 300 -7 10/10
(HOH) 100 0 10/10

Bis(2-nitroisobutyl)-2-ethylhexyl phosphate 250 200 - 1 10/10
(HO) 100 +3 10/10

N-(3-Butoxypropyl)taurine, monosodium salt 1000 1000 +4 7/10
(HOH) 500 +2 8/9

Cyclobutane-1,2-bis (methylammoniur 1000 1000 -3 10/10
phosphate 500 +2 10/10
(ItOH)

Cyclobutane-1,2-bis(methylammonium) 200 100 -4 10/10
dinionochloroacetate 50 -2 10/10
(HOH) 25 +3 9/10

P-Hydroxyethylbenzyl ether 250 200 0 7/10
(PG) 100 +1 10/10

P-Hydroxyethyl ether of orthocresol 250 200 -3 9/10
(PG) 100 +1 9/10

#-Hydroxyethyl ether of butylphenol 100 50 -1 9/10
(PG) 25 -3 10/10

#-1iydroxyethyl ether of m-xylenol 150 100 -5 10/10
(PG) 50 -1 10/10

p-Dimethoxybenzene 400 300 -7 10/10
(PG) 100 +i 8/10

p-Nonylphenyl-i-dimethylaminoethyl ether 150 100 -6 10/10
(PG) 50 -1 9/10

1,6-Bis(p-aminoethylphenoxy)hexane 100 50 -4 10/10
dihydrochloride 25 -3 7/10
(HOil)

1,6-Bis(p-methylaminomethylphenoxy) 150 100 -2 9/10
hexane dihydrochioride 50 0 8/10
tlOH)

Phenylmercurilauryl thioether 500 300 -3 V/10
(PG) 200 0 9/10

2..Mcthyl-2-nitro-l-propyltosylate 250 200 +1 10/10
(IG) 100 1)+3 10/10



Bis-[p. ( a-diethylarninopropoxy) phenyl] ?5 50 -110/10
sulfone 25 + 1 10/10
(HOH)

Bis-p-phenyl methane sulfone 200 100 +16/10
(PGI 50 -3 10/10

,-Naphthylethyl ether 100 50 -2 10/10
(PG) 25 0 1.0/10

13-Hydroxyethyl ether of #-naphthol 150 100 -5 9/10
(PG) ete f ~1~50 - 1 7/10

tP-Hydroxyethyl te fotoInlhnl7 01271
(PG) J25 + 1 8!10

10



KETONES AND PHENONES

Toxicity Radiation studies
Compound and vehicle used for toxicity "-

ani radiation tests Approx. , Dose Change in ST, I Mortality at
(mg./kg.) (rng./kg.) (days) 30 days

Methylallyl acetone 1000 500 +1 10/10
(HOH) 3 M -4 10/10

Acetylacetone 750 500 -2 10/10
(HO) 300 -6 10/10

p-Benzoquinone 7.5 5 -2 10/10
(HOH) 1 -2 10/10

2-Methylcyclohexanone 200 100 +1 10/10
(PG) 50 -5 10/10

Pulegone 150 100 1 -1 10/10
(PG) 50 +2 7/10

Acetone oxime 250 200 0 10/10
PG) 100 +2 10/10

2-Butanone oxime 1000 1000 -4 10/10
(1G) 500 > +18 3/10

250 +2 10/10

Di(methyleyclopropyl)kctox:ime 250 200 -2 10/10
(1011) 100 0 9/10

Cyclohexanone oxime 250 200 -2 10/10
(PG) 100 0 10/10

Isonitro'opropiophenone (Lot No. FI-9) 250 200 0 10/10
(PG) 100 -2 10/10

6-Anino-5-hydroxyimino-1,3 .dimethyl 250 200 + 1 10/10
hydrouracil 100 - 1 10/10
(PG)

Pyridinc-2-aldoxime 200 100 +3 10/10
(!'G) 50 +1 8/10

Pyridine-3-aldoxime 200 lOG +3 10/10
(11011) 50 - 1 10/10

Pyridine-4-aldoxime i50 100 +4 20/!0
(1'G) 50 +6 9/10

Isonitrosopropiophenone (Lot No. EL-152) 200 100 + 1 7/10
(PG) 50 +8 8/10

Pyridire-2-aldoxime o-benzyl ether 100 50 +3 10/10
(PG) 25 +3 10/10



2,3,4a,5,8,8a-Hexahydro-1,4-naphthoquinone 200 100 > +22 4/10
(PG) 50 0 10/10

Methylnaphthoquinone 15 10 +4 7/10
(PG) 5 +2 10/10

2-Methyl-1,4.naphthoquinone (Menadione) 50 40 -5 10/10
(PG) 25 -2 10/10

7-Chloro-4- (3.octylaminopropyl) amino- 40 25 -2 10/10
quinoline,1-oxide 10 +2 10/10
(PG)

Sodium P-naphthoquinone.4-sulfonate 625 300 -4 10/10
(HOH) 200 0 10/10

2.Oxo-3-isobutyl.9,10-dimethoxy-1,3,4,6,7,11- 250 200 +3 10/10
p-hexahydro-2H-benzoquinolizine 100 +5 10/10
(PG)

N-1-Anthraquinonyl-2,3-dichloropropion- 200 100 -2 10/10
amide 50 +1 10/10
(PG)

1-Thiophenylanthraquinone 500 600 - 1 10/10
(Sesame oil) 300 +2 10/10

* 2-Thiophenylanthraquinone 150 100 -3 10/10
(PG) 50 43 10/10

I-Amino-2-thiophenylanthraquinone > 1000 500 +2 10/10
(PG) 300 +4 10/10

1-Amino-4-thiophenylanthraquinone > 1000 500 0 10/10
(PG) 300 +3 10/10

Dimethylsulfoxide (DMSO) (100%) 7500 5000 > +22 1/10
2500 +4 8/10

Tetramethyldiaminothiobenzophenone 250 200 +3 10/10
(PG) 100 -1 10/10

2.Nitro-4-acetyl-2'-aminodiphenyl sulfide 160 100 +4 10/ 10
(PG) - ~ 50 -5 10/10

1-Aniino-2-benizylmercapto-4-hydroxy- 150 100 -1 10/10
anthraquinone 50 +4 10/10
(PG)__________ _
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ACIDS AND THIOACIDS

Toxicity Radiation studies
Compound and vehicle used for toxicity -

and radiation tests Approx. LDSo  Dose Change in ST, 0  Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

Cacrdylic acid 760 500 -3 10/10
(HOH) 200 +4 6/10

Cyanoacetic acid 200 100 -5 10/10
(HOH) 50 -3 10/10

Ethylenediaminetetraacetic acid (EDTA) 250 200 -1 10/10
(PG) 100 +2 10/10

Bis(diaminoethyl ether)-N,N,N'-N- 250 200 -4 10/10
tetraacetic acid 100 +1 9/10
(PG)

Ethyleneglycol-bis-(aminoethyl ether) 160 300 -10 10/10
tetraacetic acid 200 -1 10/10

(PG)

Levulinic acid 450 300 -10 10/10
(HOH) 100 >+22 4/9

Chrysanthemummo-tocarboxylic acid 150 100 -5 10/10
(PG) 50 -1 10/10

3-Methylenecyclobutanecarboxylic acid 750 500 -4 10/10
(HOH + NaHCO:4 ) 300 0 10/10

100 -1 10/10

2-Aminocyclobutanecarboxylic acid >1000 1000 -4 10/10
hydrochloride 500 -3 10/10
(HOH) 200 0 10/10

trans-1,2-Cyclobutanedicarboxylic acid 400 300 0 9/10
(HOH) 200 -1 10/10

3-Methyl-2-cyclobutene-1,2-dicarboxylic acid 200 100 0 9/10
(HOH) 50 0 10/10

1,2-Diaminocyclohexanetetraacetic acid 150 100 -3 10/10
(PG) 50 -2 9/10

Trisodium-2-(hydroxycyclohexyl)ethylenedi- 400 300 -4 10/10
amine triacetate 200 +3 9/10
(PG)

.-Imino-p-methoxybenzylmercaptoacetic acid 250 200 -7 9/10
(FG) 100 0 10/10



Indole-3-acetic acid f 150 1+ 1 10/10
(PG) V0+3 10/10

N-(2,3.Xylyl)anthranilic acid: mefenamic 200 100 +1 10/10
acid s0 -2 10/10
(PG)

N-(3,5-Dichloro-p-to1y1)anthranii~c acid 100 50 0 7/10
(HOH + NaHCO.) 25 -1 8/10

N.(a,a,a-Trifiuoro-rm-tolyl)anthranilic acid; 150 60 +3 10/10
flufenamic acid 25 +1 10/10
(PG)

N-(3-Sulfamoyl-2,6-xylyl)anthranilic acid 400 300 +3 7/8
(HOH + NaHCO3) 200 +2 10/10

Ethylenediamine-di(o-hydroxyphenyl) acetic 360 100 -1 10/10
acid 50 -1 10/10
(PG)

N-(8-Amino-l-anthraquinonyl)anthranilic 750 500 -5 9/10
acid 300 -8 8/10
(HOH + NaHCO3 )

