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I'ariations of the :mino  group of 1-(4-dimethylamino- 
b e i i z ? r l i d c n c ) i n d e i i c  (I) provide some of the most attrac- 
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lktermined with Xel-Temp melting point apparatus. b Solvents used in aequriii-e liatecl: -1, AlerCO: &, ab.: EtOH; B, C k  
E, 
MeOH. d We are gratefiil 
to CCXSC for smel l ing  tests against intramuscular implants of Walker 256 tumors in random bred albino rats, wing 4 daily ip injectioiiy 
in CMC or peanut oil administ.ered 3 days after implantation; rats were sacrificed 7 days after implaiitatioii. The total of thr 4 dosc- i -  
listed. d Bernthsen, Justus Liebigs =Inn. Chcrn., 415,283; Beilstein, "Handbuch der Organischen Cheniie," 4th ed, 1st Suppl., t;priiiK<,r- 
Verlag, Berlin, 1930, p 342. 0 All compd are yellow cxtelii 
where indicated otherwise. h liuheniaiin, J .  Chem. SOC., 97, 461. 1 N o t  analyzed. W e  are grateful to Professor Sir A1ex:iiitlr~r 
IT:tddow, Professor A.  B. Foster, Mr. J. E. Everett, and Mi-. C. V. RIitchley of the Chester Beatty Research Institute for dataoil tosic:it), 
slid activity against the Walker 256 tumor in rats weighing 200-250 g. Each compound was administered as a single ip injectioii i l i  

a r i i cL oil or i i i  IO? diniethylacetamide in arachis oil on the day following tumor implantation or on the first day of the toxicit,>- observii- 
t i o i i .  k Results of the htnndard in oitro KB tumor cell inhibitioii 
test, EDjo 100 pg nil; carried out under sponsorship of the CCNSC at Southerii liesealcti Iii-titut,e and University of hIiami Cell 
Cid1 ure Laboratory. Orange. Wheii heated slowly melted at, !X2ao, solidi- 
fied, and melted at 102'. 

tive avenues for modifying the molecule and possibly 
for obtaining compounds with special advantages. Our 

Et,OH ; I, commercial mixed branched hexanes; IE, i-Pr30; IP, i-PrOH; 0, commerc4ul mixed branched octanes; W, €LO; 
All compounds were analyzed for C and H; analytical results were within I-0.SC; of the theoretical values. 

J Test results not available for these compd in the solid Walker rystern. 

Tiimor-t)earing animals were sacrificed approximately 8 days later. 

m Xlelting point apparat,us preheated to melting point. 
EDn" 23 pg,'ml. p Purified further by chromatographing on silica gel and eluting with C~HG.  

they would be less likely to  be carcinogenic than I. 

(2) C. T. 13ahner, I t .  l<inrler, I). Brotherton, J. Spiggle, a n d  I.. Gut~nan.  
J .  Mea!.  Chem., 8, 390 (19651. 

( 3 )  C .  T. Baiiner, I). l3rotiicrtun, and  11. K. Brotherton, i b i d . ,  11, ,401 
(1968). 

* To whom corr~spondence sliould lie addressed. 
i l l  Thir, investigation was supported by Public Health Service Research 

(:rants ('.\-03717-07-12 from t h e  Kational Cancer Insti tute.  
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Dose Survivors T/ c 
400 616 126 
400 616 229 
.i 0 616 11,i 

100 616 3,51 
a00 616 29d 
400 616 113 
SO0 6/6 14*5 
400 6 ,/6 229 

400 6 16 124 
.i 0 416 31 

Both were active against the WAI tumor. See Tables I 
arid 11. 

1-(4-1sopropylbe1izylidene)indene was prepared be- 
cause its shape should be almost identical with I. It 
showed slight activity in the Walker ascites survival 
test.4 

1 - (4 - bromobenzyl- 1 - (4 - Io~obenxylidene)iiiden~, 

The condensation product of julolidene aldehyde 
with indene was of particular interest, since i t  seemed 
improbable that this product would be carcinogenic. 
Unfortunately, i t  was also inactive against WM tumors. 
This inactivity might be due to  the size of the groups 
attached to  K, for 1-(4-dibutylaminobenzylidene)indene 
was inactive. The Schiff base formed by condensation 
of 1-(4-aminobenzylidene)indene and 4-dimethylamino- 
benzaldehyde was active against the Walker tumor in 
mite of its high molecular weight. 

