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Table 1 Summary of experimental methods
Inoculation
T Animal - Administration
umor ma size site schedule route
(cells/mouse)
L1210 leukemia CDF: 1 X108 ip day 1 ip
Lewis lung carcinoma BDF: 5 X108 ' day 1 ipiv
B-16 melanoma BDF: 4 x10° 8c day 1 ipiv
IMC-carcinoma CDF1 1 x10° sc day 1 ip
Sarcoma-180 ddy 5 X10° s day 1 ipiv
50% .
Colon-38 BDF: homogenate [ day 1 ip
Table 2 Effect on L1210 leukemia (ip-ip, day 1)
Sample Dose MSD(range) LS 60-day
(mg/kg) (day) (%) survivors
Control - >8( 8) 0 0/7
10 11( 9~12) 38 0/7
20 12(10~15) 50 0/7
~ 50 14(12~>60) 75 3/17
N§-1C 100 >60 — 7/7
150 >60 - 7/7
200 10( 9~13) 25 0/7
25 11( 8~11) 38 0/7
50 14(11~>60) 75 1/7
100 18(11~>60) 125 5/7
-1D
NS-1 150 20(20~>60) 150 6/7
200 >60 - 7/7
300 12( 9~>60) 50 3/17
10 14(10~17) 75 0/7
20 21(12~>60) 163 3/7
30 >60 — 7/7
ACN
CNU 40 >60 — 7/7
50 16(11~50) 100 0/7
60 8( 5~ 8) toxic 0/7
5 12(10~16) 50 0/7
10 13(12~>60) 63 3/17
15 16(16~>60) 100 4/7
CZT 20 19(16~>60) 138 4/7
25 16(16~>60) 100 5/7
30 32(12~>60) 300 4/7
40 8( 7~47) toxic 0/7

L1210 cells(1X10° cells/mouse) were inoculated ip into CDF1(BALB/CXDBA/2) mice.
Drugs were dissolved in sterile physiological saline before use and were administered ip at a volume of

0.1ml/10g body weight on

day 1.

Antitumor activities were evaluated by the number of 60-day survivors and the increase in life-span
(ILS) : (T/C—1)X100%, where T is the mean survival days(MSD) of the treated group and C is the

MSD of the control group. MSD was calculated by the data of dead mice only.

MSD : Mean survival days.
ILS : Increase in life span.
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Fig1 Structures of NS-1C and NS-1D
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Table 3 Effect on Lewis lung carcinoma (sc-iv or ip, day 1)

Sample Administration Dose MSD(range) ILS 60-day TGI on
P route (mg/kg) (day) (%) survivors day 14(%)
Control iv - 22(18~33) - 0/7 -
50 28(27~>60) 27 1/7 25
75 32(31~46) 45 0/7 46
NS-1C iv 100 29(27~>60) 32 1/7 72
150 36(28~>60) 64 5/7 9%
200 19( 7~>60) toxic 2/7 —
50 29(22~>60) 32 1/7 12
100 29(22~>60) 32 1/7 62
NS-1D iv 150 35(32~>60) 59 3/7 73
200 >60 - 7/7 100
300 35(36~>60) 64 6/7 9
Control ip - 20(18~28) et 0/5 —
40 22(18~26) 10 0/5 29
59 25(21~>60) 25 1/5 62
NS-1C ip 89 27(19~34) 35 0/5 23
133 27(19~38) 35 0/5 60
200 29(18~>60) 45 1/5 77
59 26(19~34) 30 0/5 2%
89 24(19~34) 20 0/5 35
NS-1D ip 133 23(22~25) 15 0/5 4
200 27(23~>60) 35 1/5 77
300 35(28~>60) 75 3/5 97
8 20(15~24) 0 0/5 H
12 23(19~29) 15 0/5 53
Gt ip 18 28(26~ >60) 40 1/5 66
27 28(21~39) 40 0/5 86
40 12( 7~21) toxic 0/5 -

Lewis lung cells (5 X105 cells/mouse) were inoculated sc into BDF: (C57BL/6XDBA/2) mice. Injection of drugs were
made either iv or ip on day 1. Antitumor activities were evaluatcd by ILS, the number of 60-day survivors and tumor
Srowth inhibition (TGI). The tumor area was calculated by measuring major and minor diameters of the solid tumor

¥ith a slide calipers every 3-5 days after implantation and TGI was calculated by the following fomula.

TGI(%)=/ 1 — tumor area in the treated group(mm?)
tumor area in the control group(mm?)

