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PUARMACOLOGICAL BCREENING BEst1as
Loval
soesthedie
polency

diceaciot, 11CT wrilbiog”

Cowpd i prolecled ested

1 0 0/5
1 0 0/5
111 15 0/5
IV (O~ /5
V D 0/5
VI 35 2/5
AR 0 1/5
Lidocaine HCI 50 d

4 0).225 mlb of 207 =olution/conjuneival =ae.  * 50 mg/kg ip.
* Prodaced moderate irvitation. ¢ EDse for acetvlsalieylic acid
ix 50 mg/kg: A, D. Rudzik and J. . Menuear, J. Pharm.
Phermacol., 17, 326 (1965).

Compound VI, the most active, did not produce any
apparent irvitation, and had an LD of 170 my, kg1
The campaunds were also evaluated for their paten-
tial analgetic activity by the HCI writhing!® and the
infrared hat bulb' tests. The HCI writhing test indi-
cated nane of the compounds to be of sufficient analgetic
activity to antagonize the HCI response in greater than
509 af the test animals at a dase of 30 mg/kg. Since
VI was the most active of the series, it was subjected ta
the infrared hot bulb test at a dose of 100 mg/kg and
produced a 2.6 times inecrease aver control; however,
clonie convulsions were observed in four af the test
animals.  Marphine sulfate (5 mg/kg) praditeed a 6.8
times increase over cantrals, indieating it ta be appraxi-
nately a0 times mare active than VI v this fest.
Pharmacolagical sereening results are given i Tahle 11,

Experimental Section

Benzo|b)thiophene-2-carbonyl Chloride (II[).---1 (20 g,
113 mole) and 35 ml of SOCL: were heated gently for 2.5 hr.
The SOCL: was azeotroped off with benzene and the resulting

(12; Intraperitoneally »niinjve,

(13) E. T. Eckbard1, F. Cheploviig, 3. Lipo, and W. M. Govier, Proe.
Noe, Erptl, Biol. Med., 98, 186 (19541,

141 0N Marslall, W, R, Jones, aod L. (),
14641,

(15) Melling poinls were taken on a Mel-Teyp capillary wellivg poinl
apparalns and are corrected. 'T'he icroanalyses were perfomped Iy Mul.
weat Microfabs, Ine,, Indianapolis, Ind,

Weaver, (60/,, 116, 12

A, Z-propanol:

B, jeopanols C, absohire ethanol: Dy chloralorna bhenzene; 10

white =olid wi= recrvstallized from bhenzenc-cvelohexane 1o
give I8 g (R1¢) of white needles, mp 84-86°.©
Amides and Esters of I.-—1TI (7.0 g, 0.036 mole) was wdded 10
I equiv of each of six aminex or alcohols dissolved in 50 ml of
dry benzene. Following the addition at room temperaiare,
cach flask became warm aird white =olids =oon =eparated from
flaxks I»V. An oil separated from flaxk VI, Flasks I-\ were
then heated to a gentle reflux for 2 hr while flaxk VI wasx allowed
1o reflux overnight.  The flasks were cooled and the solids col-
lected.  Physical consiants of the cotapomuds prepared are fomel
in Table I.
1-(2-Benzo|b|thenoyl)-4-methylpiperazine Hydrochloride
(VID)—-1IT (3.0 g, 1.52 mmoles) wax treated with a =olition
containing 140 ml of H.0, 5 ml of N-methylpiperazine, and 1
ml of 1047 NaOH. The mixtare wus stirred for 12 min, and the
=ulid was collected, dried, converted 1o the hyvdrachloride =alt,
arad recrysiallized from CHCL-F140 to vield 2.24 gof white plates,
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af the U. 8. Publie Health Serviee by a fellawship, G-
2430402, to T Bl and by Grant GN-103G03, ta Tindiana
University.  We are alsa iundebted ta the Human
Health Research and Developmentt Center. Dow Chein-
ieal Company, ludianapalix, Tud., for praviding hiolagl-
cal testing facilities.

