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solution; they could be extracted with Claisen’s alkali.?0 This
was 1ot attempted with IVd.

5 6,7,8-Tetrahydro-5-(p-hydroxybenzyl)-2-naphthol Diacetate
(VIlle). General Method for VIIIa-h and Va-d.—To a 10-g
sample of VIIe dissolved in 170 ml of pyridine in a stoppered 500-
mul flask was added, dropwise with swirling, 40 ml of Ac:0. This
solution was swirled for 10 min at room temperature and allowed
to stand overnight. H,O (50 ml) was added dropwise to the
swirled solution over a 13-miu period with slight cooliug in au
ice bath. Further dilution gave an oil that was extracted (Et,0).
The ether extract was washed (39, HCIl, H,0, 59; Na,CO;,
H,0). After drying (MgSO,), the solvent was renioved at reduced
pressure to leave an oil which crystallized from benzene-hexane
to give 12.4 g of white crystals, mp 89-92° v,y 1745 ecm 1,

Tu the preparation of VIIIg, benzoyl chloride was substituted
for Ac,0 and work-up was vie CHCI; extraction. This product,
5,6,7,8-tetrahydro-5-(p-hydroxybenzyl)-2-naphthol  dibenzoate,
showed vmax 1725 em L

6-Acetoxy-1-tetralone.—Demethylation of 6-methoxy-1-tetra-
lone by the method described for the preparation of IVd and VIIe
(including separation from neutral material by extraction of the
product from ether with 109 aqueous NaOH) provided a crude
pink solid: mp 127-135° (lit.2! mp 121.0-121.5°); #mex 3380,
3250 (broad), 1658 ecm~L This solid resisted purification. It
was acetylated by the method described for the preparation of
VIIIe to give a 569, yield (from 6-methoxy-1-tetralone) of 6-
acetoxy-l-tetralone as a colorless oil: bp 126-143° (0.16-0.17
mm) [lit.2! 152-154° (1 mm)]; wmax 1675, 1754 cm=—1.  At-
tempted crystallization failed; 1it.2! mp 62.5°, polymorph mp
42°,

5-(p-Benzyloxybenzyl)-7,8-dihydro-2-naphthol Acetate and
5-(p-Benzyloxybenzylidene)-5,6,7,8-tetrahydro-2-naphthol Ace-
tate (IITh).—The Grignard reagent (56 mmoles), prepared from
p-benzyloxybenzyl chloride in the manner described above for
IIIf, was added over a period of 1 hr and 10 min to a solution of
10 g (49 mmoles) of 6-acetoxy-1-tetralone in 100 ml of dry THF
cooled in an ice—salt bath. The mixture was allowed to come to
room temperature overnight with stirring under N, At this
point a negative Gilmau test? was obtained. Work-up with ice
aud aqueous NH,CI gave about 23 g of an oil. An ir spectrum
indicated the preseuce of some 6-acetoxy-l-tetraloue. The oil
was dixsolved in 5300 ml of toluene with 20 mg of p-toluenesulfonic

(20) L. F. Fieser, '‘Experiments in Organic Chemistry,” D. C. Heath and
Co., Boston, Mass., 1957, p 310.

(21) S. N. Ananchenko, V. Ye. Limanov, V., N. Leonov, V. N. Rzheznikov,
and I. V. Torgov, Tetrahedron, 18, 1355 (1962).

(22) J. Cason and H. Rapoport, “Laboratory Text in Organic Chemistry,""
2nd ed, Prentice-Hall, Inc., Englewood Cliffs, N. J., 1962, p 469.
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acid and the solution was heated under reflux (Dean-Stark
trap) for 1 hr. The tolielle was renioved at reduiced pressure and
replaced with ether, This solution was washed with NaHCO;
and water, dried, and evaporated in vacuo to give about 20 g of
a dark oil which could not be crystallized.

