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(16.00 g), and absolute EtOH (70.00 ml) was refluxed for 6 hr.
The product was washed with EtOH, dissolved in 10% NaOH,
precipitated with HCl, washed several times with II;0, and dried.
It was crystallized from EtOH.

TasLE 11

6,8-DIBROMO-2-p-XYLYLTHIO-3-ARYL-
(OR ALKYL-) 4-QUINAZOLONES

R % yield  Mp, °C Formula®
CoH; 50 187 CyHisBr,N,08
O—CI'IsceH.i 35 139 C-stmBr-zN-zOS
m—CHgCGH4 60 181 CstlgBl‘gNg()S
p-C}IaCsH;; 45 145 ngHwBI‘zNgOS
m-ClCeIT‘; 60 165 ng}lmBl'gClNzOS
p-che.ILg 56 152 ngIImBTﬂClNz(}S
p‘OCHSCﬁ}I4 50 182 CgsILsBI‘zNQOQS
p-002}{5C6}14 BB 166 CQ4IIQQBI‘2N202S
CHs 60 124 C]7H14B1“2NQOS
C.H; 65 140 CisHysBraN,OS
n-CJTg 45 120 CQOH'ZUBr'ZNQ()S
CE,H;’,CHZ 70 151 ngngBrgN-z()S
a See Table I, footnote a.
TasLe 111

6,8-D1BROMO-2-n-BUTYLTHIO-3-ARY L~
(OR ALKYL-) 4-QUINAZOLONES

R % yield  Mp, °C Formul ¢
CGH5 70 183 ClsHmBI‘zNQOS
O—CHaCsH4 40 215 CwI‘LsBI‘gNgOS
m-CHaceH4 48 190 CmHmBI‘zNzOS
p—CHaCeH4 60 235 C;gH;sBI‘-},NQOS
m-CleH4 55 250 ClgI{lsBI\zClNQOS
p-ClCsH, 58 270 dec CisHisBr, CIN,08
O-OCHsCGH4 45 265 dec ClngsBerzOzs
p-OCHsCSH4 54 252 ClnggBr2N2OQS
p'OCQH506H4 50 248 dec ConzoBI‘zNgOgS
CH3 55 270 dec CmHMBI‘zNgOS
CgHs 60 225 dEC CHH)eBer-;OS
'n—C4H9 52 255 dec CyeHgoBY‘zNgOS
CsH5CH2 60 265 dec C]ngsBl'gNQOS
a See Table I, footnote a.
TapLE IV

6,8-DIBROMO-2-ALLYLTHIO-3-ARYL-
(OR ALKYL-) 4-QUINAZOLONES

R Y% vield Mp, °C Formula®
05H5 50 276 017H12BT2NQOS
0-CH305H4 48 152 C]sHuBI‘zN?OS
m-CH305H4 45 222 C15H14BI‘2N208
p—CH306H4 52 275 dec C]sHmBI‘gNgOS
m-ClCe, 42 255 dec Ci7HuBrCIN,0O8
p-ClCeH4 53 236 dec C17}I11BI‘2C1N208
p-OCH305H4 54 215 C]sHmBY‘gNzOzS
p-OCQH.r,CeH, 60 157 C19HmBI‘gNgogs
CH3 45 282 dec C]szBI‘gNgOS
Csz 68 115 C|3H12BI‘2NQOS
n-C4Hg 40 199 CmHmBI‘gNzOS
CeH:;CH, 65 135 CisH14Br.N.OS

a See Table I, footnote a.
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Similarly, various 6,8-dibromo-2-mercapto-3-aryl- (or alkyl-)
4-quinazolones were prepared from the corresponding aryl (or
alkyl) isothiocyanates and 3,5-dibromoanthranilic acid (see
Table T).

6,8-Dibromo-2-ethylthio-3-phenyl-4-quinazolone.—To a solu-
tion of NaOH (5.00 g) in 85 ml of 509, EtOH-H,O, 6,8-dibromo-
2-mercapto-3-phenyl-4-quinazolone (7.50 g) was added. The
solution was stirred, filtered, and treated with EtI (4.00 ml).
After being stirred for another hour, the crystalline product was
washed (H.0, EtOH). Long needles were obtained on crystal-
lization from EtOH, mp 230°.