3-(2-Aminoethylthio)propionic acid >1000 500 -5 10/10
(HOH) S00 -5 10/10

meso-2,3-Dimercaptosuceinic acid 500 300 -7 10/10
(HOH) 200 -1 10/10

5,8,11,14-Eicosatetranoic acid 75 50 -5 10/10
(PG) 25 -1 10/10

2-Brom-ix-lysergic acid diethylamide 75 25 -2 10/10
(HOIL) 10 0 10/10

2-Aminoethanethiosulf uric acid 400 300 +3 7/10
(HOH) 100 +3 9/10

3-Chloro-1-propanesulinnic acid, monosodium 750 500 +6 6/10
salt 200 +2 9/10
(HOH)

2-Carboxyphenyitbioglycolic acid 250 200 -8 9110
(HOH) 100 -3 9/10

4-Chloro-2-methylpbenylthioglycolic acid 150 100 -11 10/10
(PG) 50 -2 10/10

Alanine: 2-methyl- 750 500 -1 10/10
(HOH) 300 -1 10/10

DL-P-(3,4-Dihydroxyphenyl)alanine 500 i00 -1 I 10/10
(HOH) ' 200 0 10/10
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L-Cysteie hydrochloride 1250 1000 -6 10/10
(HOH) 500 -5 10/10

N-Acetyl-n-cysteine 400 300 -4 10/10
(HOH) 200 0 10/10

(Carboxymethyl)trimethylammonium-N- >1000 1000 0 10/10
acetyl-L-cysteinate 500 0 10/10
(HOH)

Glutathione 1000 + 1 10!10
(HOH)

Glutathio-.e ascorbate, 63.57c/-36.430/ >100 100 +2 9/10
(HOH) 50 + 1 9/10

Glutathione ascorbate, 1:10 >100 100 +2 10/10
(HOH) 50 - 1 10/10

Glutathione ascorbate with calcium phytate >100 100 +2 10/10
(CaMg inositol he~caphosphate) 60 -2 10/10
(HOH)

Glutathione (glutamyl-cysteinyl-glycine, in >100 100 +2 9/10
molecular relation) 50 0 10/10
(HOHI%

N-Acetyl-Dl-penicillamine 400 I 300 -4 10/10
(PG) .______ 00 +1 lflhlO
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ESTERS

Toxicity Radiation studies
Compound and vehicle used for toxicity

and radiation tests Approx. LD 5o Dose Change in ST, 0  Mortality at
(zng./kg.) (mg./kg.) (days) 30 days

"'ethyl chloroformate 40 25 0 10/10
(HOH) 10 -5 10/10

Acetic acid: 2-methoxy-1-methyl ethyl ester 750 5oo + 1 10/10
(HOH) 203 -5 10/10

3-(Aniidinofhio)propionic acid, ethyl ester, 250 200 +2 10/10
nionohydrochloride 10- 01
(HOH) 

10- 01

Nitriloacetic acid trisodium. salt monohydrate 500 300 -3 10/10
(l{OH) 100 +2 10/10

Dipetassium methanearsonate 750 50fi -4 10/10
(110H) ?JO + 1 10/10

Monoainmonium methanearsonate >1000 1000 -3 10/10
(110H) 500 -3 10/10

Sodium cacodylaie >1000 100-5 10/10
(HOH) 00-4 10/10

Calcium zneth'anearsonate 600 300 -3 10/10
(HOH) 100 +1 10/10

Magnesium cacodylate 750 500 -4 10/10
(HOH) 200 -3 10/10

Magnesium methanearsonate >1000 1000 0 10/10
(HOH) 500 -1 10/10

Dimerchrous netbanearsonato 75 50 -11 10/10
(HOH) 10 -7 10/10

Disodium methanearsonate >1000 1000 -5 10/.0
(HOH) 500 -2 S/10

Copper methanearsonate 15 10 -6 10/10
(%01 -NaC 3  5 +2 9/10

Dibutyl tumarat.E 250 200 +1 10/10
(PG) 100 +2 10/10

Di.2-ethylhexyl fuinarate 250 200 +1 10/10
(PG) 100 +1 10/10

Pibutyl malcate 150 100 -1 10/10

(PG) 50 +2 10/10
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Di-2-ethylhexyl mialeate >11,30 1000 +1 10/!1)

(PG) 500 0 10/10

Elhy-l-niethyI propyl diethyl malonate 200 100 + 1 i0/10
(PG) 50 -2 1 10 10

Dimethyl-1,2-cyclobutanedicarboxylate >1000 1500 + 42 9' 10
(HOH) 100 0 -2 8 10

500 0 10/10

*cis- 1,2-D iisopropylcyclobutaned karbox ylate 750 500 -4 I 10 10
(PG) 300 -4 1,

100 +5 5 /10

trans- 1,2-D iiso pro pylcyclobutaned icarbox yl- 250 200 -3 10,10

ate 100 +2 10/10

(PG) _ _ _ _ ~ -_ _ ____ _____

Diisodeeyl-1,2-cyclob'itanedicarboxylate 750 500 0 10/10
(PG) 300 0 9 10

Hexamethylnediammonium cyclobutane-1,2- >1000 1000 0 10,10

dicarboxylate 500 +2 1( /14)
WHGIH) j____________

*Cyclobutane-) ,2-bis(methylammoniurn) >1000 1000 -3 10 10
adiraZ' 0 - 01
(IIOH) 50- 01

Bis-(2,4,5-trichlorophenyl)-1,2-cyclobutane 250 f 200 0 10 10
dicarboxylate 100 +2 10/10
(PG)--[I

Methyl-p-nitrobenzoate 200 100 0 910
(PG) 50 -2 t uft()

Ethyl -p-nitroben zoate 250 200 0 10 10
(PG) 100 +2 j 10,10

Ethyl-N- (p-nitrobenzencsulfonyl) urethane 200 100 -3 j 9710
(PG) 50 4.16 I 5/10

Ethyl -N -o-tol ue nesulfonyl urethant 250 200 +46 I 8/10
(PG) -- 100 J + 1 10/10
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AMIDES AND THIOAMIDU

Toxicity Radiation studies

Compound and vehicle used for toxicity T
and radiation tests Approx. LD., o  Dose Change in ST,, Mortality at

a (mg./kg.) (mg./kg.) (days) 30 days

N,N-Dimethylacetamide >1000 1000 +1 10/10
(HOH) 500 0 10/10

Acetamide: 2-(2-hydroxycthoxy)- 100 50 +2 10/10
(PG) 25 -6 10/10

'-Cyanoacetamide >10Q0 1000 -3 10/10
(1101) 500 0 10/10

a-Methylmercapto-a,a.diethylacetamide 750 500 -5 10/10
(PG) 200 +2 10/10

a-Ethylnmercaptoisobutyramide >1000 1000 +5 6/10
(PG) 500 -3 10/10

a-Aliylmercaptoisobutyramide 250 200 0 10/10
(PG) 100 +1 10/10

a-A!lylmercapto-a,a-diethylacetamide 400 250 -2 10/10
(PG) 100 0 10/10

2-1.Dopropylmcrcaptoisobutyramide 7o0 500 -1 10/10
(PG) 200 +3 10/10

N-Acryloyltaurine, monosodium salt >1000 1000 0 10/10
(IOH) 500 +2 10/10

N-Methyl-a-crotylmercalptoisobutyramide 750 500 - 7 10/10
(PG) 300 -1 10/10

a-Propargyl mercapto-a,a-diethylacetamide 250 200 -1 9/10
(PG) 100 -3 10/10

a-Butylmercaptoisobutyraraide 250 200 -1 10/10
(1(;) 100 -1 10/10

2,2'-Thio-bis-acetamide 625 500 + 2 10/10
(PG) 300 +3 10/10

trans- 1,2-Cyclobutancdicarboxamide >1000 1000 + 1 10/10
(II01) 500 + 1 10/10

N.N'-di-trt-Butylcyclobutane- 1,2-dicarbox- 250 200 -2 10110
amin ide 100 +2 10/10

N,N'-Bis( ,l,:l,3-tetranethylbutyl)-1,2- 25%) 200 0 10/10
cyclobut,iedicarboxamide 100 -4 10/10
(PG)
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N,N'- (&.NapbthyI) -1,2-cyclobutanedicarbox- 275 250 -6 10/10
amide 200 +2 6/10
(PG) 100 - 4 10/10

N,N'- (0-Naphthyl) -1,2-cyclobutanedicar- >1000 500 +2 6/,10
boxamide 300 -5 10/13
(PG)

o-Hydroxy-N,N-diethylbetizaxnide 200 100 -2 10/10
(PG) 50 -3 10/10

p-Toluenesulfanamide 250 200 -2 10/10
(PG) 100 +3 10/10

Carbutamide 250 200 -1 10/10
(PG) 100 +3 8/10

4',3-Dinitrosalicylanilide 25 10 -2 10/10
(PG) 6 +3 10/10

4'-Chlorco-3-nitrosalicylarnilide 15 10 0 9/10
(PG) 5 +2 10/10

4'-Chloro-5-nitrosalicylanilide 40 25 0 10/10
(PG) 10 +4 9/10

r,'-Ch-Inro-3-nitrosalicylanilide 8 5 +3 8/10
(PG) 1 0 10/10

3'-Chloro-5-nitrosalicylanilide 15 10 +1 9/10
(PG) 5 +3 10/10

4'-Fluoro-3-nitrobalicylanilide 15 10 -7 10/10
(PG) 11+6 10/10

4'-Bromo-3-nitrosalicylanilide 15 10 0 10/10
(PG) 5 +5 10/10

3'-Iodo-3-nitrosalicylanilide 15 .0+3 10/10
(PG) S0 10/10

4'-Iodo-3-nitrosalicylanil;ide 15 10 -3 10/10
(PG) 5 +4 10/10

3',4'-Dichloro..3-nitrosalicylanilide 15 10 +3 10/10
(PG) 5 +8 8/10

2'-Chloro-5'-trifluoroniethyl-3-nitrosalicylani- 8 5 0 10/10
lide 1 +2 10/10
(P'G)