Svitthesis and Preliminary Pharmacological
Evaluation of a Series of
N,N’-Arylidenebis(acid amides)’
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Syvinthesis and bialogieal activity <tudies af N, N’
henzylidenebisnicatinamide in aur labarataries revealed
that this campound passessed actians reflecting CNS
depression. 1ts marked sedative actian and relative
freedom from grass symptoms af toxicity gave impetus
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TaBLE I
N,N-ARYLIDENEBIS(ACID AMIDES)
RCH(NHCOR,),
Isola-
tion Re-
pro- Lit. % erystn® ——Y% caled—— 4 found/——
No. R Re cedure AMp, °(¥ mwp, °C*¢ vield? solvent Iorinula C H N C H N
1 CeHs CH; A 259 250° 20.4 A CuH)aN20s 64.04 6.85 13.59 64.40 6.86 14.38
2 CeHs C:Hs A 242.5-243.5 2207 26.6 B Cy3HjsN202 66.62 7.75 11.96 66.78 7.716 11.71
3 CeHs 2-C3Hr A 237-237.5 R 13.7 B CssHp2N202 68.65 8.46 10.69 68.81 8.51 10.62
4 CeHs CsHyN¥? A 239 . 3.8 C CysH6N4O2 68.64 4.86 16.87 69.03 5.02 17.19
3 CeHs CsHs A 241-242 225F 21.4 B CuHiN20s 76.33 5.50 8.48 76.00 5.50 8.77
6 Ce¢Hs CH=CH CH; A 251 234! 3.4 C Cy3HyeN20:» 67.20 6.95 12.07 67.11 7.12 11.46
1 CeHsCH=CH C:Hs A 236 220-221m 8.1 E CrsHaoN:02 69.18 7.75 10.77 68.84 T7.33 10.81
8 CeHs CH=CH 2-C3Hx A 233.5-234 e 11.0 D C51HauN202 70.78 8.39 9.72 70.81 8.23 9.60
9 CsHsCH=CH CsH4N B 240-240.5 . 8.6 B, C C»HjsN4O2 70.36 5.07 15.64 70.53 5.20 15.97
10 CsHsCH=CH CsHs C 250 250" 4.0 B CaHnN:0:2 77.4% 5.66 7.87 77.37 5.35 8.00
11 4-CH»OCeH, CH; A 238 230-231¢ 15.4 E CeH,eN205 60.98 6.83 11.86 61.37 6.88 11.90
12 4-CH30CsH, C:Hs A 239 2287 19.0 13 CrsHxo N0y 63.59 7.63 10,61 63.50 7.72 10.58
13 +-CH30CsHs 2-CsHs A 253 - 13.9 g CiHuNyOs 65.71 8.28 9.59 65.84 8.52 10.21
14 +4-CH3;0CsHa CsHN A 242-242.5 L 2.4 15 CuwoHiN4Osy 66.27 5.01 15.47 66.11 5.01 15.45
15 4-CH3;0CeH4 CsHs A 238-234 22132247 7.1 It a1 N2Oy 73.30 5.60 7.78 73.15 5.60 7.04
16 3,4-CH:O:CsHs®  CHs A 253 237-238" 5.7 B, 12 C:HuNwOy 57.5¢7 5.64 11.20 57.85 5.81 11.11
17 3,4-CH0:('sHy C:Hs A 240.5-241 225° 12.3 13 CuHisN 2O 60.40 6.52 10.07 60.16 6.56 bv.92
18 3,4-CH+0:+CsHu 2.C3Hs D 238-239 3.5 B CiHuNOy 62.71 7.24 9.15 62.89 7.15 9.10
19 3,4-CH0:CeHs CsH:N D 243-243.5 L 3.4 A CxH)eN4O4 63.80 4.29 14.90 63.80 4.63 15.11
20 3,4-CH20:CeHs CeHs A 244 202! 11.4 13 CHiN204 70.56 4.85 7.49 70.30 4.97 7.51
21 4-(CHs):NCsH¢ CH; A 269.5-270 0.4 D CysHsN 304 62.61 7.69 16.86 63.28 7.16 16.86
22 4-(CHs)sNCeH, C:Hs D 242-242.5 4.0 E CysHuN302 64.93 8.36 15.16 65.17 8.16 15.29
23 4-(CH3)¢NCeHs 2-C3Hr A 246-246.5 .6 B Cy1H2N;0: 66.83 8.92 13.77 67.21 8.68 13.80
24 4- (CH3)2NCeHy CsH4N A 235.5-236 . 1.5 E. B CyH2(N30: 67.16 5.64 18.67 67.16 5.40 18.32
25 4-(CH;3)2aNCeHs CeHs E 234 223-224% 1.6 B C23H23N30: 3.95 6.21 11.26 73.62 5.99 11.45