LS Increase in life-span.

.‘: Mean Survival days; Data refer to dead mice only.
TGL: Tumor grhth iiihibition.

)xmo
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Table 4 Effect on B-16 melanoma (sc~ip or iv, day 1)
Sample Administration Dose MSD(range) ILS 60-day TGI on day
P route (mg/kg) (day) (%) survivors 22(%)

Control ip - 27(22~32) - 0/5 -
40 28(25~31) 4 0/5 28
59 28(22~36) 4 0/5 22
NS-1C ip 89 32(29~37) 19 0/5 44
133 39(37~41) 4 0/5 62
200 43(34~>60) 59 2/5 86
59 25(22~28) -7 0/5 21
89 30(22~37) 11 0/5 33
NS-1D ip 133 30(23~38) 11 0/5 46
200 38(32~45) 41 0/5 58
300 36(11~44) 33 0/5 89
8 28(22~36) 4 0/5 3
12 43(25~53) 59 0/5 17
CZT ip 18 44(22~60) 63 1/5 55
27 36( 7~50) 33 0/5 89
40 13( 7~36) toxic 0/5 —
Control iv - 27(20~42) - 0/7 —
40 36(21~58) 33 0/7 -
59 29(26~>60) 7 1/7 37
NS-1C iv 89 37(28~48) 37 0/7 37
133 34(13~47) 2 0/7 57
200 19(12~>60) toxic 2/17 -
59 27(21~31) 0 0/7 -
89 29(22~31) 7 0/7 16
NS-1D iv 133 35(25~41) 30 0/7 51
200 39(28~43) 4 0/7 49
300 49(47~>60) 81 1/17 86
12 31(25~40) 15 0/7 16
18 35(14~44) 30 0/7 71
ACNU iv 27 46(37~>60) 70 1/7 83
40 26(14~55) toxic 0/7 -
60 9( 8~16) toxic 0/7 -

B-16 melanoma cells ( 4 X10° cells/mouse) were inoculated sc into BDF1 mice. Injections of drugs were made either

ip or iv on day 1.

MSD : Mean survival days; Data refer to dead mice only.
ILS : Increase in life-span.

TGI : Tumor growth inhibition.
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Table 5 Effect on IMC-carcinoma (sc-ip, day 1)
B : Administration Dose MSD(range) ILS 60-day TGI on
Sample route (mg/kg) (day) (%) survivors day 35(%)
Control ip - 38(34~41) - 0/5 -
40 42(20~57) 1 0/5 22
59 43(34~>60) 13 1/5 51
N§-1C i 89 42(36~>60) 1 1/5 48
133 50(46~57) 32 0/5 52
200 47(45~>60) 24 3/6 82
59 37(17~48) -3 0/5 14
89 41(29~48) 8 0/5 7
NS-1D ip 133 48(40~58) 26 0/5 39
200 48(43~>60) 26 3/5 87
300 23(11~>60) toxic 3/5 100
12 40(35~44) 5 0/5 10
18 47(42~>60) 24 1/5 57
ACNU ip 27 50(46~ >60) 32 2/5 69
40 31(28~>60) toxic 1/5 -
60 14( 6~29) toxic 0/5 -
8 32(25~>60) -16 1/5 40
12 47(39~>60) 24 1/5 53
CZT ip 18 47(43~>60) 24 1/5 63
27 32(25~>60) toxic 3/5 100
40 14( 9~>60) toxic 1/5 -

IMC-carcinoma cells ( 1 X10° cells/mouse) were inoculated sc into CDF1 mice. Injections of drugs were made ip

on day 1.
MSD, ILS and TGI : see footnotes to Table 4.
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Table 6 Effect on sarcoma-180 (sc-ip or iv, day 1)
Sample Administration Dose MSD(range) ILS 60-day TGI on day
route (mg/kg) (day) (%) survivors 15 (%)
Control ip - 22(19~31) - 0/5 -
40 30(19~42) 36 0/5 34
59 28(19~38) 27 0/5 40
NS§-1C ip 89 33(27~38) 50 0/5 84
133 >60 - 5/5 100
200 12( 8~>60) toxic 1/5 -
59 28(24~36) 27 0/5 4
89 30(26~38) 36 0/5 64
NS-1D ip 133 34(27~>60) 55 1/56 92
200 32(28~>60) 45 3/5 100
300 >60 - 5/5 100
12 26(19~>60) 18 1/5 48
18 28(26~>60) 27 1/5 91
ACNU ip 27 37(35~>60) 68 3/5 100
40 40(38~>60) 82 3/5 100
60 19( 8~>60) toxic 1/5 -
Control iv - 18(14~28) — 0/7 -
40 31(22~>60) 72 1/7 58
59 29(21~35) 61 0/7 71
NS-1C iv 89 35(26~>60) 9 1/7 82
133 41(39~>60) 128 5/17 100
200 15(15~>60) toxic 6/7 100
59 27(22~36) 50 0/7 42
89 28(23~36) 56 0/7 57
NS-1D iv 133 34(28~>60) 89 1/7 85
200 40(33~>60) 122 3/7 97
300 24( 8~>60) 33 5/7 9
12 32(26~>60) 78 1/7 72
18 34(27~>60) 89 2/7 96
ACNU iv 27 26(18~>60) 4 2/7 100
40 18( 7~24) 0 0/7 100
60 15( 7~24) toxic 0/7 -

Sarcoma-180 cells ( 5 X105 cells/mouse) were inoculated sc into ddY mice. Injections of drugs were made either ip or

iv on day 1.
MSD, ILS and TGI : see footnotes to Table 4.
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Table 7 Effect on colon-38 (sc-ip, day 1)
L Tumor size TGI on Tumor size TGI on N

Sample (mg/kg) on day 34 day 34 on day 60 day 60 0. of
(mm?) (%) (mm?) (%) cured
Cantrol - 221 - 545 - 0/5
59 -160 27.6 510 6.4 1/5
89 178 19.5 461 15.4 1/5
NS-1C 133 195 11.8 493 9.5 1/5
200 58 73.8 100 81.7 2/5
300 - toxic - toxic 0/5
89 156 29.4 402 26.2 2/5
133 166 24.9 292 46.4 2/5
NS-1D 200 96 56.6 308 43.5 1/5
300 76 65.7 268 50.8 2/5
450 - toxic — toxic 0/5
12 114 48.4 304 4.2 3/5
18 152 31.2 465 14.7 1/5
ACNU 7 95 57.0 236 56.7 3/5
40 - toxic - toxic 1/5
60 - toxic - toxic 0/5
8 267 —20.8 629 — 0/5
12 163 26.2 462 15.2 1/5
CZT 18 206 6.8 665 — 0/5
27 217 1.8 433 20.6 0/5
40 — toxic — toxic 0/5

Colon-38 cells (50% homogenate 0.1lml/mouse) were inoculated sc into BDF1 mice. Injections of

drugs were made ip on day 1.

The mice remaining alive at 60 days after tumor inoculation without bearing tumors were

considered as cured.
TGI : see footnotes to Table 4.
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STUDIES OF NITROSOUREA DERIVATIVES OF SUCROSE,
6-[[[(2-CHLOROETHYL) NITROSOAMINO] CARBONYL]
AMINO]-6-DEOXYSUCROSE (NS-1C) AND 6’-[[[(2-
CHLOROETHYL) NITROSOAMINO] CARBONYL]
AMINO]-6’-DEOXYSUCROSE (NS-1D)

I. ANTITUMOR EFFECTS ON MURINE TUMORS
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The antitumor activities of 6-[[[(2-chloroethyl)-nitrosoamino]carbonyl]Jamino]-6-deoxysucrose (NS-
1C) and 6'-[[[(2-chloroethyl)-nitrosoamino]carbonyl]Jamino]-6'-deoxysucrose (NS-1D), novel water-
soluble nitrosourea derivatives, against L 1210 leukemia, Lewis lung carcinoma, B-16 melanoma,
IMC-carcinoma, sarcoma-180 and colon-38 were studied.

Both NS-1C and NS-1D possessed significant antitumor activities against the above tumors. All
mice with L 1210 leukemia cells were cured and survived for over 60 days when they were given a
single injection of NS-1C or NS-1D at their optimal doses on day 1 after tumor inoculation. They
were also effective against solid tumors. In particular, almost all mice with Lewis lung carcinoma
and sarcoma-180 survived for over 60 days when they were given a single injection on day 1 and their
activities were superior to 2-[3-(2-chloroethyl)-3-nitrosoureido]-D-glucopyranose (chlorozotocin) in
ip treatment of Lewis lung carcinoma and to 1-(4-amino-2-methylpyrimidin-5-yl)methyl-3-(2-chlo-
foethyl)-3-nitrosourea (ACNU) in iv treatment of sarcoma-180.

These findings suggest that both NS-1C and NS-1D possess antitumor activities superior to those
of other_pitrosoureas.