N-p-Toluenesulfonyl, isoquinuelidylformn- 150 100 -4 8/10
amide j 50 -7 10/10
(PG)1 ________ _
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N,N-Bis (2-eyanoethyl) -N-4-hydroxy-1- 400 300 +2 8/10
anthraquinonyisulfonilamide 100 -3 10/10
(PG)

Bis- (2-amino.4-sulfonarn.dophenyl) disulfide 150 1oo -4 10/10
(PG) 50 -1 10/10

N,N'-Bis(2methoxyethyl)dithiooxamide 400 250 0 10/10
(PG) 100 -13 9/10

N,N'-Di-tert-butydithiooxcanide 40 25 -2 10/10
(PG) 10 +2 10/10

N,'N'.Dioctadecyldithiooxaniide 150 100 0 !0/10
(PG) 50 +7 6/10

JBis-didodecyldithiooxamide 250 200 -4 10/10
(PG) 100 0 10/10

Thiopyrazinamide 150 100 0 10/ 10
(PG) 50 -2 10/10

p-Arninothiobenzamide 75 50 0 10/10
(PG) 25 -3 10/10

N,N-Dimethyl.ce-diphenyltbioacetamide 250 200 -5 10/10
(PG) 100 -1 10/10

N,N'-Methylene-bis-(thioisonicotinamide; 250 200 -6 10/10
hydrate 100 -1 10/10
(PG)
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CARBAMATES AND THIOCARBAMATES

Toxicity RadiAtion studies
Compound and vehicle used for toxicity

and radiation tests Approx. LD 50  Dose Chanve in ST,, Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

Diniethylcarbamyl chloride >1000 1000 -2 10/10
(OH) 500 +2 10/10

Diethylcarbamyl chloride 750 500 -1 10/10
(HOH) 300 +1 10/10

Ethyl-N,N-di-N-butylcarbamate 150 100 -8 10/10
(PG) 50 -7 10/10

Ethyl-N,N-butylcarbamate 250 200 -4 10/10
(PG) 100 0 8/1G

Carbamic acid:, 2-aminoethyl ester >1000 1000 +3 10/19
(HOH) 500 - 1 10/10

N,N'-Dicarbamylformamidine 250 200 + 1 8/10
(PG) 100 -2 10/10

2-Nitro-2-rnethyl-1,3-propanedioldicarbmate >1000 1000 -3 10/10
(HOH) 500 -3 10/10

1,2 -Cy- obutanedimethylcarbamate >1000 1000 0 9/10
(PG) 500 +3 10/10

l-Methylamnmonium-2-carbamylmethyl 750 500 -3 9/10
cyclobutane 300 +2 10/10

7- Phnylpropylearbamae 150 100 -4 10/10

(PG) 50 0 10/10

lsopropyl-N-phcnylethylcarbamate 150 100 -4 10/10
(PG) 50 -4 10/10

Ethyl-N- (m-nitropheny!suifonyl) carbamate 100 50 -10 10/10
(t'G) 25 -- 4 10/10

Ethyl-N- (p-chlorophenyl)carbamate 150 100 -6 10/10
(PG) 25 0 6/10

2-Nltroisobutyl-N-phenylcarbamate 750 500 -2 10/10
(JIG) 200 -5 10/10

2-Nitro-2-nethyl-1,3-propancdiol-bis(N- 1-50 100 -- 2 9/10
phenylcarbamate) 50 -3 10/10
(PG)
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n-Amyl-N-butyisulfonylcarbamate (sodium 750 500 -5 10/10
salt) 200 --I10/10

(HOHM

Ethyl-N-(n-octylsulfonyl)carbamate 150 100 +6 7/10
(PG) 50 -2 10/10

1-Methylammonium.2-dithiocarbamyl 1000 300 + 1 10/10
methyleyclobutane 100 0 10/10
(HOH)

Thiocarbamie acid, p-hydroxyphenyl eater 150 100 +3 7/10
(PG) 50 -1 10/10
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IPUS AND THIOUREAS

Toxicity Radiet-Inn studies
Compound .. dvehicle used for to. icity ---

and radiation tests Approx. LD5 0  Dose Chang,- in ST. I Mortality at
(rng./kg.) (mg./kg.) (daysl 30 days

Acetylurea >1000 1000 0 10/10
(HOH) 500 0 10/10)

2-Azlyi-2-thiopseudourea, monohydrobromide 250 200 -- 1 10/10
(HOH) 100 +2 10/10

2-Methyl-2-thiopseudourea, monohydro- 750 500 > +17 3/10
bromide 300 > +19 2/10
(!IOH)

2.Methyl-2-thiopseudourea sulfate 400 300 > +22 3/10
(HOH) 300 > +22 119

100 +7 6/10

2,2'-Trimethylene-bis(2-thiopseudourea), 250 200 0 6/10
dihydrobromide 100 +1 10/10

__________________________________________ _________________ _____________ ____________ I_____________

Tetramethylthiuramn monosulfide 150 100 +2 10/10
(PG) 50 > +16 3/10

/i-Diisobutylaminoethylisothiourea 75 50 0 10/10
dihydrochloride 25 -2 10/10
(HOH)

2,2'-Pentamethylene-bis(1-acetyl.2. 250 200 -1 1/,
thiorp.eudourea), di0hydrochlidhe 100 -3 10/10

(HOII) _1_

2-Decy!-2-thiopseudourea, monohydrochloride 75 25 0 9/10
(HOH) 10 +4 6/10

2-(Cyanomethy'.)-2-thiopseudourea, mono- 750 500 +7 5/10
hydrochloride 300 0 8/10
(HOH)

2-(Amidinothio)butyric acid, monohydro- 750 500 -10 10/10
bromide 300 -2 9/10
(HOH)

4-(Amidinothio)butyvric acid, monohydro- 100 50 -8 10/10
bromide 25 0 10/10
(HOH)

2-(2-Hydroxyethyl)-2.-thiopseudourea, 400 300 -3 10/10
monohydrobromi' ie 200 +1 7/10

(HOH)
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Allylhydroxyethylthiourea > 1000 1000 091
(HOH) S00 - 1 10/10

2-(3-:Iydroxypropyl) -2-thiopseudourea, 500 300 +2 4/5
monohydrobrornide 100 -4 10/10
(HOH) 50 +2 10/10

2-(2-Methoxye~hyl)-2-thiopseudourea, 400 300 -3 7/10
inonohydrobromide 200 +7 7/10
(HOH)

1,1'-Dithioformarnidine dihydrochloride 200 100 -4 10/10
(HOH) 50 +3 10/10

2 2,2'-Ethy!ene-bis(2-thiopseudourea), 15 50 -2 10/10
dihydrobromi,;e 25 -1 10/10
(HOH)

2,2'-(2-Butenylene)bis(2-thiopseudourea), 7 0+ 01
dihydrochloride 25 +3 10/10
(HOH)

2,2'-(2-Butynylene)bis(2-thiopseudourea), 100 s0 > +22 1 2/8
dihydrochloride 25 +3 10/10
(HOH)I

2,2'-Pentamethylene-bis(2-thiopseudourea), I 1.5 100 +1 01

dihydrobromide 50 +2 10/10
(HOH)

2,2'-Oxydiethylene-bzs(2-thiopseudoures), 400 200 010/10
dihydrochloride 100 +3 j 10/10
(HOH)

1,1'.Ethyene-bis [3-2- (amid inethio) ethyl 100 50 +2 10/10
urea], dihydrochloride 25 -2 10/10
(PG)

1,3 -Bis-2- (amid.nothio) ethyl urea, 225 100 -1 6110
dihydrochloride 50 +2 10/10
(HOH)

2,2'-Tetramethylene-bis(2-thiopseudourca), 250 200 -5 10/10
dihydrobromide 100 +3 I 10/10
(HOH) 50 +3 10/10

Tetraethylthiuram disulfide 75 50 -1 10/10
(PG) 26 > +15 6/10

Cyclopentylisothiourea hydrobrornide 250 200 1.44/
(HOH) 100 0 10/10

50 -3 10/10

1-Phenyl-2-thiourea 40 10 -6 10/10
(HOH) 5 +1 10/11')
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I-o-Tolyl-2-thiourea 150 100 +3 8/10
(PG) 50 -2 10/10

2- (2-Phenoxyethyl) -2-thiopseudourea, 40 25 -2 10/10
monohydrochloride 10 +1 10/10
(HOH)

p-Acetylaminoacetophenone thiosemicarba- 50 25 -2 10/10
zone 10 -1 7/10
(PG)

2-(p-Nitrobenzyl)-2-thiopseudourea, 75 50 +1 10/10
monohydrochloride 25 -4 10/10
(HOH)

p-Nitrobenzylisothiourea bydrobromide 160 100 -2 9/10
(110H) 50 -4 10/10

p-Nitrophenylsulfonylurea 750 500 +2 8/10
(PG) 300 -2 10/10

N-Sulfanilylurea > 1000 1000 + 1 10/10
(HO01) 500 - 1 9/10

N- (p-Acetylaminobenzenesulfonyl) ethyl- 750 500 -3 10/10
urethane 300 -2 10/10
(PG)

p,p'-Biphe iyene-bis-1,1'-(2-tfhiourea) 75 50 - ~ 10/10
(PG) 25 -6 10/10

Di-p-methoxyphenylthiourea 750 500 -4 10/10
(PG) 300 -4 10/10

Di-p-chlorophenylthiourea 150 100 0 10/10
(PG) 50 -3 10/10

1 -1sot hiourea-2-dibenzyl aninoethane 100 50 -6 10/10
dihydrochloride 25 -1 9/10
(1101)

1-(p-Phenylazo)phenyl-2-thiourea 150 100 +1 7/10
PG) 50 -2 9/10

Bis- [p,p- (isothioureidomethyl) phenyl] 75 50 -5 10/10
sulfone dihydrochloride 25 -5 10/10
(1101)
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ANINES

Toxicity Radiation studies
Compound and vehicle used for toxicity

and radiation tests Approx. LD5 o Dose Change in ST50  Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

Methylamine hydrochloride > 1000 1000 -2 10/10
(HOH) 500 -2 10/10

N-(2-Nitro-2-methylbutyl)dimethylamine 200 100 + 1 10/10
(PG) 50 +3 10/10

N-(2-Nitroisobutyl)-N-methylglucamine > 1000 1000 -2 10/10
(HOH) 500 0 10/10

Benzyloctylmethylamine 100 50 +3 10/10
(PG) 25 -1 8/10

Ethylamine: 2-bromohydrobromide > 1000 200 -2 10/10
(HOH) 100 +2 10/10

Ethylamine: 2-methoxy (65%-70% in HOUL) 400 200 -1 10/10
(HOH) 100 -4 10/10

2-Browroethylamine hydrobromide 400 200 -6 10/10
(HOH) 100 0 10110

2,2'-Dithio-bis-(ethylamine) dihydrochloride 750 300 > +16 0/10
(HOH) 200 0 7/10

Di(f-p-methoxyphenylethyl)amine 500 300 +3 8/10
hydrochloride 200 -1 10/10
(PG)

3-( N-Methylisopropylamino)-3-methyl-2- 150 100 -1 10/10
butanone hydrochloride 50 0 10/10
(110H)

tert-Butyl-tert-amylamine hydrochloride 100 50 -4 10/10
(HOH) 25 -2 10/10

3-tert-Butylamino-3-riethyl-l-butene 75 50 0 10/10
hydrochloride 25 -5 10/10
(HOH)

3-tert-Butylamino-3-methyl-l-butyne 75 50 -4 10/10
hydrochloride 25 -2 10/10
(HOH)

3-Methyl-N-(2-o-propylphenoxyethyl) > 1000 1000 -10 9/10
butylruine, monohydrochloride 500 -3 10/10
,(POH)

3,5-Dimethyl-3-amino-l-hexyne hydrochloride 400 100 -5 10/10
(11011) 50 t 10/10
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N-(2-Nitroisobutyl)-2-ethylhexylamine 250 1 200 -2 10/10
(PG) ________________I 100 +3 10!10

p-Isopropylbenxylhe;:ylamine sulfate 15 150 +o 10 o

1PG1000 +1 10) 10

N-Heptyltaurine, monosodiuim salt >1000 100+9 5 510

p-Isopropylbenzyiheptylamine sulfate 75 5-71 0-- 1- )

(PG) 25 -4 R-!10

Octylamine 1 100 -- ______0______ 1_______ _________ 1;
(PG) jI 25 1 +6 9 910

Bezintla ie100 0 7to1
(PG) 25 + 191

p-Isopropylbenzyloctylamine 75 25 -8 10/10
(PG) 10 I +1 I1

Dodecyliimine 50 25 -3.~ I 0/10
* (PG) __ _ _ _ _. 10 4610) it)

*N-Dodecyltaurine, monosodium salt 400 300 0 10/,10
(HOH) 200 +2 10 10

Hexadecylamine 200 100 1 -.1 10110
(PG) ____ . 50 +1 10,10

Octadecylamine z0200 -3 10/10
(PG) 100 0 10/1001I)

N',N'-Dimethyl-1,2-butarzediamine 150 100 -4 10i1
(PG) -50 + 1 10'

N,N'-Bi3(-mercaptoethyl)hexamethylene- 350 200 -- 1 10/10
daie100 08!10

(PG) I_ _ _ __ _ _ _ _ _ _ _ _ _ _

Armeen-CD-oleylamine I 251 10 +2 10,11)
(PG) 5______________. __ +3 10 10

Arnieen-TD-hydrogenated tallow amine 200 100 - 1 10/10
(PG) 50 i + 3 10 10

trans- 1,2-Bis (amnoetbyl) cyclobutane 50 40 0 9/10
IOH) -_____ _ 25 -- 3 10/10

1,3-Diamino-2,2,4,-tttramethylcyclobutane 450 200 -1 10/10
(101)100 T +1 10110

Cyclobutane-1,2-bis(methylammonium) > 1000 1000 -1 I S 10
distearate, 750 > + 19 31 10
(PG) 500 0 5/10

__ __ __ __ __ __ __ __ __ __ _ __ _- -500 +2 9"10
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Tetramethylammonium chloride 25 7.5 +2 9/10
(11011) 5.0 +2 10/10

Tetramethylammonium iodide 40 10 0 10/10
(110H) 5 +2 10, 10

Aniline hydrochloride 750 500 -4 10/10
(11011) 200 -2 10/10

o-Toluidine 150 100 -1 10/10
(PG) 50 -2 10/10

rn-Toiuidine 150 100 -1 10/10
(PG) 50 - 1 10/10

p-Toluidine 50 25 -2 10/10
(PG) 10 +1 10/10

N-Acetyl-m-methylthioaniline 750 500 -2 10/10
(PG) 300 -5 10/10

p-Nitroaniline 250 200 -3 10/10
(PG) 100 +5 10/10

o-Phenylenediamine dihydrochloride 250 200 -3 10/10
(110H) 100 -1 10/10

m-Phenylenediamine dihydrochloride 150 100 -4 9/10
(HO) 50 0 10/10

2-Chlorobenzylethylenediamine 150 100 -2 10/10
(PG) 50 -4 9/10

N,?.-Dimethyl-p-phenylenediam ine 40 25 +2 10/10
dihydrochloride 10 0 10/10
(110H)

Diphenylbenzidine >1000 500 -2 10/10
(sesame oil) 300 +1 10/10

o,o-Dithio-bi i-aniline 75 50 -6 8/10
(PG) 25 -1 9/10

Benzyl-2,4-dichlorobenzylamine hydrochloride 250 200 -5 10/10
(PG) 100 +2 6/10

Benzyl-3,4-dichlorobenzylamine hydrochloride 150 100 -3 10/10
(PG) 50 -1 10/10

N-(2-Dimethylaminoethoxy)-N-(3,4,5- 400 300 +2 7/10
trimethoxybenzoyl)benzylaniine hydro- 100 0 9/10
chloride (Tigan)
(11011)

Dimethyl-a.naphthylamine 75 50 -3 I 10/10
(PG) 25 0 10/10
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N-(1-Naphthyi)ethylenediamine dihydro- 150 100 +1 10/10
chloride 50 -2 10/10
(HOH)

2-Nitro-4-acetyl-2'- formylaminodiphenyl 250 200 -2 10/10
sulfide 100 -7 10/10
(PG)

N--y-Dimethylaminopropyl ) -2-methyl 50 25 + 2 10/10
thiodiphenylamine hydrochloride 10 -- 2 10/10
(HOH)

Hydroxylamine hydrochloride 100 50 -4 10/10
(HOH) , 25 -1 10/10

o-Benzylhydroxylamine hydrochloride 250 200 j -2 10/10
(HOH) 100 +1 j 9/10
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GUANIDINES AND NITRILES

I Toxicity Padiation studies

Compound and vehicle used for toxicity

and radiation tests Approx LD,, Dose Change in ST o  Mortality at
(mg./kg.) (mg./kg.) (days) 30 d3ys

Cynnoguanidine > 1000 1000 0 10/10
(OS) 500 0 10/10

fl-Phenethylbiguanide hydrochloride 150 100 j +2 4 '4
(11011) 50 1 (;'10

25 I +1 10/10

Dipyridylguanidine trihydrochloride 750 500 -2 10/10
(11011) 300 -7 010

Methyl cynnoacetate 750 500 +5 10/10

(11011) 300 11 '0

Dimethylcyanamide 40 25 -4 0/10
(11011) 10 -2 10/10

Propionitrile 50 25 -4 9i 1

(1101) 10 +1 10/10

Acrylonitrile 75 75 + 1 10/10
(11011) 50 +18 2/10

25 -5 19/10

Cyanoacetamide 750 500 0 10/10
(11011) 300 -4 10/10

Adiponitrile 40 25 + 1 10/10
(11011) 10 -4 10/10

Ethyl cyanoacetate 750 500 +2 10/10
(IIOH) 300 -4 10/10

Methacrylonitrile 100 50 +3 5/10
(PG) 75 > +19 1/10

Ilvldroxyacrylonitrile > 1000 1000 -2 10/10
(11011) I 500 0 10/10

a,a'-Azodifisobutyronitrile 25 10 -2 10/10
(PG) 5 -3 10/10

trans- 1,2-I)icyanocyclobutane 275 250 -- 7 10/10
(110) 100 -2 10/10

50 +10 6/10
50 0 10/10
25 + 1 10/10

1,2- Dicyanocyclobutene-1 150 100 0 9/10
1"11t 150 + 1 10/10
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3-Methylenecyclobutane carbonitrile 250 200 0 10/10
(HOH) 100 0 10/10

Chlorinted-1.2-dicyanocyclobutane (Lot No. 75 50 -4 9/10
ST-15) 25 -1 9/10
(PG)

trans-2- Cyanocyclobutanecarboxam ide 250 250 +3 10/10
(PG) 200 + 1 5/10

200 0 7/10
150 +15 5/10
150 +6 10/10
100 +3 6/10
50 +4 10/10

2,2-Dimethyl-3-methylenecyclobutane 200 100 +2 10/10
carbonitrile 50 0 10/10
(HOI!)

Chlorinated-l,2-dicyanocyclobutane 400 200 -4 10/10
(Lot No. ST.24) 100 -3 10/10
(PG) 50 -4 10/10

Tetra-f-cyanoethyl-1,2-bis(aminomethyl) 400 100 0 10/10
cyclobutane 50 0 9/10
(HOH)

o-Chlorobenzonitrie 150 100 -4 10/10
(PG) 50 +3 7/10

p-Chlorobenzonitrile 150 100 -2 10/10
(PG) 50 0 10/10

Phenylacetonitrile 40 10 -6 10/10
(PG) 5 J -4 10/10

a-Dimethylaminuphenylacetonitrile 40 25 [ +3 8/10
(PG) 10 -1 9/10

4-Hydroxybenzonitrile 200 100 -6 10/10
(IOH) 50 -5 10/10

m-Trifluoromethylphenylacetonitrile 100 50 + 1 8/10
(PG) 25 +3 7/10

3,4-Dihydro-2-cyano.2H-pyran 250 200 - 1 10,10
(HOH) 100 +2 10/10

Thiocyanic acid, a-3,a-5-bis(dimethylamino)- 75 50 +5 7/10
4-hydrcxy-3,5-,xylyl ester 25 +2 9/10
(PG)

Diphenylacetonitrile 200 100 -3 10/10
(PG) 60 +2 10/10

4,4'-Biphenyldicarbonitrile 75 50 -5 9/10
(PG) 25 -7 10/10
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, -Cyanoethyhnercaptan 100 75 +1 10/10
(110GH) 50 43 10/10

Sodium o-sulfopropionitrile > 1000 500 -- 1 10/10
(11011) 300 -2 10/10

p-Cetoxyphonylisothiocyanate 150 100 -5 10/10
(1,G) 50 +1 10/10

Cyclohexylcyanoethylethanolamine 200 100 -4 10/10

(PG) 25-1 10/10

p- ( n ) Dodecoxyphenylisot .iocyanate 150 50 -2 10/10
(PG) 25 -1 10/10

2-Thio-m-thiazone-2,4-dione 750 400 -1 10/10
(11011) 200 -4 10/10
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HYDRAZINE

Toxicity Radiation studies

Compound and vehicle used for toxicity
and radiation tests Approx. LD, o  Dose Change in ST:., Mortality at

(mg./kg.) (mg./kg.) (days) 30 days

Hydrazine sulfate 250 100 -2 10/10
(HOll) 50 -2 10/10

(3-0tylaminopropyl)hydrazine 15 10 +3 10/10
(PG) 5 -f 2 10/10

1 -5 10/

29 (2,2-Dimethylhydrazino)-3,6,9,12,15,18, 400 400 -3 10/10
21 ,24,27-nonathianonacosane-l-thioi 300 > +17 4/10
(PG) 250 -4 10/10

200 -6 10/10
50 -4 8/10

Methylcyclopropanecarbonylhydrazine 40 25 0 10/10
(11011) 10 -3 10/10

1,2-Cyclobutanedicarboxylic acid dihydrazide > 1000 500 -1 10/10
(11011) 300 0 10/10

1,2-Cyclobutanedicarboxylic icid mono(2',2'- > 1000 1000 - 1 10/10
(limethyl) hydrazide 500 +4 10/10
(11011)

Acetphenylhydrazine 150 100 -1 10/10
(PGI 50 -1 10/10

N-Benzyl-N'-isopropylhydrazine hydro- 250 200 -2 10/10
chloride 100 0 10/10
(HOll) 20 -4 10/10

3,4,5-Trimethylacetophenonethiosemicarba- 75 50 -10 10/10
zone 25 -8 10/10
(PG)

3,3'-Thiodipropionic acid, bis(D-galactosyl- 750 500 0 10/10
methylenehydrazide) 300 -1 i0/10
(PG)

1-1sonicotinyl-2-dinethylhydrazine 400 300 + 1 10/10
(PG) 100 +1 10/10

30 -2 9,10

1-Ethyl-2-isonicotinylhydrazine 150 100 + 1 10/10
(11011) 50 0 10/10

10 -5 10/10

1-1sonicotinyl-2-ethylidenr'hydrazine 150 100 + 1 10/10
(PG) 50 0 10/10

10 -2 7110
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[a-(Methylw.ercapto)-4-pyridylmethylene] 200 100 -2 10/10
hydrazine 50 -. 2 10/10
(PG) 10 -4 6/10

a- (Benzylmercapto) -4-pyridylmethylene 3 1.0 +1 10/10
hydrazine 0.5 +2 10/10
(PG) 0.1 -5 10/10

1-Isonicotinyi-2-glucosylhydrazine 400 300 -2 10/10
(PG) 100 0 10/10

30 -4 10/10

N,N'-Ethyleneidene-bis(isonicotinyl- > 1000 1000 0 10/10
hydrazine) 500 -3 1/10

(Safflower oil)



THIOPHENE5, OXACYCLOPENTANES, AZACY(LOPENTANES, AND AZACYCLOHEXANES

Toxicity Radiation studies
Compound and vehicle used for toxicity- __

and radiation tests Approx. LD5, Dose j Change, in ST.,, Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

2-Acetothiophene 40 10 -2 10/10
(PG) 200 -1 10/10

4'-Hydroxy-5-niitro-2-furanacrylanilide 400 300 +1 7/10
(PG) 200 - 1 10/10

4'-(2-Chloroethylthiio)-5-nitro-2-furan- 200 100 -3 10110
acrylanilide 50 - 1 10/10(PG)-

p-[3-(5-Nitro-2-furyl)acrylamidojbcnzyl- 750 500 -3 5/10
thioacetic acid, methyl ester 300 - 1 10/10
(PG)

N-Butylenepyrrolidine 50 25 -2 10"10
(HOH) 10 +3 9/10

Monothiosuccinimide 150 100 +3 6/10
(PG) 50 .110 6/10

N-Methylnionothiosuccinimide 250 200 -2 1 7/10
(PG) 100 +3 j 10/10

2- [2-( 1-Pyrrolie*nyl ) ethyl] -2-thiopseudourea, 150 100 -2 10/10
dihydrochloride 50 -1 10/10
(HOH)

N-Phenylmonothiosucci, mide 250 200 +22 4/10
(PG) 100 +1 10/10

N-( p-Methoxypheniyl )inonothiosuccir.-iniide 250 200 -1 3/10
(PG) 100 +4 6/10

Pyrrol idinoprop iophe none h;'drochloride 75 50 -3 10/10
(11011) 25 -2 10/10

1- ( -Pyrrolidiniocyclohexyl ) mthylthio- 150 100 + 2 5/6
sulfuric acid, zwitterion (1) 50 0 10/10
(HOH)

1,2-Cyclobutanedicarboxamide > 1000 1500 0 10110
(11011) 1000 4.4 5/10

1000 -1 10/110
500 + 1 6/10

I-Aza-2-iminio-7-oxaeycloheptane > 1000 1500 +2 11)/10
(11011) 1000 +5 _ 6/10

1000 - 1 10,10)
500 -2 10/10
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1-Aza-2,7-diiminocycloheptane 250 200 0 10/10
(HOH) 100 +2 10/10

N-(a-Naphthyl)-1,2-cyclobutanedi- 750 500 -4 loilO
carboximide 300 -3 10/10
(PG) 100 +2 8/10

N-(d-Naphthyl) -1,2-cyclobutane 400 300 + 2 10/10
dicarboximide 100 +3 10/10
(PG)

5-Acetyl-3-(2-arninoethyl) indole hydrochloride 200 100 > + 19 1/9
(HOH) 25 > 4-19 4/10