@ See text. © Triplicate melting points (uncorrected) taken cu a Fisher-Johns calibrated apparatus (calibration +0.5" at all points).
¢ The literature reference in this column is the highest recorded for that compound. 2 Yields are reported for the final analyzed product.
e A = 309 ethanol, B = 959 ethanol, C = distilled water, D = 759, ethanol, E = 509 ethanol. / Analyses performed by Drs. G.
Weiler and J. B. Strauss, Microanalytical Laboratory, Oxford, England. Mean values recorded from duplicate samples except for
compounds 7, 10, 18, 24, and 25 (single sample analyzed). ¢ CsHyN = pyridyl. * 3,4-CH.0.C¢H; = 3,4-methylenedioxyphenyl.
i D, Shemin and R. M. Herbst, J. Am. Chem. Soc., 60, 1954 (1938), reported mp250°; G.S. Bhatnagar and K. C. Pandyva, Proc. Indian
Acad. Sci., 24, 487 (1946), reported mp 245°; M. C. Paulson and J. M. Merserau, Trans. Illinois State Acad. Sci., 47, 94 (1955), re-
ported mp 239.5°; W. A. Noyes and D. B. Forman, J. Am. Chem. Soc., 55, 3493 (1933), reported mp 238°; A. Spasov and 1. K.
Ivanov, Godishnik Sofifskiya Univ., Fiz.-Mat. Fak., Kniga 2, 38, 85 (1941/42); Chem. Abstr., 42, 2585¢ (1948), reported mp 236-237°.
i Bhatnagar and Pandya‘ reported mp 220°. * K. Hoffmanand V. Meyer, Ber., 25, 209 (1892), reported mp 225°; Spasov and Ivanov®
reported mp 224°; Bhatnagar and Pandya® reported mp 217.5°; E. RRoth, Ann. Chem., 154, 72 (1870), reported mp 197°. ¢ Paulson
and Merseraw® reported mp 234°; R. K. Mehra aid K. C. Pandya, Proc. Indian Acad. Sci., 7, 376 (1938), reported mp 234°. = Mehra
and Pandya' reported mp 220-221°. » Mehra and Pandya‘reported mp 250°. ¢ R. K. Mehra and K. C. Pandya, Proc. Indian Acad.
Sei., 10A, 285 (1939), reported mp 230-231°; Paalson and Merseraw® reported mp 224°. » Mehra and Pandya° reported mp 228°.
7 Mehra and Pandyac reported mp 223-224°. r K. C. Pandya aud P. G. Varghese, Proc. Indian Acad. Sci., 14A, 18 (1941), reported
uip 237-238°; Paulson and Merseraa? reported mp 227-228 dec.  * Pandya and Varghese” reported mp 225°. ¢ Pandya and Varghese”
reported mp 222°. ¢ J. Bojanovie, V. Vandjel, M. Mihailovie, und (. Stefanovie, Glasnik Khem. Drushiva Beogead, 20, 267 (1055);
Chem. Abstr., 52, 16350f (1958), reported mp 223-224°,

ta the investigatian of N,N’-arylidenebis(acid amides), Procedure C.—While near boiling, the =olution containing

R.CH(NHCORy),, as potentially useful sedative or %)mduc‘r1 wag sl}[ctu\nlth{;.eret(:’l, and the solution was placed in the
. - - reezer ect erystallizaton.

hypnotic drugs. A series of 25 such compounds was ertoe -

wnthesi d ned T I . Procedure D was the same as procedure A, except Norit was
svnthesized and examined for toxicity and sedative added during the recrystallization process to aid in the removal

action, Syntheses of 13 of the compounds have been of color.

reported in the literature; however, uncertainties as to Procedure E.—The cooled solid product was broken into small
purity of reported product and complete absence of pieces, and the pieces were removec} from the reaction flask,
pharmacological data justified their reexamination mixed with 200 ml of ethanol, aud stirred under reflux for 1 hr.