This oil was dissolved iu 100 ml of 959% EtOH coutainiug 5.5
g of KOH and this solution was heated under reflux for 1 hr,
poured into H,O (500 ml), and extracted (Et,O) (an emulsion
required that the niixture be centrifuged to effect separation of
the layvers). The ether extract was then extracted with Claisen’s
alkali,? washed well with water, aud dried (MgS0O,). Removal
of the solvent at rediiced pressure left 7 g of a semisolid yellow-
orange residue. The nmr and ir spectra of this material suggest
that it is a mixture of benzyl p-tolyl ether and possibly p-beuzyl-
oxybenzyl alcohol. Work-up of the aqueous KOH solution by
acidification with 109, HCland ether extraction vielded 3.8 g of
a dark red oil that partially solidified on standing but which could
1ot be purified. Any 6-hvdroxy-1-tetralone would be expected
to be in this residue.

The Claisen’s alkali extract upon similar work-up gave 5 g of
a yellow-red oil that could not be induced to crvstallize. Acetyla-
tion of this oil by the method described for the preparation of
VIIle provided 2.87 g of IITh which separated from benzene—
hexane as a near white powder, mp 85-92°, vyax 1748 cm—L

6-Methoxy-1-(p-methoxybenzyl)naphthalene (IX)—An iuti-
mate mixture of 2 g of IITe and 548 mg of sublimed sulfur was
heated under N, at 205-210° for 5 hr. The mixture was cooled,
taken up iu ether, and filtered with slight suction. The filtrate
was dried (MgSO4) and the solveut was removed #n vacuo.
The residue was decolorized with charcoal in EtOH giviug, after
two recrystallizations, 666 mg (349;) of white crystals: mp 97—
100°; AESF 331 mu (e 2570), 316 (1960), 296 (6160), 277 (7520),
231 (56,400). The nmr spectrum has a CH, singlet at 258 cps.
AnaZ. (C19H1802) C, H.

5-(p-Hydroxybenzyl)-2-naphthol (X) was prepared from IX by
the pyridine hydrochloride method described for the preparation
of VIIe. A 409 vield of X was obtained as a near-white solid
from Me,CO-H.0; mp 191-194° (after drving in vacuo to re-
move acetolie). 4nal. (CryH.0,) C, H.

5-(p-Hydroxybenzyl)-2-naphthol Diacetate (XI).—Acetylation
of X in the manuner described for the preparation of VIIIe gave
an 819 yield of XI as fine pale vellow crystals from benzene—
hexane; mp 119.5-120.5°, vmax 1753 ecm ™l Anal. (CaHis04)
C, H.
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Investigations of the structure-activity relationships of a series of bisquaternary ammoninm heterocycles

against the L1210 leukemia system are described.

In an attempt to delineate further the features es-
sential for experimental antileukemic activity in this
area the quaternary salts represented by I were pre-
pared. These differed from our parent series, the
quaternary salts of N,N’-(6-quinolyl)terephthalamide,
in the reversal of an amide function. This series (I)
covering a range of lipophilic-hydrophilic properties
had no active members.

Previous work? had shown an enhancement of experi-

(1) Author to whom inquiries should be addressed.
(2) Part V: G.J. Atwell and B. . Cain, J. Med. Chem., 10, 706 (1967)

mental antileukemic effectiveness when intercharge
separation was increased by a variety of means, provided
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TasrLe 1
DERIVATIVES 0F QUINOLINE
Substituent Alp, °C T'ormnaola Analyses
G-(p-Benzyloxycarbonylbenzunido)- 207-208 CaaHsN:03 ¢, H N
6-(p-Carboxybeuzamido)- B17-318 7111 N0, ¢, 11, N
6-(p-Methoxycarbonylpheuylearbamoyl)- 218-219 CrIT1aN»03 C, I, N
6-(p-Carboxyphenylcarbamoyl)- 295206 C N0y ¢, ILN
6-(p-Nitrophenylearbamoyl)- 2I8-098 5 Cd TN Oy TN
6-(p-Amiuophenylearbamoyl - 207 CelleN;0 ¢, 1, N
TasLE II
DERIVATIVES OF PYRIDINE