3-(2-Aninopropyl)-5-indolyl maleate salt 625 500 +4 3/8
(HOtt) 300 - I 6/10

PL-3-(2.-Amino-l-methylethyl)-5- 200 100 -1 13/17
propionylindole hydrochloride 50 +2 8/10
(HOH)

D-3- (Aninopropylene) indolyi-5-phenyl- 100 50 +3 8/10
ketone hydrochloride 25 -2 9/9
(HOH) J

3-Araino-9-ethylcarbazole 150 100 -- 10 10/10
(1FG) 50 +1 5/10

3,6-Diamino-9-ethylearbazole 150 100 -2 10/10
(PG) 50 0 9/10

3-Methyl-5-carboxytetrahydro-4-carboline 150 100 0 10/10
(PG) 50 + 1 10/10

Ajrnaline 75 50 +2 9/10
(PG) 25 4- 10/10

Aspidospermine 40 25 - 1 10/10
(PG) 10 -2 8/10

Spiroxyine hydrochloride hemihydrate 500 300 -3 717
(HOH) 100 -2 10/10

18-Benzylhdene-17-hydroxy-yohimbane 250 200 > + i 9  1/10
(PG) 100 -2 9/10

Monothioglutarimide 100 50 > +17 3/9
(J'G) 25 +3 1 10/10

2-1minopiperidine hydrochloride 150 50 +1 8, 10
(11011) 25 -5 10, 10

N-(2-Nitroisobutyl) piperidine 200 100 -1 10/10
(JG) 60 +3 1,,/10
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1-IPiperidine ethanethiol, monohydrochloride 75 50 0 10/10
(11011) 25 -1 10/10

1-Methyl-p-aminoethylthioazocyelohexane 250 200 -4 10/10
(11011) 100 0 10/10

1- [(2-Mercaiptoethylthio) methyl]-4-methyl 200 100 -5 9/10
piperazine, polymer 50 -1 10/10
(1PG) --

4-Piperidinobenzaldehyde thiosemicarbazone 75 25 +1 4/10
(PG) 10 -5 10/10

1-Phenyl-1-cyclopentyl-3-piperidino-1- 250 100 -3 10/10
propanol hydrochloride 50 -2 10/10

Isocinchomeronic acid (pyridine 2,5- > 1000 1000 -6 10/10
dicarboxylic acid) 500 0 10/10
(11011 + NatfCO.)

2-Mercaptopyridine 250 260 -5 10/10
(PG) 100 -5 10/10

Zinc derivative of 3-pyridinethiol 150 100 -- 2 10/10
(PG) 50 +4 8/10

Pyridoxal hydrochloride 400 300 -1 9/10
(1101) 200 -2 9/10

Titioisonicotinamide 250 200 +1 10/10
(PG) 100 -1 10/10

Thioisonicotinamide- -oxi(le 750 500 0 10/10
(11OH) 300 0 10/10

Isonicotinaldchyde thiosemicarbazone 150 100 -2 10/10
(PG) 50 -1 10/10

Nicotinallehyde thiosemicarbazone 150 100 -3 10/10
hydrochloride 50 1-3 0/10

Dlethyl-2-pyridyl ketone thiosemicarbtzone 5 2 +2 10/10
(PG) 1 1 I10/10

Methyl-3-pyridyl ketone thiosernicarbazone 25 10 -1 10/10
(PG) 5 0 10/10

Ni.'cotinylthioseiicarbazide hydrochloride 750 500 +1 10/10
(11011) 300 0 10/10

Trimethylamine isonicotinamide 450 300 +2 10/10
(PG) 200 +5 10/10
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Isonicotinanidoguantylrnercaptontctic acid I 75 0 I 500 + I IN/1(0

hydrochloride 300 0 10,/10

Beinzyl.4-benzylpyridiniurn chloride 75 5 0 103 10)

(11011) 2.5 0 I 10110

20 10
Quitioline (synthetic) 20 0 3 I 7/11

(PG) 50 +9 10

Istiquinol~ne IOU 100 -4 1 101 10
(PG) I 0* 04

6-Quinolitiearboxylic acid > 1000 1000)-- 10/10

(1101 + Na11CO,) o;-.81

3-Hydroxycinchoninic acid 250 200 -1 9/10

(PG) 100 I 0 10 10

3-Hydrazinoquinoline dihydrochloride I 250 200 I > + 18 I 5 10

(HOHj 0 I > +22 :1

6-Methoxy-8-aminoquinoiine I 25 10 +2 10 10
(PG) 5i -0/10

2-Ilydiroxy-3-n-buityl-9,10-diniothoxy-1, 150 100 _3 i 10 ii0

2,3,4,5,7-he, hydro-berizo (a)quinolizine 30 - 10/10

hydrochloride '

"i1011)

6-Hlepty1-4-quinozinvA.'-oxide 1 450 200 +3 10,10

(PG) 200 -3 1 10 10

2-Mlcthy1-1,4-narhnthoqu.inonce-l-thiio-cnii- 75 .50 -21',0
carbazorne 25 1 -2 10/10

7-Chloro4-t,,.dIiethyl)anin,thylaninoI 150 100 +1 1I)

o.iniie.. xie50 0 9 10

7-Chlc.ro.4-[3-( 1-pyrrolidiriyl) propylatnio] 150 100 010 10

'juinuhnfl,-oxidlC 50 42 16 Wi

Cinch'lphczl 200 10 On 3 10, 1

PG 50 10i 10

1.7- 11i ~N te t ra yro i.,q u inol yi) he pta tie 250 50 -2 10 11)

dihvplrochjoride 2 5 It)9 1

1,11o-1it N N-tetra htvd riso.qu inol y1) slecane 150 1 50+ W 1it1

(iihydlrochloridC 9.' 5 -0 10

'12



2,3,.3a,5,0,11.12,12 -0ct-khydro-8 hydroxy-.- 75 25 1 2 10/10
111-isoquino(2la) ( 1)pyridinium bromide 10 -1 7

7-[2-11ydfroxy-3-(.N-2-hydroxycthy1.N- > 1000 1000 j 0 10/10
methiyiamnino)-propyl]-1,3-dimethiylxan- 500 + 3 10/10
thinepyridine-3-carboxylate (Cornplamcex) I253 -2 10/10

(1110 4 5 10/10
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Compound and vehicle used for toxicity ADRdains.d2s otlta

an rditontet Dose, Change in ST.A

I(mg./kg.) (mg/k. (days) 30 dlays

100H 30 01

4-42- (4-Diethlinom)ether]lthiosethyl].4- 50 25 0~ 10 10
mehyloroiumptlunslft 10 -30 10/10

(HOH)

N 2-minomthio tyl --yorzoine 150 5 +4 60/10

caMrphoxaie obnzadhyde thoreicaboe 3500 +5 291/10

4 (G)tyamnehlthomty 1- 100_____ 5 -2 10/10

metyl etro --morpholiiimp-ounespropcy50 300 25 0 110

(HOH)______ I

4- [- (Dethlamiomehyltio) thy ] -- s 25 0 41



THIAZOLES AND THIAZINES

Toxicity Radiation studies
Compound and vehicle used for toxicity -_____________ _______

and radiation tests Approx. LD5 Dose Change in ST., Mortality at
(mg./kg.) (rng./kg.) (day") 30 days

2-Ainino-2-thiazoline 150 100 1 I 10/10
(PG) .50 5 ~ 10/10

2,4-Thiazo!idinedione 750 300 -1 { 10/10
(PG) 2-00 ± 10,10

2,4-Dimo'thylthiazoie 250 1 200 0 -9/10

(PC) { 1 100 -- 010/10

Thiazolidinie-4-carboxylic acid 10100 +7 101,10
m!oll) 150 0 7/10

Penic ii lamine 350 300 +1 8/10
(11011) _-I _ __100 +1IIj1

6-Aminopenicillanic acid > >1000 500 + 1 10/10
(PC) I300 - 1 10/10

5-(p-Chlorobenzylider.e)-2-thiothiazolidine- 75 50 +6 9/10
2. 1-dione 25 -8 W0IG
(PG)

2-Thioureidto.4p-nitroptenyl)thiazole 150 100 0 7/10
OPG) 50 -8 10/10

5-tp-J)iniethylaminobenzoylidene)rho-daniine 1 150 j 100 f +2 9/10
(PG) 50 - 3 9/10

5 e y ( ne- -ph y mn--hao di e 7 5  50 + 1 8/10
(P)25 -2 10/10

5-' p-Ac( aniidobenzylidene) -3- (p-acetamido- 100 50 +1 6/10
benzoylideneaniiro) rhodanine 125 1 -4 8,10

(PC)I

6.Ethoxy-2-miercaiptobenzothiazole ~ 2.50 200 1 -2 10/10
OIGP) I100 +2 8/10

5-Chlforo-2-n'ercakptob),-,.Ahiazole 1 10100 +2 10 10
(11G) 50 -5 10/10

2-(Dzntethiyla.miniomiethylthio)benzothiazole I 150 10 10; 11)
(11011) t 50 I -6 j 10/10

UM10iieaeae200 0 9/10

2-Armino- 1,5.dIiphernylthiazole 200 200 f 710)l0
(PCG) __________j____100 J 4 10/10
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2,5-Bis (4-pyridyl) -1.3,4-thiadliazole 100 _T O 10 -4 10 1 0
(PG) 010 10.~0