Twelv b f the series . d The contents of the flask, while still hot, were suction filtered, and
welve mempers ol the Series are new compoundas. the =olution was immediately placed in a freezer overnight. The

flask was then removed und allowed to stand at room temperature
for xeveral hours. The produet was suction filtered, washed with

Experimental Section ethanol, and dried ax previously described. After isolation, (ke

The N,N “arvlidenchis(acid amidex) were xvithesized by heat- products were recry=tallized and dried to coustant melting point.

ing an aromatic aldehyde with au acid amide.  The amide (0.2 The compounds, yields, melting points, reerystallization solvents,
mole) und the aldehyde (0.1 mole) were mixed and then placed formulax, and elemental analyses arve presented in Table I.
1 a bath previouasly heated to 120-130°. After 2 hr the flask Pharmacology.—The initial biological evaluation involved a
wax removed and allowed to stand at room temperature. The comprehensive study of gross behavior of mice under the in-
drying procedure for all the compounds was uniform, but the fluence of N,N‘-benzylidenebisnicotinamide (4). The rexultx of
methods for isolation and erystallization of the product varied this study determined the nature of biological testing tha( wonld
for the different compounds. be most appropriate for other members of the seriex.

Procedure A.—After cooling the contents of the flask, the prod- Behavior Pattern Screen.—Groups of three female albino mice
uct, which wax a =0lid in all casex, wax crystallized from an (I.C.R. strain) weighing 18-23 g were used at each dose level of
appropriate solvent. The crystalline product filtered from the the compound. Mice in this and subsequent experiments were
solvent was allowed to air dry and then was dried further under allowed free access to food and water prior to drag administration.
an infrared lamp. The conpound was injected intraperitoneally as a 497 suspension

Procedure B.—Water wax added to the original solvent to in an aqueous vehicle containing 29 acacia. The animals were

“shock-out”’ the product. The product was then suction filtered injected at dose levels of 100, 200, 400, and 800 mg/kg aud ob-
and washed with ethanol. served for 3 hr. The 400- and 800-mg/kg animals were checked
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Tapre 11
Resvirs or Benaviok PATTERN ScrEEN IN Mics or
N,N'-BENZYLIDENEBISNICOTINAMIDE

Dose,
wg kg ip

100 1, 2, and 3 hr postinjectiorc (pi): slight diminution of
irvitability response to somnd and tonch, diminish-
ment of general motor activity: 3 hr pi: some at-
tennation of escape response, hind-quarter stretch
noted in otte animal 40 min pi.
2, and 3 hr pi: decrease in irritability response to
sound and touch aund marked decrease in general
motor activity: 2 hr pi and thereafter: marked loss
of escape respoit=e and =ome increase in status center
time.
400 1, 2, and 3 hr pi: marked decrease in general motor
activity, decrease in irritability response to sound aud
toreh, attennation of ability to maintain positioa o
rotating rod; 2 hr pi: iucrease in status center,
partial loss of escape response, aud minor decrease
11 positioning xense; 27 hr pi:  excape 1exponse still
attenuated.
2, and 3 hr pi: decrease 1 irritability respouse to
sountd and toach, marked decrease in geneiral motor
activity, slight attenuation of gait, definite decrease
in grasping ability, 1winor decrease in positioniig
~ellze, and a marked loss of escape response: 27 hr

3ross observations

200

500

—_

pi: still a loss of escape response, slight decrease in

positioning sense, and a decrease in grasping ability.

alxo at 27 hr. Control animals received 2¢] acacia vehicle alone.
Type aud rate of respiration, abnormal tail position, piloerectio,
tremors, convalsions, loss of righting reflex, salivation, lacrima-
tion, abuormal gait, hind-quarter stretch, writhing, general motor
activity, and spontaneous behavior were all monitored. The
mice were also rated for irritability response (sound and touch),
status center, pinna and coreal reflexes, escape respouse,
positioning sense, and grasping response. The animals were
allowed access to water after 1 hr postinjection and to food after
3 hr postinjection. Results are summarized in Table II.

Acute Toxicity Determination.-——Groups of six or ten female
albino mice (I.C.R. strain) weighing 18-22 g were used for each
dose determination. The compounds were injected intra-
peritoneally as 49 suspeusions in 467 acacia vehicle. The mice
were allowed access to water after 1 hr postiijection and ta food
after 3 hr postinjection. The animals were observed for 24 hr.
The mice were theu sacrificed and their peritoneal cavities were
exanined for evidence of tissue injury and unabsorbed compound.

The experimental data were used to caleilate the “line of bext
fit’" (linear regression) employing log dose-probit metameters.
The LDy, and its standard error were calenlated. The maximin
doze administered was 15300 mg/kg. Results are recorded in
Fable III.

Sodium Hexobarbital ‘‘Sleeping Time’' Determination.
Method 1.—Groups of ten femule albino mice (I1.C.R. =train)
weighing 1822 g were enquloyed for each compound at each doxe
mud for each control. The compounds were injected as ubove in
a dose of 1000 mg/kg.  The agqueous acweia vehicle and hexo-
barbital served ax the coutrol. Sodinm hexobarbital® as u freshly
prepared agqueoas solution was administered at 100 mg/kg. The
compound was administered into the left lower quadrant and
followed immediately by the injection of sodium hexobarbital
into the right lower quadrant. Results are recorded in Table ITI.

Method 2.—The same procedure as in method 1 was used with
the following modifications. (1) The compounds were ad-
ministered 3 hr preceding the administration of the hexobarbital,
100 mg/kg. (2) The componudx were udministered at dosex of 50
100, 200, and 400 mg/kg. ten animals/dose. Results are recorded
in Table II1.

Method 3.—The same procedure as in method I wax used with
the following modifications. (1) The compounds were adminis-
tered at 1000 mg/kg 3 hr preceding the administratiorc of 1he

(3) LG Lilly and Co,, Inbavapols, Tod., 250 nw, didoced wide wacer for
injection ( U.S.P.).

Val. 10

T'asry 111
Taxterry s Brereer oF NN “ALTLIDENEBISOACID AMIDEA ¢
oN HEXOBARBITAL-INDUCED SLEED

Nleeping (i,
ey = S oon

Dose, Compd apd exolay-
LDs = 8L, we kg liexobar. Inial A YU
Nou., weg/ kg ip Ovethod) Jaeal concrol Lo
1 1268 + 63 1000 (11 321 «+ # Y  6 ow ty
1 S0 (21 BT o 8] 4.5 & 1.0
1 100 (2 36,8 o3 1305 1 q
1 200 (2) 584 w 1.7 SR R EI I .
1 400021 T2.00 = 6.5 435 = Hl 6.2
2 > 1500 1000 (13 181 = 7.2 31.6 = 3.6
3 > 1500 1001 i1y 340 & 41 257w BG
| > 1504 1000 (1) 612 w o5 2490 2 1 b 2615
( 50 (2 364 202 232 £ 2.6 156.41
-+ 100 2y R BN G 282 4w 2.6 204,08
1 200 (21 520 &= 3.6 23,2 & 2.6 2241
1 440 2y 18,1 = £ 2.6 2108
1 1a0a ¢ 3141 =+ = 6.0 3G .t
5 > 1500 1000 (1 B (RS N
[H] 1325 = 145 1000 (1} 81 0 ox = 4.0 255.0
T > 1500 1040 (1 T2 o= s A3 QA 23708
8 > 1500 100 (1 %98 = 4.2 34 36
Y >1500 1000 (13 A0 4+ 6.2 A0 4 3] 11.a
1a >1500 100011 1. = 6.0 33.40 x= 4.4
11 > 1500 1000 (1) 20.2 = 3.8 2304 a1k
12 > 1500 1100111 = 4 24 = 1Y .
12 1000 31 o 328 6. 6v3 2
13 > 1500 1000 £y = 34
14 > 1500 1004 (1) = 8 REN]
15 > 1500 1000 (11 3900 = 6.4 34.6 N
16 > 1500 1000 (1) S o+ 2.2 95, 14201
17 > 1500 14000 (1) 44 = 503 23, 172.6
18 > 1500 100a (1) A4 o+ 8.6 2. 211.7
H > 1500 10001 Bl R ) 27 = o R
T Kaoa sy 1340 5 1709 536 4 = B0 21802
20 > 1500 1000 ¢ 235 4 2.0 237 = 3.4
2] > 1500 1000 (11 631 = 77 .7 = 1.Q
22 > 1500 1000 21.8 =« 1.8 25,7 = 4.
23 > 1500 1000 (1) LD 2 DD RITHD S | P
24 > 1500 1000 (11 752 = 3.6 HLLL o 501 15311
25 > 1500 1000 (11 471 = 3.3 288 1 2.1