Similarly, various 6,8-dibromo-S-substituted-2-mercapto-3-
aryl- (or alkyl-) 4-quinazolones have been prepared (see Tables
II-V).

Tasie V

6,8-DIBROMQ-2-ISOPROPYLTHIO-3-ARYL~
(OR ALKYL-) 4-QUINAZOLONES

R % yield  Mp, °C Formula?
CeHs 65 248 dec C17H14BI‘2.\IQOS
0-CH306H4 57 273 dec ClsHmBl‘zNzOS
m-CH3C5H4 50 268 dec ClgH]gBFQNzOS
p-CHacsH4 60 265 dec CmHlsBI‘gNzOS
m-CIC:H, 40 263 dec Ci7HisBr,CIN:0S
p-CICGH4 38 222 dec CnI’ImBI‘gClNgOS
O-OC}I;;CGI’L; 30 262 dec Clg[‘{[ﬁBl‘gNz()'zS
p-OCH;ng}h Hd 266 dCC C]gIImBl'gNz(bS
p-OCgIT;CGTh 41 a8 C]gH]gBI‘zNgOQS
CI’I, 45 264 dec CmIImBl'QNzOS
C.H; 35 258 dec CisH1BraN,08
n—C4H9 32 255 dec C15H13BI‘2N20S
CsH5CH2 54 275 dee C]usBY‘zNzOS

e See Table I, footnote a.
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Schiff bases listed in Table I were prepared by heating equal
molar quantities (0.03 mole) of aldehyde and amine in a hot oil
bath at 130° for 1 hr. After cooling each mixture, the product
was extracted with hot isohexane? and separated in crystal
form upon cooling. One of the compounds showed activity
against tumor cells in vitro. None of them was effective against
Walker 256 tumors in rats (see Table I on the following page).

(1) This investigation was supported by Public Health Service Research
Grants No. CA-03717-08-9 from the National Cancer Institute,
(2) A mixture of isomeric branched hexanes,
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TapLe 1

Uliraviolet W1 gell ~elffeet® o= Lethatity~ -

aAeoI test DG Thmor wi N
No, Deriv of guinoline Yield, <, Mp, (¢ Formuly” i o € el nri ky e e ke biiled
1 3-[(2-Pyridylmethylene)-
amino]- I 110-111¢ CisHn Ny 214 (4.5 24 100 1.3 250 243
2 3-[(3-Pyridylmethylene)-
amino]- 65 K7-887 (,‘15IIJ1N;: 211 (4.6 > 100 140 1.4 2500 R
3 3-[(4-Pyridylmethylene)-
amino]- 70 ST--8Re ChsHy Ny 200 (4.5 33 00 0.8 625 1.2
4 2,3'-(Methylidyneniirilo )di- 90 173~1744 (o H NG RATINET 2N (500 1.1 100 0/
5 4,3'-(Methylidynenitrilo)di- R 125 CroH 3N 208 (4.7 R 2500 0.7 620 L
6 2-(N-3-Pyridviformimidoyi)- o6 93394 CITa Ny 200 (4.6 24 100 1.1 D50 2

@ Corrected for thermometer stem exposure; determined with Thiele tube. » Average of two analyses by Galbraith Laboratories:
All compounds were analyzed for C and .  Analytical results for these elements were within 20.47¢ of the theoretical values,  « Re-
sults of the standard n vitro KB tumor cell inhibition tests carried out under sponsorship of the Cancer Chemotheripy National Service
Center at Southern Research Institute. ¢ We are grateful to Professor Alexander Haddow, My, J. E. Everett, and Mr. C. V. '\ﬁt(hlm'
of the Chester Beatty Research Institute for data on toxicity and activity against the W alkel 256 tumor I rats weighing 200250 g.