5-Benzylidenerhodanine 75 -t 50 -2'o1
(PG) I-2 10 10

3-Amitio-5.benzylidenerhodanine NO00- 50 10/10
(PG) 25 +2100

5-Benizylidlene-3-benzylidenearniinorhodanine 10200 ~1 8 810
(PG) 100 0 9/10

5-Benzylidene-3-sal icyl idencaminorhodanine 75 50 110/10

(PG) 40 -310,10
253 > +22 4/10

___ ___ ___ __ ___ ___ ___ _5 0i 10/10

2-(p-Methoxybenzylidenehydrazino)-4-oxo- >1000 500) +3 100
5-th:azolidineacetic acid 30Q (1--2 1 10/!0
(HOH + NaHC03)

24[(p-Acetamidlobenzylidene)hydrazino]- i00 50 j -1 10110
4-oxe-b-thiazolidineacetic acid 25 1 +2 j 10/10
(110H + NaHC0.,)__ _ - ____ __ - ___-

5,5'-Methylidynedirhodanine with triethyl- 150 100 4 -- 3 01
amine 50 -5 10/10
(PG) I__ _I _ _

2,2-Dimethvi-3-thiomorpholone ";0 20 + 1

(PG) 100 +

2,2-Diethyl-3-thiamorpholone 250 200 - 81
(PG) 100 -2 n lo

2-M.'thyl- 1,5-benzo9.iazepin-4- (511)-one 400 3_ _00 +2 10/10

4-Methyl-1,5-benzoth'aze:din-2- (311) -one -0 300_____1

(PG) 200 + 1 10/10

2,3-Dihydiro-1,5---benizothiazepin-4-(51-n 5 500 0 9/10

(PG) _________ I36 +3 10/10

2,3-IDihydro .7-methyl-1 ,5.benzothiazepin- -t 400 To 71
- 51) -one,1,1-dioxidie 200 +70/10

2,3,4,5-Tetr ahyd ro- 1,5 -be nzothiaze pin, I 400 300 I +19
nionohydrochioride 1 200 +3 1010o

Thionine 400 I 30. -3 I 10'10
(11011) 1 200 -3 10/10

Methylene blue chloride I 150 100 j -5 10/10
dIH ______ 010/10

(2-Chloirophenothiazino) propylbiguanide 1j 50 1 1.110
hydrochloride 1025 1 -8 j i t, 11 0
(I1OV) ________1 ____ ____
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DIAZOIES AND DIAZINES

Compound and vehicle used for toxicity Toict Radiation__ studies_ ____

anid re.diation tests Approx. LD., rose fChange in ST, 0  Mortality at
(rng./kg.) (nig./kg.) (days) 30 days

l.Isopropyl-2-12-furyl)-4,4-dirnethyl- 250 200 -3 10/10
imidazolidirie 100 0 10/10
(PG)

1,2-Diphenyl-4,4-dimethylimidaz,)lidine 15'00 -10/10
(PG) 50 +1 10/10

1- ( 1,-Dimethyl-2-hydroxyethyl )-4,4- 250 200 0 10/10
diniethyl-2-imidazolidinethione 100 0 10/10
(PG)

1-Jsopropyl-4,4-dimethyl-2-imidasoli'line- 150 100 0 8/10
thione 50 +5 10/10
(PG)

I-Butyl-4,4-dimethyl-2-imidazolidinethione 150 100 -5 10/10
(PG) 50 +1 10/110

1-( 1,1,3,3-Tetramethylbutyl).4,4-dimethyl. 100 50 -6 10/10
2-imidazolidinethione 25 +1 .10/10
(PG)

thione 200 -2 10/10

I-Phenyl-4,4-dirniethyl-2-ir~iidazolidinethione f 200 100 0 10/10
(PG) I50 +1 10/10

2-[(p-Nitrobenzyl)thio]-2imidazoline, 50 25 -1101

monohydrobromnide 10 +1 10/10

2-[(m-Chlorobenzyl )thio] .2-imidazoline, 75 25 1 + 1 10/10
rmoncohydrobromide I10 +1 10/10
(1101)

2,2- [(Tctrachloro-p-phenylene)methylene] 1 150 100 -1 6/7
thio -di-2-irnidazoline, dihydrochloride 500 10110

22(Deha-inety]5reh-2.- 200 10, 19 -5 10/10
(I) )benzoth iopyrarto-4,3,2-i mida zole '50 -2 10/10

6,7-Dihydro-3.methyl- 1-514-imidazo (2,1- I 75 - 50 -2 10/10

#)thiazoliurn chloride 25 -1 ] 10/10
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2-Aminio- 1.3.4-thiadliatole, nionohydrochloridle 250 200 _3 -0 10)

5-Aniino-1.3,4-thiaditiazole.2-thioI 350 200 -1 1 8.' 1
(11011) NO10 -2 10 10)

2- A i no -5-me rcapto- 1,3,4 -th ind ia zole 2: Ip 200 .:-2 -10
(PG) 100) -2 10/10

2,5-Diniercapto- 1 ,3.1-thiadliazole 750 200 10 10
(11011) j 100 -3 10/11)

1,3.4-Thiadjai~zole-2,5"-dIthioI 150) 1W0 -2 10/10(
(P0G) -50 +-3 10/10

2.'Dihobi 5aniino-1,3,4-thiadiazole) 1 .0 I 100 2- 10/1(0
(PG) 50 -3 911

2 -Amni no - 5. ( p -anmiinoph en y Iic reca pto) -1.3,4 - I 2.50 260 91 /10

2-chl3-thiaiaol-5phz'hyrin 100 2 3 10,10

(P0) 2O 1 -21 1

2-Phepyl-1.3,4; thiadiazole-5-sulfo-iamide j 250 200 -1 11) 10
100 0 91

3-AIlyI-2-thiohydantoin 250 6o 10
(HOH) 100 -iI10/11)

3-(2-Aminoethyl)-2-thiiohydantoin I 400 300 I - 01
(11011) 9 00 -310 10)

3-Phenyl-2-thioinydantoin 7.5 25 +19' IJ
(P(;) I10 -510,10

3-MNethyl-.5-phenyi-5-(2-thie.nyl)hiydanitoin 1 0 100 -2W/1
(PG) 50 .1.310'1

5-Cyclohexylethyl-5- ( 2-thienyl) hydantain 10 I 100 j -5 I 10' 10
(PG) I 008110

.3- Phe nyl -5- (p phyd rox ybenzyl ) -2- 1 15 0 100 -6 10) 10
toohydantoin 50 I *7 10,10
~PG)

5- Cyr lhexylbutyl-5- (2-thienyl) hydantoin 200 100 -5 10, 10
(PG) ', -4 10/10
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1- Ison icotinyl -3,5-d imethylpj'razole 250 200 -2 10/10
(PG) 100 -1 10/10

3,6- Dioxo- 1,2--d iphenyI -4-n-butyl pyra zolidene 150 100 -5 9/10
(Butazolidin) 50 0 9/10
(PG)I

3,5-Dioxo-l-phenyl-2-p-hydroxy-pbenyl- I 150 100 -. 2 10/10
4-n-butylpyrazoliclene (Oxyphenbutazone) 50 0 9/10
(PG)

N- [(2,3-Dimpthyl-5-oxo.1-phenyi)-3- 100 50 +3 8/10
pyrazolin-4-yi]-anthranilic acid 25 I +2 10/10
(HOH + NaHCO,)

1,2-Diphenyl-4-methylthioethyl-3,5- 1 200 100 t -1 10/10
pyrazolidinedione 6 0 > >+15 9/10
(PG) A_ _ _

1,2-Diphcnyl-4-(2'-phenylsulfinethyl)- 1 150 100 0 8/10
3,5-pyrazolidinedione (Sulfinpyrazone) j50 -2 9/10

Quinoxaline 1 250 200 > +18 3/10
(PG) 100 > +22 1/10

2,3 ?uinoxalincdiol T 200 NO10 -7 7/10
(PG) -50 -2 7/10

2,3-Quinoxalinedithiol 100 50 -5 10/10
(PG) 25 +3 9/10

2,3-Di-(p,p'dimethoxystyryl)quinoxaline 250 100 -4 J 10/10
(11G) I50 1 -3 10/10

4-Quinazolinol, 3-oxide 250 200 +2100
(PG) -~100 -1 10/10

4-Quinazolinethiol 750 1 500 > >+17 4/10
(PG) 300 > +19 4/10

6-Chloro-4-quinazolinethiol I > 1000 10 101
(PG) .t00 +2 10/10

3-Propyl-4-(311) -quinazolinethione 1 200 100 0 j 10/10
(P)50 I 1 10/10

3,4'-Dihydiro-4-pheiivl-2( 111 )-quinatzoline- 1 75 50 0 10/10
thione I 25 +3 10/1C
(PG)

3- Ben zyl -2,3-d-'.hydro-2,2.dimethyl-4 111)- 40 300 -2 10
quinazolinethione -~200 j +4 J 10/10
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3- (p- Acetylphenyl) -6-chloro-2-thio- 250 200 -3 10/10
2,4-( 1H,3H)-quinazolinedione I 100 +2 10/10
(PG)

7-Chloro-4- [(3-diethylaminopropyi) amino] 150 100 + 1 9/10
quinoline-l-oxide 50 +3 10/10
(PG)

