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Table 1 The Anti-tumor Activities of S 261, S 509 and Other Compounds on Mouse Tumors

(Ascitic Form)

Ehrlich Carcinoma

Doses No. of deaths/ 3 rs Av. Longevity**

Compd. (mg/kg/day) Route No. of animals Viability* (T/C) s

2.5 717 18.9/17.8 6.1

5.0 ip 3/7 0/4 31.3/17.8 75.6

S 261 7.5 1/6 1/5 34.0/17.8 91.0

10.0 . 77 23.1/15.0 54.0

10.0 v 7/7 15.7/15.0 4.8

10.0 sc 7/7 17.9/12.5 43.2

0.25 . 5/7 0/2 25.7/18.8 36.6

0.5 ip 0/7 4/7 35.0/19.3 81.2

S 509 2.0 i 0/7 5/7 35.0/19.3 81.2

2.0 v 717 17.8/15.0 18.7

2.0 sc 717 17.6/12.5 40.8

2.0 . 717 13.4/11. 4 17.0

TESPA 4.0 ip 7/7 16.3/11.4 43.0

6.0 717 15.1/11. 4 32.0

. 0.1 . 7/7 17.9/17.7 1.0
Mitomycin 0.25 ip 3/7 1/4 29.6/17.7 67.0
0.5 717 21.3/15.7 36.0

S 180
Doses No. of deaths/ cvers Av. Longevity
Compd. (mg/kg/day) Route No. of animals Viability (T/C) s

5.0 . 7 22.3/19.1 16.8

S 261 10.0 1p 717 21.8/19.1 14.0

20.0 7/7 10.0/19.1 —48.0

0.5 ) 7/7 23.8/19.1 24.6

S 509 1.0 1p 7/7 25.8/19.1 35.0

2. 7/7 25.0/19.1 30.9

* No. of no signs of metastase after 35days/No. of survivals after 35 days

¥ QObservation period is 35 days.
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Table 2 The Anti-tumor Activities of S 261, S 509 and TESPA on Ehrlich Carcinoma in Mice

(Solid Form)

Doses No. of deaths/| Av. body wt. [Av. tumor wt. (g)| Tumor wt.
Compd: | (mgikg/day) | ROU | No. of animals | change (T/C) (T/C) ratio
5.0 0/7 +1.7/+2.4 0.84/1.4 0.60
10.0 ip 0/7 —1.5/+2.4 0. 96/2. 06 0.47
20.0 0/7 —4.4/+2.4 0.5 /2.06 0.25
S 261 2.5 0/7 +3.4/+4.2 1.54/2.04 0.76
5.0 sc 0/7 +1.2/+4.2 1.06/2. 04 0.52
10.0 0/7 —1.2/+4.2 0. 66/2. 04 0.32
40.0 } po 0/7 +4.8/+5.5 1.85/1.99 0.93
80.0 , 3/7 +2.0/+4.4 1.06/2. 14 0.50
5.0 _ 0/7 +1.7/+5.0 1.08/2.17 0.50
5.0 ip 0/7 +0.5/+5.0 0.72/2.17 0.33
10.0 0/7 —1.4/+5.0 0.41/2.17 0.19
S 509 1.0 0/7 +0.4/+2.4 0.4 /1.05 0.38
2.0 sc 0/7 +0.8/+2.4 0.41/1.05 0.39
5.0 0/7 —2.5/+2.4 0.27/1.05 0.36
40.0 } o 0/7 +1.0/+3.7 0.99/1.59 0.62
80.0 P 0/7 +3.3/+4.2 0.66/1. 65 0.40
2.0 0/7 +0.6/+4.3 1.22/1.77 0.69
4.0 ip 0/7 +1.5/+4.3 1.04/1.77 0.59
6.0 0/7 —2.4/+4.3 0.67/1.77 0.38
TESPA 4.0 } s 0/7 —4.4/+2.3 0.75/2. 49 0.30
6.0 0/7 —6.0/+2.3 0.57/2. 49 0.23
20.0 } po 0/7 —2.7/+3.7 0.52/1.59 0.33

40.0 717

Table 3 The Anti-tumor Activities of S 261, S 509 and TESPA on S 180 in Mice (Solid Form)

' Doses No. of deaths/| Av. body wt. Av. tumor wt. Tumor wt
Compd. | (1 1o/kg/day) | BOUe | No. of animals | change (T/C) (T/C) ratio
5.0 ) 0/7 +8.7/+8.3 2.18/2.45 0.89
S 261 10.0 ip 0/7 +4.0/+8.3 1.69/2. 45 0.69
20.0 0/7 +3.1/+8.3 0.44/2. 45 0.18
2.0 . 0/7 +7.1/+8.0 1.4 [2.22 0.63
S 509 5.0 ip 0/7 +5.9/49.7 2.92/4.84 0. 60
10.0 0/7 —2.6/+5.7 0.47/1.77 0.27
2.0 ) 0/7 +8.2/+8.5 2.1 /2.46 0.85
TESPA 4.0 ip 0/7 +6.0/+8.5 1.8 /2.46 0.73
6.0 0/7 +1.4/+8.5 0.94/2. 46 0.38