Substitnent [Forreda Analyses
3-[p-(p-Nitrobenzamido)phenyl] - C i IT13N50; (L H, N
3-{p-(p-Aminobeuzamido)pheuyl]- Cil N0 11,0 ¢, 1, N
3-(p-Beuzyloxycarbouvlbenzamidd)- Cusl1pN,0y C, H N
3-(p-Carboxvbenzamido)- ColT,NLO; C, H, N
J-(p-Nitrobenzamido)- Cral TeN (O 511, N
3-(p-Amiuobenzamido)- CpIT (N0 O, I, N
4-(p-Nitrobenzamido)- CralTgN 403 ¢, H, N
4-(p-Aniinobenzamido)- ; CulhNQ ¢, H, N
3-(p-Methoxycarbonylbenzamido)- 1655 - 106 CralT Ny ¢, 1, N
3-(p-Carboxybenzamido)- 206-207 ClTeNL Oy ¢, I, N
J-(p-Methoxycarbouylphenylearbaioyvl - [a7-108 O LN, Oy C, U, N
3-(p-Carboxyphenylcarbamoyl)- HO8-300 CudT N0 10N
3-(p-Nitrophenylearbamoyl )- 251 .5-260 (1N 2Oy o, 1N
3-(p-Aminophenylcarbanioyl j- LSO~ 1RT Cully N0 ¢, 1, N

the lipophilic-hydrophilic balance was maintained in
the correct range. Extension of the intercharge separa-
tion in another manner, by the introduction of an addi-
tional p-aminobenzoate unit into the parent series, led
to type II compounds. Due to the balance of lipo-
philic-hydrophilic properties of the benzenoid ring and
the amide group, the physical properties of the resultant
molecule still lie within the allowable partition range.?
The effectiveness of the increased charge separation is
seen in the peak member of series II (that with R =
C;H,) which had greater activity against the L1210
system than any member of the parent N,N’-(6-
quinolyl)terephthalamide series.

Ou the other hand reversal of one of the existing
amide funetions in tvpe II (to give type III) afforded
only weakly active eompounds, while reversal of two
amide? funections resulted in the completely inactive
series IV.2  Further increase in intercharge separations

R
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by intercalation of an additional p-aminobenzoate unit
to give V abolished activity. However, inactivity of
this compound could be due to extreme insolubility in
aqueous media. Also inactive was series VI in which
the previously described? 3-phenylpyridine system was
extended by intercalation of a p-aminobenzoate unit.

It was suggested in our earlier paper? that a close
approach to over-all planarity could be a requirement
for high activity in these quaternary salts. This

(3) The stereochemical implications of these results will be elaborated
more fully in a later paper-
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vl
prompted an examination of the aeylaminopyridiues in
place of the more difficultly accessible phenylpyridines.
While the isomeric 2- and 4-acvlaminopyridine series
(VII and VIII) were inactive, the 3-substituted derivi-
tives (IX) were markedly active. In contrast to the
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TasLe III

Compd R Mp, °C Forinula Analyses Li1210° Rpd
I a 328-330 CyeHisN Os C, I, N

I C.H;? 260-262 CusHuNOsS: C,HS — 0.83
I CH4(CH,); 269-271 CysH:oN,O0s8:- H.O II, 8; Ce - 0.93
I CH3(CH,)s 236237 C:HsNOsSs C H,8 — 1.08
II a 308-3359 CusHysN:05 C,H, N

II CHz 359—360 C49H43N,’,09S2 C, H, N, S + 065
II C2H5 28:)—287 C51H47N50982'2.51’I-20 C, H, S + + 081
11 CH3(CH,), 200-292 Cs3 N3OS, 0.5H, 0 C, H S + 0.91
II CH;(CHa)s 277278 C;:H::N 048, 2.5H,0 C H,8 + 0.96
III a >4360 CysHauN:O; C,H,N

