9&6H

N Ew ('oMPOUNDS

Vol 10

Tasre 1

Lsotlav-
thione Ratio 1y} Infrared
(vield, isoflavone duty
A Pasy Mp., ¢ Caolor! tem
24 (31 . 50 18U--141 Magents prisms 1610, 15110,
1440
2b (84 0. 38 183164 Magenta prisms 1770, 1615
1600, 1510
2e (85) 0.71 181185 Purple rods 1760, 1600,

1546, 1505

2d (38.4) (.50 93 and 110~112 Purple-black 1770, 1620,
{dimarphous) rodx

1520

AR5 17,2005, CoHosOes

S84, 1005, o

377 016.3007. (
1602, 1550,

Moot . , . ,
P Caled, ', Fonnd, o,

My Le! oy [ H = [ Ht =

THOTU 1RGO K.SK THOHZ L5t R85

282 (11,200)."
335 (10,7001
st 6625 1 32 4 R t6 24 A

276 (11500

373 116,800, CoanH )= BT 05 70U (S [V Y A

278111900

T OeR [21 T S T I 10 BR.OB3 0 R 8 5K

283 (12,600

¢ The color is undoubtedly due to =olid-<tate and a=<oeiation phenomena, for it was imparted only (o very concentrated =olutions nnd
was unmeasurable in the region 400-600 mu emploving 107% {0 1075 1 <olutions of the i=oflavthiones 2 in methanol, benzene, and hex-

ane. " Benzene, not methanol, was the <olvent. < Shoulder.

Svnthesis of Potential Antineoplastic Agents.
XVIIL. Synthesis of New Alkylating Agents'

Fraxk D. Pore, Freprrick P S1.vER,® aND Abriy (. NoBLE

Department of Chemustry, Clarkson College of Technology.
Potsdam, New York 13676

Revcejved April 21, 1967

The preparation of a number of poteniial biologieal alkviating
agents and related compounds is reporied.

Experimental Section*

2-{ p-|Bis(2-chloroethyl )amino| phenyl { -5-alkyl-1,3,4-oxadi-
azole.—Following the procedure of Ainsworth,* 2.0 g of p-|bis(2-
chloroethyl)amino]benzhydrazide® was heated to reflux in 15 mlof
the appropriate, freshly distilled, triethyvlorthoalkyl ester. The
mixture was refluxed overnight and the excess orthoester was
removed in vacuo. The oxadiazoles were recrvstallized from
ethanol-water and are shown in Table [

Tasok |

0
R 1 \”—CGHAN( CH,CH,Cl)," p
N—N

Yield, Mp. Cafed. Found, ¢
R . oS s H N & H N
H« 55 658--70 50.36 1,58 14,64 50.56  1.80 14.62
CH 79 122--124 52.01 5.04 14,00 52.11 5.13 13.92
Cotly 84 109-113 B3I+ 5048 1337 53.35 5H.HR 13,12

* We should like to thank Dr. D, Wo Alwani for assistauce with
thix compound.  This compound wax inactive? against Walker
careinosarcoma.

1,4-Bis[(2-chloroethyl)thio|-2,3,5,6-tetrafluorobenzene. A
mixture of 1 g of 1,4-bis[(2-hvdroxyvethyl)thio]-2,3,5,6-tetra-
Auorobenzene’ and 5 ml of SOCL was refluxed for 3 hr and the
excess SOCL, was removed in vacuo 1o give 1.3 g of =olid, mp

110-116°.  Recrystallization from ethanol gave white needles,

mp 114-116°.
Anal. Caled for CHyFCLRy: €, 35400 H, 2.37; F, 22.40
Found: €, 35.30: H, 2.75: F, 22.06: (|

Cl, 20.90: 8, 18490,
20.85; , 18.90.
Thix compound wax inactive’ against Walker carcinosarcoma
258,
Diethyl |Bis(2-hydroxyethylj)amino]methylenemaionate.- -A
mixture of 5.07 g (0.04%8 mole) of bis(2-hvdroxyethyl)amine and

(1) ta) Part XVIL: F. D, Popp. F. P, sSilver, and D, W, Alwani, J, Hed.
Chem., 10, 481 (1967). (b) Supported in part by research grants from the
American Cancer Society and from the National Cancer Institute,

(2) Abstracted in part from the M.8, Thesis of F. P, 3.

(3) Analyses by Spang Microaunalytical Laboratory, Ann Arbor, Mich.
Melting points are taken in capillariex and are corrected.

4y C. Alnsworth, /. dm. Chene. Soc.. TT, 1148 118955,

15) R. C. Eiderfield and T. K. Liao, J. Ory. Chem,, 26, 4996 (1961).

i8) J. Burdon, V. Damodaran, and J. Tatlow, J. Chem. Soc., 763 (1964,

i7) Wereening resulis were supplied by the CONSC of the National In
~titutes of Health,

10.5 ¢ (0.04x mole) of diethyl ethoxvmethvlenematonate i 60 i
of absolute ethavol wuas refluxed for 1 hr and the solvent wa~
removed in racuo 1o give an oil. Distillation gave 9.9 g (747, of
liquid, bp 58-61° (0.8 mm).

Anal. Caled for CuHyNOq:
Found: €, 52.09: H, 7.66; N, 4.89.

This compound was inactive? against Sarcoma 180 and 11210
lvmphoid leukemia.

{Bis(2-hydroxyethyl Jamino| methylenemalononitrile. - U'sing «
similar procedure X6 g (98¢ of <olid, mp 86-87° (from ethanol).
was obtained.

Anal. Caled for N €, 33.03:
Found: () 52.86: H, 5.93: N, 23.32,

This compound was inactive” against L1210 Iymphoid leukemia
and 891 Cloudman melanoma and only very slightly (T/C = 61¢/
at H00 mg/kg) active against Narcoma 180.

Ethyl [Bis(2-chloroethyl)amino]methylenecyanoacetate - - A
solution of 0.05 mole of ethyl ethoxvmethylenecvanoacetate and
bix(2-chloroethylamine (from 0.05 mole of itx hvdrochloride)
in benzene was= refuxed for 6 hr. Removal of the solvent in vacuo
gave an oil which was chromatographed ou acid-washed alumina
and the =olid eluted wax recrystallized from ethanol to give 4.7 ¢
(36C, ) of solid, mp H6-34°.

Anal, Caled for CulCLNLO,: O, 45,300 H, 3320 N, 10,47
CL 26,74, Found: ', 4331 H, H.42: N, 10.52; €, 26.78,

Thix compound wus inactive” against Walker carcinosarcoma
256, The hydroxvethyl analog of thix compound® was inactive’
against 11210 lvmphoid leukemia and Friend virus leukemia
and only stightly active 0T/ = 659 at 62 mg/kg) against
Heptoma 129, Preliminary attempts to convert this hydroxy-
ethyl compound directly 1o the chloroethyvl compound with
SO failed.

5235 H, 7.69: N, 5.00.

H, 6.12: N,

2310,
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and 4- and 5-(w-Chloroacylamino)isoquinolines’

Some 3-(w-Chloroacylamino)quinolines
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A number of S-tw-chloroaeytamino)quinolines and 4= and H-
tw-chloroacylamino)isoquinolines were prepared by reaction ol

11 ota) Part XVILE: LD Popp. P, Sibver, and AL O Noble, /.o Mea,
Chem., 10, 986 (19671, b Supported in pard by research grants from the
\merican Cancer Society and from the National Cancer Institute. (¢} A\
portion of thix maierial is abstracted from the M8, Thexis of 1. P~
Clark=on College of Technology, T987