Table 4 Relationship between Number of Ehrlich
Ascitic Cells incubated and mean Longe-
vity in Mice

Number of cells Av. longevity*

inoculated Mortality (days)
10% 6/7 21.9
108 6/7 23.4
10* 7/7 18.4
108 77 18.1
108 717 18.1
107 717 10.6

* Observation period is 45 days.
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Table 5 Transplantation of Ehrlich Ascitic Cells
contacted with TESPA and S 216 in vitro

Con- Contacted| Hours .
tacted Dose [incu- MO:'I. ¢ Av. %::g:)wty*
Comp. | ug/ml bated] A 4
3 4/5 26.2
S %61 500 5 0/5  [>45.0survival
8 0/5 [>45.0survival
24 0/5 [>45.0survival
3 4/5 25.8
5 4/5 24.4
TESPA 500
8 4/5 24.8
24 0/5 [>45.0survival
3 5/5 17.8
Control 5 5/5 15.8
8 5/4 18.5
24 4/5 27.8

* QObservation period is 45 days.
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Table 6 Cytological Effects of S 261, S 509 and TESPA on Yoshida Sarcoma Ascitic Cells

Cytological Effects
C d. Doses
P (me/ke) 1 3 5 8 24 48 72(Hrs.)
0.1 - - - — - - -
0.5 - - - - - HH) H G
S - - - _ - ITRETE S )
2.5 - - - - + H#HH HHH
0.1 - - - - - - -
0.5 - - - - + + +(+)
S 509
1.0 - - + H + HHD H )
2.5 - - # H# #(+) ) H# )
0.1 - - - - - - -
TESPA| 0.25 - - - - - + H# ()
0.5 - - - - - + ()

F=F+ 1

(+) : Slight decrease of cell counts.
(#) : Moderate decrease of cell counts.
(44 : Marked decrease of cell counts.

: No effect——No. of degenerated tumor cells is 29 or below.

: Slight inhibition——No. of degenerated tumor cells is 2.1—5%,.

: Moderate inhibition——No. of degenerated tumors cells is 5.1—10%.

: Marked inhibition——No. of degenerated tumor cells is 10.1% or more.
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Table 7 The Anti-tumor Activities of S 261, S 509 and TESPA on Yoshida Sarcoma in Rats

(Ascitic Form)

Compd. | o Doses | Mo olgeaths | viabilioys | AT IopECrio s
1.0 3/6 3/3 27.6/10.6 160. 4
S 261 5.0 1/7 6/6 28.7/10.5 173.3
10.0 5/7 2/2 17.9/10.5 71.5
0.1 717 13.4/10.8 24.1
S 509 1.0 1/9 6/8 29.0/10.2 184.3
5.0 6/6 7.8/11.7 —33.0
0.5 15/19 3/4 18.3/10.4 75.7
TESPA 1.0 18/37 17/19 24.3/11.1 119.5
2.0 10/13 2/3 22.5/13.3 69.5

* No. of no signs of metastase after 30 days/No. of survivals after 30 days
*%  Observation period is 30 days.

Table 8 The Anti-tumor Activities of S 261, S 509 and TESPA on AH 130 Hepatoma in Rats

(Ascitic Form)

No. of deaths

Viability*

Av. Longevity**

Compd. (mg]?lg?;flay) (after 30 days) (T/C) 1S

1.0 7/7 14.0/13.6 3.0

S 261 5.0 3/6 2/3 27.2/13.6 100.0

10.0 0/5 5/5 30.0/13.6 120.6

0.5 517 0/2 22.9/15.8 44.9

S 509 1.0 4/6 1/2 18.5/13.0 42.3

2.0 717 9.5/15.8 —39.6

1.0 717 16.8/13.6 23.5

TESPA 2.0 10/13 2/3 22.5/13.3 69.5
5.0 5/6 11 24.6/17.9 37.4 <730

* No. of no signs of metastase after 30 days/No. of survivals after 30 days
** QObservation period is 30 days.