III CII; 308-310 CaoyHN:048,: - 1.5H,0 C H,8 ES 0.63
III C2I’I§ 223—226 C51II47N509S2' H‘ZO C, II, S + 0, 79
111 CH;(CIis). 231-233 CssHuN;008,-0.6H,0 C, HS ES 0,91
v a >360 C3HysN;03 C, H, N

Iv CH, 334-335 CyHuN:04S, C, HS — 0.73
v G, 253-255 Cu HgN;0,8, - 211,0 CHS - 0.89
Iv CH,(CIL). 261-263 CyHiN:0,8; - H,O C, HS - 0.99
A% a >360 CyuH N0y C, H N

v CH; >360 CeeHsN0108: - HyO C HS - 0.92
VI a >360 CyHnN;0s ¢, HN

VI CH; 344-345 CssHyN:048, - 1.5H,0 C, H S - 0.93
VII a >360 C32H24N504 C, H, N

\/II CHz 301—303 C43H44N6010S2'H20 C, H, S - 085
VII C.H; 301-302 CioHysNe0108: - 2H,0 C, HS — 0.98
VII CH;3(CHa;), 306-307 CiH:N0108: - 2H,0 C HS — 1.02
VIII a >360 CaH,N:O; C,H N

VIII CH; 354-355 CyHuuNO168: - 0.511,0 C H S - 0.83
VIII C.H; 326-327 CsHN¢O168: - HyO C HS - 0.99
IX a >360 CsI24NeO; C, H N

IX CHz 336—338 C43H44N6010S2' 3H20 C, H, S + + 068
IX C2H5 307—308 CaoH.;sNeOloSz' 3H20 C, H, S + + 0 . 84:
IX CH3(CHoz): 310-311 CiHaaNeO16S, C H,S8 ++ 0.94
IX CHz(CHz)z 309-310 C54H56N6010S2' 15H20 C, H, S =~ 0.97
X a 357-358 CasHioN;05 C, H N

X CH; 280-282 CaHiN:04S; C H S — 0.83
X C.H; 248-249 CyHN;048, - HyO C, HS - 0.91
X CH;(CHa,). 256-258 Cy:HN;048,- 2H,0 C H,S - 1.04
XI a 348-349 CasHaN:O; C,H,N

XI CIi, 298-299 CyuHaN;048,- H,O C 1,8 + + 0.66
XI C.H, 262-263 C7HN;048: - 0.5H,0 C, H S + 4 0.82
XI CH;(CH,), 254-256 CagH4oN:0S:-0.5I1,0 C H,S ++ 0.93
XI CH;(CH,); 230-232 CisHioI,N05- 2.5H,0 C, H 1 + 0.98
XII a >360 CaH1sN;0; C H, N

XII CH; 303-304 CyHiN:0,8,- 3H0 C, H S + 4+ 0.77
XIII a >360 CalL N0, C,H N

XIII CIH; 338-340 CyuHuuNLOsS, CHS + + 0.69
XIII C2H5 325-327 CaoH45N40gSz . 2}120 C, H, Sf + + 0.81
XIII CHz(CH2)z 308—309 C52H52N403S2‘ H20 C, II, S + + 091
XIV a >360 CauH5sN Oy C, N

XIv CH,; 341-342 Cis0HsN0105; C H S ++ 0.47
XIV C.H; 330-332 CieHsoNgO103: C HS + 0.65
XIV CH;(CH,). 307-309 CsaHe N 601052 C HS + 0.86
XIv CH;(CHa)s 310-312 Ci6H:3NeO1oSe C H S8 -+ 0.94

@ Free base. ® Common anion throughout this paper, unless otherwise indicated, is p-toluenesulfonate. ¢ Results according to our

experimental L1210 system. Increase of life span 25-509;, =;

details. ¢ R: value relative to an internal standard (Dimidium); seeref2. ¢ C: caled, 64.6; found, 64.1,

N,N’-(6-quinolyl)terephthalamide series the 3-acyl-
aminopyridine (X) with similar intercharge separation
is completely inactive. It is interesting that the inter-
charge separation in X corresponds to that in the very
active  4',4’’-(di-2-imidazolinyl)terephthalanilide de-
scribed by Hirt and Berchtoldt (19.5-20 A, variations
being due to the various conformations possible about
the amide functions). However, the hybrid species XI
and XII contain very active members.