Fach compound was ‘administered as a single intraperitoneal injection in Arachis oil on the day following tumor implantation or on 1}1(*
first day of the toxicity observation. Tumor-bearing animals were sacrificed approximately 8 days later and the average w M;,ht\ of
twmors in treated and untreated hosts are reported as the ratio T/C. ¢ All compounds are vellow unless otherwise indicated.  * White.
v After extracting impurities with isohexane, the crude quinoline, 3-[(4-pyridylmethylene jamino]-, wax dissolved in benzene and chromu-
tographed on Florisil.  The pure pmdllct was obtained by ehmng from the column with benzene. 7 Recry=tullized from Cgt=/-PrOTL

< 1D against 112 cells, 0.66 pg/mi;

Optical Resolution of Iodopanoic Acid
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In connection with a study on physicochemical properties of
X-ray contrast media the two enantiomers of (£ )-a-ethyl-3-(3-
amino-2,4,6-trilodophenyl)propionic acid (iodopanoic acid) were
prepared. Optical resolution was carried out by Marckwald's
technique,® operating in EtOH solution with (—=)- and {4 )-a-
phenethylamine.

Experimental Section

( &£ )-a-Ithyl-8-(3-amino-2,4,6-trilodophenyl)propionic  acid
(57.1 g, 0.1 mole) and 12.1 g (0.1 mole) of (—)-a-phenylethyl-
amine were dissolved in 700 ml of boiling 959 LEtOIL.  After
decoloration with active charcoal, the mhmon was kept over-
night at room temperature. The (—)-a-phenylethylamine salt
was filtered off (29 g), mp 162-163°, [a]*p —4.0° (¢ 2, EtOT).
The mother liquor was used for recovery of the optical isomer.
Yeerystallization from EtOH gave 10.5 g of crystals, mp 167°,
[a] D —4.0° (¢ 2, KtOH) (309 over-all).

(1) W. Marckwald, Ckem. Ber., 29, 43 (1846).

Inactive against L1210 i mice at 400 mg/ke ip.

Anal. Caled for CrlluLiNLOy: € 32,97, 1, 3.25; 1, 53.01.
Found: C, 33.00; T, 3.20; 1, 54.95.

The mother liquor containing the (— )-a-phenethylamine sult
was evaporated to dryness. The residue was stirred with 500
ml of 47, NaOH solution and (—)-a-phenethyvlamine was
extracted \\ith four H-ml portions of ether. After acidification
with HCL 29 g of (+) -a-ethyl-8-(3-amino-2,4,6-{rilodophenyl)-
propionic aud mp 73-110°, [a]®p +3.1 (¢ 2, EtOH), was ob-
tained. This acid (28.6 g, U.()) mole) and 6.0 ) y g (.05 mole) of
(+}-a—phenethylamine were dissolved in 600 ml of boiling
1O and the solution was allowed to erystallize at room tem-
perature overnight. This gave 17 g of salt, mp 166-167, [«]*D
+3.6 (¢ 2, EtOH).  After tmthel crystallization from 240 ml of
EtOH, we «)bmmed 1_’._) g of white crystals, mp 167°, [al*D
+4.1 (e 2, KtOH) (

Anal. (‘llLd for (mII)JI NoQDpr G, 32070 11, 3.35; 1, 55.01,
Found: C, 32.88; I1, 349 1, 3475

( —)-a-Ethyl-3-(3-amino-2,4,6-triiodophenyl)propionic Acid. -
The (—)-ew-phenethyvlamine =alt (8.2 g) was dissolved in 280 ml
nf 77, NaOH solution and extracted with three 50-ml portions
of ether. The water solution was acidified with I1TCL, and the
acid was filtered, washed (H.0), and erystallized from 40 ml of
AcOTT: yield 6 g, mp 162-163°, [e|¥np —5.2 & 0.1° (¢ 2, F1OI,

Anal. Caled for ChHRLNO: ) 23040 1, 66,680 Found:
23150 1, 66.R0.

(4 )=a=Ethyl-3-(3-amino-2,4,6-triiodopheny! propionic acid
was obrained in the =ame way as the f—) form, operating on the
other enantiomerie salt.  From I() ¢ of \(th‘ \\d\ obtained 6.9 g of
(4 acld, mp 162°, [«]®n 5.1 £ 0.17 (¢ 2, EtOIH).

Anal. Caled for G L1.NOy C, '_’3_]4; I, 66.68.
C, 23.14; 1, 66.70.

Found:



