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FAREPE T ITEDSHRINEER

Aem R&% F W

BE AUBRTOANERERFEESFTAE D XY
RN ER TR R H A EERERFELETTR
Wtk, $PRLRME (AT-581) BT SaBEL X AL
(AT-290)F0[E fr AW (AT-582)%, B HN, &
SERS. ST, MNILREEMEbE R
By, B, mRSEMERSAAT-786)
BIALCAT-916) FEB BT ICE, BRI VE A
By, BEFEANKRNEERR, B IS i
Friesrin AT-581, 7 AT-581 EIR 5 AL HARS &
BUR RN VE ST (AT-1258), Tk 8 AT-581 3%,
SR, HEGRER ECSHRTBENT, &
2N 2, WEBHBE AT-581 5, 2 /A AT-1258
AR IS A HBEEER, B8R K 60—86%,

(REREE LW ST, LY 200031

Xl FEREBRFEEFTEY BEE R
IFy BERFEHITRBE; K. ARBEE 07
B, S
FERRTEFIRF DA EBHERT
— HN, &S ERRRY 7%, SEEES
e, BEITH. EXELEYh, SEREE
FERRBR(AT-290) BF— & 1 51 it 78 1F
AW, \EiXEIBR(E-F I EREER
RER e (AT-581) X ZMBIEETF (oca-

7&;{ 1979429 B 4 H W % 1980 4E12 H 24 HE[R
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phane) § HAIR 647 i & B (AT-1268),
X % (B 3F (nitrocaphane) B 355 58 i S &
fER. AXHRECMOFENTZORE, U4t

PR X U B,

FERE

& AEAE Bh ¥ i o8 S B AP RO 5 TR R A
3O, B AR B OE 254 R 3 Rk AR

—. BBk TR
BT ME LRI RULE 1, ip 5T R
® W, /NRCE AR (EAC) BEES B B

T, 2540 TR S A R T A 2 KR
B, —BEH1KE—FEN B, HN, b &
2d B2 1K™, 25 qd 74,

AHA R

HImMEIER, SRS B E K 100% 2
E. RiF sc 2250 /N EAC, Krebs-2 JH /K

A1 KA RKRTEKNF Akt b AMKEG TR
| S
wmE5 kX & #w % 1 L HEERE
% m R = mom 0RO E B
CHM* & L & (mg/kg) ® OB EK R
0.5 ip 118%**
EAC 0.8 ip 1o7¥*x
AT-290 0.5 sc 14%*
(para) i 0.8 sc 0*
K-z 4 1.2 sc 0*
HA 1.2 sc g*
1.2 ip 136%%*
EAC 9 ip 145%%*
qﬁm‘ ocaphane 1.2 sc T*
CHNHa (ortho) K9 A 1.5 sc 16%
Goon 2 sc . 24*
HA 2 sc 19*
0.75 ip 136%**
EAC 1.2 ip 17g%x*
AT-582 0.75 sc 0*
(meta) B 0.8 sc 0*
K-2 A 1.9 sc 0*
HA 1.2 sc 0*
on AT-786 EAC 1.5 TP gg**
CHzM* (ortho) 9 ip 15(x**
o AT-916 EAC 0.6 ip 116%ex
C00H (meta) 0.8 ip 11g%xx
EAC 0.4 ip 104%%*
CH,M* (HN,)
HA 1 sc 0*

\CH,CH,CI

* P>0.05, ** P<0.05, *** P<0.01
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B (K-2A) fafE/KIT#5 (HA) RIEBR B 89T 34,
HN, FER S50,

= ¥RERRENFRBEHNIRIES
W AEBT R ML M RAREFLL
HEEHiIpFES 4 —b4H, —RE4H10
B, qd#7d, Wgg o1 d W/ARETE, Bl
BHALECIRE LD, W% 2 7 JL AT-581
BT A F /N, i AT-290 f1 AT-5823
L. BN R Fipfit £ & qd, 3%
7d, 38 HRecB T b, kI AT-581
M7 AT, BXT 8 REKEEE & B F 46—
T8% MK, I/NFARIEEIAR (SS), BiE
22 (B-22) F1 A8 37(S-87) 1 FH 52—56% Ky
#1%, T AT-200 fn AT-582 il & — &
% UT, HEN K B Walker-256
(W-256)37%8 96-99 % il =,

=. AT-581 T HN, fEAME B X X
AR ARV, PR EONRER, K
H AT-581 & LD, (ip1 kK MEE 14 ) &
B 5.5 4.9 mg/kg, 1 HN, & t# LDg,
481 A 1.1 f1 2mg/kg,
HN, §aE, BT HSRE 2 if /r HN,
BN, BFTHA 2 HRR BB TR,
R% T # Al Jensen BB IS5 b d FHAKY,
4B ip AT-5811.2mg/kg #1 HN, 0.3 mg/
kg, MY TFHEHNRERITR, ddt7d, —
RERWEMENKER 2K, AR XK
X %2 (mm) =mg BRUFEWE®, BIIEHEE
BHEMH IS &4, 10 AT-581 %15 REFK
EFTZE K 89%, b HN, A W17% HS. F
Hedh W-266 5 d 6 FFia%R%, 5l ip AT-581
1f11.4mg/kg &% HN,0.8mg/kg, 5 %5/5 4d
B e B B8N, B AT il VR EE AR 2K,
{8 AT-581 315 EAEFR A E K 71-78%,
1 HN, R AR A S ER (B 1) BEfR
Rk SRES 1 AEAWBEXUERKK, ZiF
MR,

M. AT-581 SHEFRMUBEL R K
BEHEERRLEE X3 XKH ipAT-8815

AT-581 1 2 4 5

> o}
}}“\
\

(m)E S R
~o,
.,

T T T — T T 7 ——
4 12 16 20 24 2x N2 36 40

IR U EIN D]
B 1 kK ip ocaphane i1 HN,
5t W-256 FraU L
A RWEACTR)
B HN, 0.3 mg/kg 4( 6 &)
HEFEMHERZ 0%
C ocaphane 1 mg/keg 4H( § )
EFHERR 18%
D ocaphanr1.4mg/kg4H( 6 F)
EFRERE T1%
VT A
B S ER AL (AT-786) Fn AL (AT-916) H &
FIFIT/NR A WA LDy 3RS, N
IR AT BB B 8 TR BBEER,
45 LU BT AT b, AR BT Btbig 2k
1, AT-916 XLk (ECSYRYE, Hxf
B-22 k2=, BT HEHMS, EAXRE
BT BB LR,

A MNKRISEHTHEESERE TEM
JSEWHAA ip 6 MLEaEWAREAITE, &
BhEERNMHE, BN RBRNLERE
LDg, HEHIE®KRIE R # ip LDs(qd
#7d, MEadME, SHEETER 4
R AT-381 g THM4AMEEW(FE L) . &

- LR AT-581 9T Ui .

75, AT-581 ML B{ERERER BT
BH—FHHRE AT-581ip1.5 mg/kg F/N
K-2A f1 HA (4721 [ FTZE K 166-343%,
Pl 4-6 mg/kg ig # ECS, K-2S f1 HS th &
67-80% KM . T 8MS d b Fih ip, od

3R Td, X8 HEARRTHRME TR, A

2 mg/kg HH7H 30-64%MHI R, WHAHE
PR (L-2) )5 A7 JF 4 ip 1 % 838% 1



3 AR IS BME ds F ik ip AT-581 0.8~
1.4mg/kg WA 40-7T6% w4 &, Pl1.4mg/
kg BN ST EIMEIERIX 00% . ARBREBEFLT
AN M-57 J5 d12, S EX 2-8 g FF 44 ip 8¢
BANES 1.4 mg/kg HMBEHEE 4N, &

BRA, SXTFHRANOERLE 80-404d,

Forp LU N STEO T R . AT-581 H9EE
REERR, HKR ip &4 LD, 7y 5.5 mg/
kg, ig7d Wk 21d ALY LD, b 6.4mg/
kg, B 6.5-11kg W10 R, iv 543 4,
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qd 3£ 10d, #F iv0.125 mg/kg 484X, ;5 40
farm/NREEERER, Hibdk 0L BE B %
2, iv 0.25 1 0.6 mg/kg 4 WEH LN 5—
RREFLBHHEL, TEFRL, SERD.
B, RERRRE MBI/ K BH 2R
b, BEFBEET A MROMEE, b
8/4 MBI 2-8d NIET:, FRABEREY
FHAEEBLS, UWFABEEEDE, B
JEEHRT N R BB R SE M. RTERIE LS
TEEWEIEH,

X 4 JISXRIpAAABPREAKTEARKXITHEGER
S KB HELDg AR g | MEE | B7 EK
A 5% EMR  (mg/kg) (mg/kg) (%) (LDs/1Dgg)
. | 0.3 8 15
AT-290 0.5 10 55 9
(0.6—1.8) 0.8 3 0
0.6 8 34
2 3 0. 6 7
Ocaphane 1 8 93 3.5
(1.8—3.2) Lo 3 08
1.4 8 97
L3 0.4 8 50
AT-582 0.6 8 70 3
(0.6—1.5) . 3 0
) 0.3 8 7
AT-786 0.5 . 8 66 2
(0.5—1.2) 08 3 e
' L7 1 8 51
AT-914 1.3 7 93 1.7
(1.2—2.5) e o 03
%5 Ocaphane #= nitrocaphane #§ LD,
‘ 7N 5. X B
%4 LD % 95% 7T/ (me/ke) | Wik LDy R 95% TR (me/ke)
( ip ig | ip ip
—_i_ha_ . 1.9 32 3.2 2.3
ocaphiane (3.9—6.1) (28.1—36.8) (2.7— 3.9) (1.8—3.2)
rocanhane 15.1 50 9.4 5.6
nuirocap (13.9--16.3) 45.1—-56.1) (8.3—10.6) (4. 71—6.3)
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£ 6 R ip ocaphane #= nitrocaphane 3t B i} # 57 # #5 rb
| — Bow | R | FEEEER #HER
B/ & 75* F EHERRE | ASERR P &
me/ke g g e oW (o) (d) (%)

A 19 19 0.3 1.1¢g
B 1.5 10 10 -1.1 0.5¢ 55 <0.01

ECS B 2 10 10 -1.4 0.4¢g 64 <0.01
C 3.4 10 10 ) 0.2¢ 82 <0.01%
C 4.5 10 10 -2.9 0.05¢ 96 <0.01%
A 10 9 4.9 1.4¢g

HS B 2 10 10 5 0.6¢ 56 <0.01
C 4 10 10 -0.4 0.3¢g 82 <0.01%
A 15 15 1.1 2g

S-37 B 2 10 10 -1.4 1.2¢ 13 <0.05
C 4 10 10 -1.9 lg 50 <0.05
A 15 15 0 2.5¢

S-180 B 2 10 10 -a.1 2g 20 >0.05
C 4 10 10 -3.1 1.4g 44 <0.05
A 30 1.4 1d

L-2 A B 1.5 10 -1.5 t2d 287 <0.01
C 3.5 10 -1.2 i1 d 304 <0.01

* ARSI KR4, B i ocaphane, CJy nitrocaphane
** nitrocaphane FAfH{5{5FT ¢ ocaphane 5 X Hi4H/E F Mg L3k P<0.01

+. AT-581 f1 AT-1258 Bt 0 7F M
Bikg TIWFHFEHELERERILEX S, BR
AT-1268 B M43 (%, H LD, {4 5 AT-581
B2 —38 &, BAIIX b ¥R/NRIE T LR 4
BFE 6 ,— ik AT-1258 BT 4tk AT-581
%, LA ECS fi HS Wi Gl R EH B i &
(P<0.01), KM JS &K b-6d 5% ip,
AT-1258 HHEMEBER, EFHEHREE
BHNREHE, EEMES MARLWESE
%, X 62-86%. MELRHGTIER, #%
X HEK ECS, %K RFIGT &ip
BEREENHE, URNVERNENEE
B, SR IDg 11Dy, HHRSEXNERED
BBl LD, 71 LD, AHELER, SR L 97
B (LDeo/IDg,), 455 AT-12568 17.2, 10
AT-581 % 2. H&ZRER (LD,/IDy), M3

SRl 2 0. LB B AT-1258 %
bR PR RS R IR,
L5 174

RIEF T L —A HIE T AR EBR RN
Yy, —RANBREBETIENREFTRLEY,
EMNEENS HN, KERRMEU, #EX 5
HN, T —8ibi ., LRERRPDEUERN
HRPEEITAT-8D IR, FiE
BAL, HMERE—ER/DRREAMENE
—EHITT R, —BAREIT RIS
SEIE CLEFREEEEER, ITERD
ClRFrLiEd:, F AT-581 X3F L5IA
SEREERRE, &EaE LR MESK
PR R R T R AL IE e, ARSLRIEE T 6 8
AR AT-1268 IR, MBAEE



TRk R b BRE, HRM IS EKELS
g U ETFiRe%, WEBHSHEER, XER
SIER. X RE—EERNTUBRL AR
/MR Ridgeway B PHE, HEZBEAEFSIH
37, A AT-1258 REIAR JS REHFEN

i, AT-581 F1 AT-1258 7 7] po, E/NE
ig %ﬁ LD, 8 ip 454 —5b1%, TWEXF

YT 2t ig MR A ip A=K 2 —3 15,
# U po REMGSEFENLBARE,

MNEREBRFEEARFAUERRRERE
Hi, WAL (AT-290) fnjd i (AT-582) 5= 14 &
RIS RTS8 KL, LASPAL 33 4k (AT-
B81)IT MR, IS PEE BN R B
BARRECOW, —BIANIEH BB HHEA
BBR AR I EREN, RER#EE AT-581
S5 gkt AT-786 f1 AT-916 1
RBALLENBERAN L AR SR TR,
AT-582 W{EF 2, TRk 5XEHEER AN K
FFE WP EER AR RELE X,
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ANTITUMOR ACTION OF PHENYLALANINE DERIVATIVES OF

MECHLORETHAMINE

ZHOU Jin-xu, LIANG Hui-zhen, XU Bin

(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 200031)

ABSTRACT The antitumor action and
toxicity of 6 phenylalanine derivatives of
mechlorethamine were compared in mice
and rats. Ocaphane, o-[bis- (2-chloroethyl)-
amino- methyl] -phenylalanine  dihydro-
chloride (AT-581) was more potent than
AT-290, AT-582, and mechlorethamine.
Ocaphane showed a broader antitumor
spectrum and less toxicity than the other
compounds. The antitumor actions and

toxicities of o-(AT-788) and m-(AT-916)

tyrosine isomers of mechlorethamine were
similar to ocaphane in mice. The toxicities
of AT-788 and A'T-918 in rats were higher,
and thus their therapeutic indices in rats
bearing Jensen sarcoma weie less than that
of dcaphane.

Nitrocaphane (AT-1258) was synthe—
sized by introduction of a nitro group to
position 5 of the benzene ring of ocaphane.
Nitrocaphane was less toxic and more ef-

fective than ocaphane. The therapeutic
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index (LDB0/ID50)of nitrocaphane in mice ~ 'KEY WORDS phenylalanine derivatives of

bearing Ehrlich carcinoma (solid form) =7, mechlorethamine; ocaphane; nitrocaphane;
and its margin of safety (LD10/ID90) = 2. tyrosine derivatives of mechlorethamine,
About 62—86% of the rats bearing Jensen transplanted tumors in mice and rats; thera-
sarcoma could be cuced by nitrocaphane peutic index; toxicity

alone.