Using a p-carboxycinnamoyl function in place of a

(4) R. Hirt and R. Berchtold, Ezperientia, 17, 418 (1961).

50-100%, +; >1009,, ++. See Experimental Section for full
7 8: caled, 6.9; found, 6.4.

terephthaloyl group, a means of increasing charge sepa-
ration described in an earlier paper has given rise to
the further highly active series XIIT and XIV,

OOl Dpenon -y

R/ XIT1 \R
<\ + />NHCO®NHCO®CH=CHCONH®CONH<\ + N,?
R/ R

X1V
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TasrE IV (Continued)
Dose, ——Av survival, days——
Compd R mg/kg/day Wt change Survivors Treated Control T/C %
XII CH; 15 —-5.3 B 11.9 9.7 123
10 +0.6 6 27.3 9.9 276
6.7 —0.7 0 23.9 9.7 247
4.4 +1.1 6 17.2 9.7 178
3.0 +1.7 6 14.6 9.7 151
2.0 +3.1 6 13.2 9.7 136
XIII CH; 100 -2.5 6 20.8 10.8 194
67 —-0.2 6 22.2 10.8 205
44 +0.3 6 19.6 10.8 182
30 +0.6 6 15.8 10.8 146
20 +1.1 6 13.9 10.8 129
C.H; 100 -3.0 6 10.2 9.8
67 —-0.8 6 21.0 9.8 214
44 +0.1 6 26.2 9.8 267
30 +0.3 6 22.5 9.8 230
20 +0.6 6 16.4 9.8 168
13 —-0.8 6 12.2 9.8 124
CH;,(CII,). 50 —4.5 6 8.8 9.5
33 —-2.8 6 24 .4 9.5 257
22 -0.8 6 25.8 9.5 271
15 +0.2 6 22.1 9.7 228
10 +0.6 6 18.1 9.7 187
6.7 +1.0 6 13.4 9.7 138
XIV CH;, 150 —2.4 5 14 .4 9.9 146
100 —-0.9 6 19.4 9.9 196
67 -0.3 6 19.2 9.9 189
44 +0.1 6 18.0 9.9 182
29 +0.4 6 16.6 9.9 168
20 +1.2 6 13.6 9.9 135
C.I1; 50 —2.2 6 17.0 9.9 168
33 —-1.2 6 16.6 9.9 164
22 +0.8 6 16.8 9.9 170
15 +1.9 6 15.8 9.9 160
10 +2.8 6 14.0 9.9 139
CIH,(CH,) 60 —-3.0 4 7.3 9.9
40 —-1.8 6 15.3 9.9 155
27 -0.9 6 16.6 9.9 168
18 —-0.2 6 15.5 9.9 156
12 +0.9 6 13.7 9.9 139
CH,(CH,)s 22 2
15 -3.7 6 13.9 9.8 142
10 —1.9 6 11.6 9.8

It is apparent from the range of compounds described,
covering a relatively wide spread of intercharge separa-
tions, that there is a considerably greater allowable
flexibility in structure consonant with high activity in
these quaternary salts than in the bisimidazolines so far
described.?

Experimental Section

Aualyses by Dr. A. D. Campbell of the Microchemical Labora-
tory, University of Otago, Otago, New Zealand. Where analyses
are indicated by symbols of the elements only, analytical results
obtained for those elements were within £=0.49 of the theoretical
values. Melting points have been determined on an Electro-
thermal melting point apparatus with the makers-supplied,
stem-counected thermometer and with a 2°/min heating rate
from 20° below the melting point.

Svmmetrical bisbases were prepared by the acvlation method.?
Insolability of some of the amine components, for example, 3-
(p-aminobenzamido)pyridine in toluene, made a change of
solveut necessary. Diethylene glycol diniethyl ether proved
siteeessful in sich eases.

(3) (a) R. Hirt, Chemotherapy of Cancer, Proceedings of an International
Symposium, Lugano, 1964, P. A. Plattner, Ed., Elsevier Publishing Co.,
New York, N. Y., 1964, p 228; J. H. Burchenal, 7bid., p 233; (b) L. Lee
Bennett, Jr., Progr. Exptl. Tumor Res., T, 259 (1965).

For the preparation of the unsymmetrical bisbases, stepwise
synthesis was necessary. For the addition of a p-aminobenzoate
uuit, it was highly desirable to acylate methyl p-aminobenzoate,
since the methyl p-acylaminobenzoates obtained were readily
soluble in orgauic media, highly crystalline, and thus readily
purified in contrast to the p-acylaminobenzoic acids which were
very insoluble, microcrystalline, and extremely difficult to purify.
Pure p-acylaminobenzoic acids were readily obtainable from the
esters by mild alkaline hydrolysis (vide infra).

Rather than use protected amino functions as in peptide
syntheses, a nitro group was used as a precursor of an amino
group. The reduction of the nitro function was carried out with
finely divided Fe in aqueous solvents. This reduction proceeded
very smoothly giving high yields of aromatic amine with no
detectable reduction of heterocvelic compouents. The method
evolved was to suspend or dissolve the nitro compound in a
conveuieut volume of 609; aqueous EtOH (or aqueous DMF if
the nitro compound is very insoluble) and add Fe powder (150
g/mole of uitro group) then 20 ml/mole of a starter containing
32.5 g of FeCl; in 100 ml of H,O. On warming, an exothermic
reaction usnally took place (violeut with greater than molar
quautities). Wheun reaction abated, the heterogeueous mixture
was refluxed vigorously until the initial orauge color of the
interediate oxides chianged to that of black FeyOy; reduction
was then complete. Couceutrated NIL,OII was then added (0.3
ml/ml of FeCl; starter). The solution was filtered hot, the iron
oxide mixture was washed well with a suitable solvent, aud the
filtrate was processed for the aromatic amine. In the reduetion
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ol heterocyclic bases coutaining a nitro fuuction, if the pK of
the starting material or the product formed ou reduction was
greater thau 6, it was necessary to add 1 equiv of AcOII or HCl
to obtain complete reduction. If, for solubility reusons, it wax
lecessary to reduce in dilute solution, difficulty was someties
cxperienced iu starting the reaction. Addition of a few drops of
nitrobenzeiie successfully initiated reduction.

Unsuceessful attempts to prepare hydrogen methyl tereph-
thalate on a large seale led tus to nse the monebeuzyl ester for
preparation of monoamides of terephthalic acid.? Further
ivestigation lias shown that it is possible to prepare wethyl
potassium terephthalate on a large scale.  Dimethyl terephthalate
(37.2 g) was suspended in boiling MeOH (500 inl), aud a solution
of KOH (1L.8 g) iu MeOH (150 nl) was added dropwise to the
vigorously boiling suspension.  When approximately half of the
alkali was added, a clear solutiou resulted. When the addition
of all the alkali was complete, refluxing was coutinued for a
[arther honr,  After several hours at 0°, the crvstals were col-
leeted and dried. The solid was suspended in 200 wl of H,0 ai
60°, the resulting solution was filtered, and a solution of 150 g
of KCl'in H,O (300 ml) at 60° was added. After thorough cool-
g, the erystalline salt was collected, 27.5 g, mp >360°. Samples
ul the free acid could be obtained by acidifying a cold, agueoas
solution of the salt with HOAc and crystallizing small quantities
{rom boiling HyO. It was essential to heat and cool as rapidly
ax possible and avoid prolonged coutact with hot 11,0, Attempts
1o orystallize large samples in this fashion invariably gave a prod-
uet highly coutaminated with terephthalic acid. The mono-K
sl could be used directly iu phosphorazo couplings (vide infra)}
and this was the most couveunient method of obtainiug uono-
amide esters of tereplithalic acid, The nouoamide monomethyl
exters were hydrolyzed to the free acid by warming gently with 1
N KOH in 85%, aqueous MeOH until solution was complete,
then leaviug for 1 hr at room temperature. After addition of an
equal volume of H.0, the solution was filtered. The acid was
precipitated by the addition of the required amouut of acid.
Conslrinetion of the amide link was convenieialy perfurmed by
nsing the phosphorazo method.