% =

Table 9 Acute Toxicities (LD, mg/kg) of S 261,
S 509 and TESPA

Route S 261 S 509 TESPA
iv 62.0 33.0 21.5
. ip 60.0 34.0 19.0
Mice
sc 54.0 31.0 19.5
po 160.0 122.0 31.0
iv . .
Rats : 31.7 4.8
ip 35.0 5.7 10.4

¥, Ty PROWTOEMEY LDy k18R

5 LDy, L, S261 it 3.23 ¢ TESPA ri3
FRARBETHYD, S509 i3 1.49 Tr b LRI HEE
HBEMTH O,

S 261 Je b S 509 X TN ENERHDORER Die
thylenephosphoramide R{t&4% ¥ L ¢t B-Ethyleni-
minopropionamide R{LEHDF ) LEHTRELAY
LLTECHE AN LD TH B,

S261 rEUBEYFTHIELEDIEEMbNATWS
POy QLB D BELIL T B Azetepa OB
ROMPEELOWRLET L THAbR TN &M
b THB Lo £DH% Azetepa (JEH~v A0 FH
AHEIEAA TESPA X VBRETY®, &0 % foikJkER
5 CHE 180, 6 C3 HED Lymphosarcoma & Z4%
AT vwbh T b, S261 L ABEFIITERIT RV
X3 Thrn, EELORNLALEHTI=—-AY vt
BEKE B/ TH DT,
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Table 10 Toxicities of S 261, S 509 and TESPA by Successive Intraperitoneal Administration

for 7 Days in Rats.

Comapd. Doses Before 3rd Day 9th Day
(mg/kg/day) Boqy wt.| WBC | Mor. |Bodywt.| WBC | Mor. |Bodywt.| WBC
5 191 9030 0/3 189 6560 0/3 177 3530
S 261 10 185 7230 0/3 176 4100 0/3 146 266
15 181 12100 0/3 168 6100 0/3 133 100
2 134 9300 0/3 135 7430 0/3 133 3570
S 509 3 142 7170 0/3 135 3170 0/3 108 1500
4 144 6570 0/3 132 4930 3/3
2 189 10160 0/3 186 4960 0/3 175 3160
TESPA 3 196 7650 0/3 180 3900 0/3 150 900
4 188 9630 0/3 174 4360 13 144 800
Compd Doses 15 th Day LD LD4,(Single Inj.)/LDg (Repeated Inj.)
ompd. 50 50 (Single Inj. s (Repeated Inj.
(mg/kg/day)|  \or  |Body wt.| WBC
5 0/3 202 6600
S 261 10 13 160 3230 10.83 35.0/10.83=3.23
15 3/3
2 " 0/3 130 12470 3.15 5.7/3.15=1.49
S 509 3 13 116 9700
4
2 0/3 201 5790 3.17 10.4/3.17=3.28
TESPA 3 13 179 4450
4 3/3

Mor. ; Mortality
WBC ; White blood cell

Table 11 Therapeutic Indices (TI) of S 261,
(Solid Form)

S 509 and TESPA against Mouse Tumors

LD, Ehrlich Carcinoma S 180
Compds. (mg/kg/day) MED(T/C=0.6) p— MED(T/C=0.4) TI
(mg/kg/day) (mg/kg/day)
S 261 15.5 5.5 2.82 15.0 1.03
S 509 : 8.0 1.8 4.45 7.5 1.07
TESPA 6.2 3.3 1.88 6.8 0.91
LD
* _ 10
TI=-MED
CH,—CH, ORI SNDBN, =F VYL I IENRT 2IALTIF
NN N G e HCES S b1 EIHEADIRSER SR T D),
SSAN—P—N| SN HO—IEHH & LRI S AR &
2

¥7, S509 DEMLMEAH L LTi&, N, N'-methylene
bis-(B-ethylenimino) propamide®® s X = DEYEL A

BEIN TN BT90,
S$261, S509 i\ Shi<=v AR IXVTy FEEC
Z3T 5% S 261 OBAKMER T 5 My -IEER
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STUDIES ON ANTI-TUMOR AGENTS. 1

Anti-tumor Activities of new Ethylenimino Derivatives

CHIHARU SAITo & SHIGEHO INABA

Research Department, Pharmaceuticals Division, Sumitomo Chemical Co., Ltd.

N, N’-diethylene-N’’-(5-methyl-1, 3, 4-thiadiazole-2-yl)

phosphoramide (S 261) and Bis-(B-ethylenimino propionyl) piperazine (S 509) were investigated.

These compounds having ethylenimino radicals as functional groups showed potent anti-tumor acti-

vities against Ehrlich carcima, Sarcoma 180 in mice and Yoshida sarcoma, AH 130 hepatoma in rats,

and their therapeutic indices against mouse tumors were greater than that of TESPA.

Remarkable

activities on mouse ascitic tumor of S 261 were found to be associated with direct marked cytotoxic
activities on the tumor cells.