* The mean sleeping time of the ten mice of the hexobarbital
and acacia control wax assigned an activity value of 100. The
determination of significnut difference in sleeping time between
the meat controls and the mean compotnds was established by
nse of Student’s ¢ test, donble tailed, 95 coufidence level. If o
significant differcuce exixted, the mean value for the control was
divided into the mean valie for the compomnd and multiplied by
100 to give the activity rafio.

barbitrate, ten animals/dose.  (2) The hexoburbital wis ad-
ministered at 116 mg/kg. Resxults are recorded in Table TI.

Discussion

The primary effcet abserved in the testing af thesc
compounds was CN'S depressant activity. I‘rom Table
III it can be seen that the N,N'-arvlidenebix(acid
amides) exhibited only slight taxicity.  All of the cam-
pounds passess L1so's greater than 1250 mg/ kg, 1ox-
aminatian af the peritaneal cavities of the test aninals
used in the taxicity studies revealed that incamplete
absarption was a cantributory factor. No campound
residue was found in the peritaneal cavitics aof mice
having been injected with 1,11, and 21.  The remainder
of the compounds were found to be incompletely ab-
sorbed. No gross change nor inflammation of visceral
organs or peritoneum was found in any of the animals.

The potentiation (ar inercase) in sleeping time (sce
Table III) observed when the compounds were ad-
ministered in the hexobarbital test indicates that thesc
compounds do passess significant ability to accentuate
the action of NS depressants. Compounds 1 and 4
possess activity at dose levels less than 1000 mg/kg.
Significant activity wax seen with 4 at 50 mg/kg.
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The effect of interim between drug and hexobarbital
administration was seen with 1. At 1000 mg/kg (method
1) no significant activity was seen, but significant
activity was seen at 400 mg/kg (method 2). Similarly,
12 did not possess significant activity with method 1,
but did display an enhancement effect with method 3.
In the case of 12 a part of the effect was due to inereased
increment of hexobarbital administered, but the in-
crease cannot be entirelv attributed to this (see 19,
methods 1 and 3). The apparent difference in activity
is almost certainly due to slow absorption of the com-
pound, slow attainment of the requisite concentration
at the site of action, or biotransformation of the com-
pound to the active form.

When administered simultaneously with the hexo-
barbital, the preliminary evaluations indicate that the
N,N'-piperonylidenebis(acid amides) and the N,N’-
arvlidenebisnicotinamides are the most active in regard
to their CNS depressant action.

Acknowledgments.—The authors wish to express
their sincere appreciation to Mr. William R. Gibson,
Head, Department of Toxieity, and Mr. Peter D.
Cullen, Toxicologist, Eli Lilly and Co., Greenfield, Ind.,
for their valuable suggestions given during the course of
this investigation.

Effect of Organic Compounds on Reproductive
VI. Alkylating Agents Derived from

Various Diamines

Processes.

W. A. SKINNER, J. LangE, T. E. SHELLENBERGER,
axp W. T. CoLWELL

Stanford Research Institute, Menlo Park, California

Recetved March 9, 1967

A program of synthesis of various alkylating agents
has enabled us to define some of the chemical parameters
required for chemosterilant activity in the housefly
(Musca domestica 1..).'~% Previous work has demon-
strated activity in the series of N,N’-bis(aziridinyl-
acetyl)-a,w-polymethylenediamines (1). Optimum ac-

AN id
‘/NCH:CONTT(CHg)nNHCOCH-ZN !