(61 "“Newer Metlivds of DPreparative Orpanic Cliewniscry,” Vol 11, W.
Foerst, 15, Aecademic Press Ine., New York, N, Y., 1963, Chapter 2.
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Using the above methods, the intermediaies listed in Tables
I-IIT, uot deseribed in the literatare, were prepared.

The general conditions used for the quaternizatious, [aper
chromstography, and other experimental wethads have been
described adequately.”

Biological Testing.- ~-The standard (est consisted ol {utraperi-
toneal iuoenlation of 107 L1210 cells iuto 18.5-22.5-g CslT/DI3A,
F¢ hybrids on day 1: drug treatiient was nitinted 24 hr later
atid was cantinued for 5 days. Average survivals were calenlated
in the wsual way, An attempt has been made to test all drugs
froul a level which is frankly toxie, giving either toxic deaths
before coutrol deaths v marked weight lass,  Lower doses a1
1.2 log intervals have then been tested untl a nordoxic or e
aclive dose level hax been veached.

Table IV shows the daia obtained and ix virtually sell-explana-
tary.  All dosage has been intraperitoneal in 0.2-ml voluue,
11,0 being ased as mediam.  Groups of six animals per dose level
liave been used (une control group Tor every five tests). The
weight-change colunue records the difference between indtial
welght and that at day N few survivors.

The wmmber of anhiaals sarviving as loug as or louger thaa
controls are listed ander survivors,  Doses have been roanded
ofl to 2 siguificant figures.

Coumpounds that have beew tested muder these conditions and
Liave given uc inerease in life span have been classed as negaltive,
and thix is uoted with the analytical data, Full details of testing
ot negative compouuds has 10t been given.

No effort has been mude 1a deterniine optinnun dosage schedule,
routes ol administratica, ete, Orders of activity are ganged on
percentage T,/C and breadth ol dase range frour maximam
lerease in life spar (TLS 1 o tha giving only 409, 11X, figures
being taker fraue i plov of log dose/TLS.
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The effeels of a series of substitien(s ou ihe biological wetivity of a bisquateriary annoninu heteroeycle have

Leen determined agains¢ the L1210 lenkeinia systeut.

The last communications from this Iaboratory®?
disclosed the high experimental antileukemic activity of
compound I with R' = R2 R¥ = H; R = CH,

R R? R R? R
NHCO NHCO H ONH
el ol =)
't r ®

While no elaim is made that this compound is the most
active in this series of quaternary salts, the relative
ease with which the substitution pattern could be al-
tered at will prompted a closer examination in this
area. It was hoped that the results might give an in-

(1) Aathor to whom inquiries should e nddressed.
2) G.J.o Atwell and B, ¥, Cain, J. Med. Chem., 11, 215 (1968},
8y G.J. Atwell and B. F. Cain, ibid., 10, 706 (1967).

sight into wlhat would be the most rewarding aren fol
future modifications.

Introduction of a substituent alters the lipophilic
hydrophilic balance of a species. The quaternary
salts then offer a novel opportunity for examination of
true structure-activity relationships since the balance
of physical properties can he restored by compensa-
tory adjustment of the quaternary function.

Tor preliminary investigations the substituents
chlorine, methyl, methoxyl, and amino were selected,
since they are relativelv similar in size but cover a range
of electron-donor properties. The nitro compounds
required as intermediates for preparation of the amino
compounds were also screened (see Table I).

Introduction of a chlorine substituent into the
terephthaloyl unit gave a more lipophilic series of
quaternary salts (I, R?2 = R®* = H;R! = CI) than the
purent, maximum antileukemic activity being ob-