2-Dimethylaminopyrazlne hydrochloride 200 100 -3 10/10
(HOH) 50 -2 9/9

6-Amino-3-pyridazinethiol 400 300 +1 10/ 10
(PG) 100 +2 8/10

Dithiothymine 200 100 0 9/10
(PG) 50 + 1 10/10

6-Aminouracil (sodium salt) > 1000 S00 -2 10/10
(HOH) 300 + 1 10/10

2-Ethylthio-4-amano-6-oxypyrimidine 200 100i +2 61
(PG) 50 0 7/10

5-Bromuracil > 1000 1000 -6 10/10
(HOH + NaHCO3) 500 -2 10/10

5-Carbethoxy-2-thiouracil 250 200 0 10/10
(PG) 100 +1 5/10

4'-(l,4-Dihydro-2-mercapto-4,4,6-trimethyl- '75 50 -2 7/10
1-pyrimidinyl)acetophenone 25 0 10/10
(PG)

1,4-Dihydro.1-(o-mercaptophenyl)-4,4,6- 400 250 -3 10/1
trimethyl-2-pyrimidinethiol 100 +2 8/10
(PG)

I-Methylpiperazine 160 100 +1 10/10
(PG) 50 -2 10/10

1-i-Methylbenzylpiperazine 10 50 +1 10/10
(PG) 25 -1 10/10

N-Benzyi N'-benzoylpiperazine 40 100 -5 10/10
(HOH) 50 -1 10/10

1.(3,4-Dichlorophenyl)-4-methoxypropyI 250 200 -7 10/10
piperazine sulfate 100 -2 10/10

1,4-Piperazinediaceti.c acid, dihydrate > 1000 500 -4 10/10

2-Pyridylethylpiperazine 150 100 -6 10/10
(PG) 25 0 10/10
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a-Ethyl-3-methyl.6-oxo-1 (6H) .pyridazine 625 500 > +19 4/10
acetic acid hydrazide ~300 +3 5/10
(PG)____ _____

1-[(Ethylthio)methyil-1,4-dimethylpipera- 7.5 5 0 10/10
zinium di-p-toiuenesulfonate, polymer 1 -1 10/10
(HOH)

Thiocyanic acid, 4-hydroxy-a.3-(4-methyl. 75 50 +1 10/10
1-piperazinyi)-3,5-xylyl. ester 25 +1 10/10

1-(2-Methoxyphenyl)-4-thiofuran 400 300 -4 10/10
(PG) 100 -2 10/10

1,4-Dimethyl-1,4-bis(2-(morpholinomethyl. 40 25 +1 10/10
thio) ethyl]j-piperazinium di-p-toluene- 10 +3 10/10
suifonate bis(metho-p-toluene) suifonate
(HOH)

1,1,4-Trimethyl-4 I[2-(4-methyl-l-piper- 250 100 0 9/10
azinyl) ethyltbio~niethyl piperazinium 50 -3 10/10
di-p-toluenesulfonate bis-(nie'ho-p-.
toluene) sulfonate
(HOH)

6-Chloro-o-methy-211-1,2,4-benzothiadiazia- 400 300 -5 10/10
7-sulfohydrcoxa-.nic acid, 1,1-dioxide 100 -7 10/10
hernihydrate
(PG)

7-Chloro-2-(cyclopropylamino)-5-phenyl- 150 100 -1 12/15
3H-1,4-benzodiazepine-4-oxide 50 -1 7/10
(PG)

53



This Document Contains

Missing Page/s That Are

Unavailable In The

Original Document

BEST
AVAILABLE COPY



TRIAZOL5 AND DIOXANES

Toxicity Radiation studies
Compound and vehicle used for toxicity

and radiation tests Approx. LDs0  Dose Change in STo Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

S-Trithiane 250 200 -2 10/10
(Corn oil) 100 -5 10/10

5-Amino-1H-1,2,4-triazole. 3-carboxylic acid, > 1000 i000 0 10/10
sodium salt 500 -- 10/10

500011) 10/10
(HOH)__________j________ _______

3-Mercapto-S-hydroxy-1,2,4-triazino-6- 250 200 -3 10/10
carboxylic acid 100 -1 10/10
(PG)

2,6-Diaminnpurine sulfate 250 200 -1 10/10
(HOH + NaHCO. ) 100 0 10/10

2-Thio-6-oxypurine 625 500 -4 10/10
(HOH + NaItCO3 ) 300 -0 10/10

2,8-Dithio-6-oxypurine 400 300 -4 10/10
(HOH + NaHCO3) 100 0 10/10

p- (2-Amino-6-hydroxy-8-purinylazo)- > 1000 1000 +2 10/10
benzenesulfonic acid 500 -6 10/10
(HOH)

2,6-Bis- (diethylolamine) -4,8-dipiperidino- 150 100 -1 10/10
pyrimido-(5,4-d) 50 -- 1 10/10
(PG)

1-Phcnyl-5-rnercaptotdtrazole 250 200 -11 10/10
(PG) 50 -1 10/10

Hypoxanthmne 750 500 -1 1(/10
(11011 4 NalJCO0.) 300 -2 10/10

8-Azaguan;,-c >1000 1000 -8 10/10
(110I + NaltCO:) 500 --2 10/10

1-Methyl-2-mercapto-4,7-dihydroxy-1, 750 500 0 8/10
i,5.(.tetrazadcne 300 -7 10/10
(WG)

1.hcyl2-crato4,-dhyr1y 250 200 + 1 8/10

1.3,5,6-tetrazaidenc 100 -2 9/10
(PC)

7-Theophylhne acetamide (1,2,3,6-Tetrahydro- 750 500 -1 9/10
1,3-dimcthyl-2,6-dio: .purine-7-acetamide) 300 -2 1010
(PG)
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Ethyl-7-theophylline acetate (Ethyl-1,2,3,6- > 1000 1000 +2 7/10
tetrahydro-1,3-diniethyl-2,6-dioxopurine- 500 + 1 7/10
7-acetate)
(PG)

8.(2-Dimethylaminoetboxy)theophylline 750 500 - 3 11110
(1,3-Diriethyl -8-12-dimethylamino. 300 > +19 1/10
ef~hoxy) xanthine)
(PG)

7,7'-TrImethylenie-bis j8-[bis(2-hydroxy- 1000 1000 > +19 3/10
ethyl)amino] theophylline 6 00 - 3 9/10
(PG)

1,2-Cyclobutanedicarbotuanamine 75 50 0 10/10
(PG) 25 -2 10/10

1,2-Cyclobutanedlcarboguanamine phosphate 400 300 0 10/10
(HOH) 100 -1 10/10

1-Methyl.5-mercapto-1,2,3,4-tetrazole 400 300 - 6 10/10
(PG) 2W0 -11 10/10

2-Phenyl-1,5.benzothiazepin-4(5H) -one 400 300 - 2 7/10
(PG) 200 +7 5/10

2-(Benzylniethylamino)-7-chloro-5-phenyl 300 200 +3 7/10
3H-1,4-benzodiazepine-4-oxide 100 -2 10110
(Pr.)

5-Methyl-7-phenyl-3H-1,2-dithiepin-3-thi.)ne 250 200 +3 7/10
(PG) 100 + +1 /

7-Chloro-l-methyl-5-phenyl-1H .1,4-Den. 250 200 0 6/10
zodiazepine-2(3H)-thione 50 -1 10/10

5-Wtro-5-methyl-1,3-dioxane 150 100 +2 10/10
(PG) 50 +3 110/10

2-Pdethyl-3-ethanol benzodioxane 400 300 -3 10/10
(HOH) 100 +1 W0/10
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MISCELLANEOUS

Toxicity Radiation studies
Compound and vehicle used for toxicity

and radiation tests Approx. LDso Dose Change in ST 0o  Mortality at
(mg./kg.) (mg./kg.) (days) 30 days

Calcium chloride > 200 200 +r 1 10/10
(HOH) 100 -2 10/10

Sodium chlorate I > 1000 1000 -1 10/10
(HOH) 500 +1 10/10

Sodium borate, tetra > 1000 100 - 1 10/10

(HOH) 500 +1 10/10

Sodium nitrite 125 +6 9/10
(HOH) 100 0 8/10

2-Nitropropane 75 50 -3 10/10
(PG) 25 +2 10/10

2,3-Dibromopropane 75 50 -4 10/10
(PG) 25 -3 10/10

2-Bromopentane 150 100 -7 10/10
(PG) 60 -3 10/10

1,3-Dibromopropane 750 500 -1 10/19
(HOH) 200 0 10/10

Naphthalene 150 100 -2 10/10
(PG) so -4 10/10

a-(Methoxymethys) naphthalene 200 100 -6 9/10
(PG) 50 -3 10/10

Calcium flavonate 625 500 -4 10/10
(HOH) 300 +3 10/10

Vitamin B1 2 with intrinsic factor concentrate > 1000 1000 -4 10/10
(HOH) 500 0 10/10

Corn oil > 50000 50000 0 10/10

Olive oil > 50000 50000 - 1 10/10

Petrolatum (liquid) > 50000 50000 0 10/10

Safflowei oil > 50000 1 cc. +2 10/10

Sesame oil > 50000 50000 -1 9/10
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