AN
1,n =829

tivity in this series was found in compounds 1. The
series of esters (2 and 3) corresponding to the bisamides
(1) did not possess chemosterilant activity.?

(

/
NCHgCO,(CHg),.O-zCCHzN\

2
AN /i
I NCH,CH.CO.(CH,),0,CCH,CH,N |
|/ AN
3
n = 6,8, 10

(1) W. A, Skinner, H. C. Tong, T. E. Shellenberger, and G. W. Newell,
J. Med. Chem., 8, 647 (1965).

(2) W. A, Skinner, J. Ha.yfhord. T. E. Shellenberger, and W. T. Colwell,
ihid., 9, 605 (1966),

(3) W. A. Skinner, M. Cory, T. E. Shellenherger, and J, I, DeGraw, tbid.,
10, 102 (1967).
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TaBrLE I
EHRrLICH AsCITES SCREENING D aTa®
Ascites
Dose, Mor- vol, Bone
Compd mg kg tality m} T/C® TPCV  T/CP marrov®
8 200.0 0 3.6 1.71
100.0 0 2.4 1.14
50.0 0 1.7 0.81
50.0 0 3.8 1.90
25.0 0 2.6 1.30
9 30.0 0 3.0 0.70 N
15.0 0 2,9  0.64
10 10.0 0 1.12 2.33 N
11 20.0 0 002 0.04 N
10.0 0 0.17 0.3 N
5.0 0 0.52 1.08
2.5 0 0.39 0.81
12 40.0 0 0.02  0.04
20.0 0 0 0
10.0 0 0 0
5.0 0 0 0
160.04 10
80.0 10
40.0 3 0.04 0.03 Vil
20,0 1 0.04 0,03 by
10.0 0 0.05  0.04 !
5.0 0 0.05 0.04 N
2.5 0 0.04 0.03
1.3 0 0.57  0.48
0.6 0 1.50 1.28
0.3 0 1.32 112
13 20.0 0 0.76 1.58 N

¢ See text for a description of total packed-cell volume
(TPCV) and therapeutic index (TI). ® T/C = treated/control
animals. ¢ Degree of depression: | | |,strong; | |, moderate:
}, slight; N, negative. ¢ The therapeuticindex was21. Cancer
Chemotherapy Rept., 17, 56 (1962), gives LDy, = 1.5 mg/kg, EDg
= 0.096 mg/kg, and TT = 16 for CH;N(CH,CH,Cl).- HCI (HN,).

We have now prepared a series of N,N"-bis(aziridinyl-
propionyl)-a,w-polymethylenediamines (4), in which the
two nitrogen functions of compounds 1 have been sepa-
rated by an additional methylene group. Compounds
4 were prepared by the addition of aziridine to the
corresponding bisacrylamides 5. The bisaziridinyl-

AN /
NCHQCHQCONH(CHz)nNHCOCHzCHzN\[
4,n =68 10, 12
CIL.—=CIICONII(CIL,),NIICOCIT=CH,
5

propionamides (4) and bisacrylamides (5) were inactive
as inhibitors of reproduction in the housefly. This
result appears to further define the requirement that
the alkylating group must be « to the carbonyl in this
series, However, several very active napthalene bis-
carbamoylaziridines and one aliphatic carboxamide
(6) prepared by Borkovec! were active chemosterilants.

N e /
NCONH(CH,)sNHCON
/ N

6

The rationale for testing the aziridine compounds
and other alkylatig agents as insect chemosterilants
has been reported by Borkovec, who suggested a simi-
larity of rapid cellular division in reproductive and
cancerous systems.® An impetus was thus given to the
investigation of a number of “carcinostatic’’ alkylating
agents as potential insect chemosterilants. It seemed
reasonable to reverse this rationale and screen the com-
pounds prepared on this program against a tumor
system. The use of the lower homologs of the bis-

(4) A. B. Borkovec and C. W. Wood, ib7d., 8, 545 (1965),
(5) A, B, Borkovec, Science, 187, 1034 (1962),