The methiodide of I was more soluble in water than 
I, but was lethal at  80 mg/kg ip. 

1-(4-Guanylaminobenzylidene)indene arid (a-inden- 
1-ylidene-p-toly1)urea were found to  be more toxic than 
I, and were not effective against WnI tumors a t  the 
maximum tolerated dose. 

Diazotization of 1-(4-amiriobenzyliderie)indene has 
opened the door to preparation of many compounds. 
One of the first of these was the 3,3-dimethyltriazene 

Base 

Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Pyrrolidine 
Hexamethyleriiriiiiie 

AIorpholine 
Triethylenedianiiiie 
Peiitylamine 
Piperidine 

n-ButNH 

Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 
Piperidine 

TABLE 111 
PILL.;P.\lt.\TlO?; O F  ~ - ( 4 - L ) l M ~ ~ T H Y L . ~ M I ~ O ~ l ~ ~ Z ~ L I D l ~ ~ ~ ) I ~ D ~ ~ ~ S  

Mole Acid Mole Yield, R 
0.025 Glacial AcOH 0,035 56 
0.02.5 Glacial AcOH 0.03.5 52 
0.02.5 Glacial AcOH 0.035 61 
0,023 Glacial AcOH 0.03,i 13 
0.02.i Glacial AcOH 0.033 21 
0.03.5 Glacial AcOH 0.050 .?I 4 
0.050 Glacial AcOH 0.050 64 
0.02,i Glacial AcOH 0.017 42 
0.02.5 Glacial AcOH 0,069 .5 8 
0.025 Glacial AcOH 0.03.; , i  0 
0.02.5 Glacial AcOH 0.033 .i9 
0.02.i Glacial AcOH 0.035 3 T, 

0.02,i Glacial AcOH 0.035 ) 

0.02.5 Glacial AcOH 0.03.i 0 
0.02.5 Glacial AcOH 0.03.i 0 
0.03.i Act0 0.021 3 ,i 
0.02.5 A4~o0 0 .  0x0 0 
0.02.5 EtCOtH 0.03,i .i ,i 
0.02.i Succinic acid 0.0175 47 
0.02.3 HaB03 0.0080 0 
0.02.3 HJ'01 0,102 0 
0,050 p-TsOH 0.025 68 
0.025 p-TsOH 0.0125 73 
0.02,i p-TsOH 0.012.5 93 
0.025 p-TsOH 0.0063 70 

P h r  olidine 0.02.5 HCOtH 
25% Excess aldehyde; b 25% Excess indene. C6H6 solvent. 

added companents. 200% Excess indene. 

idene)indene, 1-(4-~yanobenzylidene)indene, and 1-(4- 
hydroxybenzy1idene)indene were prepared in order to  
learn whether a halogen, CS, or OH could take the place 
of the amino group. Both halogen compounds arid the 
hydroxy compound were inactive against the W l I  
tumor. 

1-(4-;\Iethylthiobenzylidene)indene, 1-(4-methylthio- 
styryl)quinoline, and 1-(4-methylthiostyryl)quinoline 
methiodide were prepared because the sulfide is like the 
amino group in ability to  react with Me1 and presum- 
ably in ability to enter into a conjugated resonance 
system. The indene derivative was active against the 
Walker tumor in the ascitic form. 

(4) CCKSC test in which the rats received an ip injection of 106 tumor 
cells in ascitic fluid and the folloHing das received a single dose of the drug. 
The effectiveness is evaluated by the life survival span. 
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d Xylene solvent. e Refluxed for 13 min with catalyst only, then 

prepared by coupling the diazonium salt with 1lezXH. 
Clarke, et uL,& and Burchenal and coworkers6 have re- 
ported the activity of 3,3-dimethyl-l-phenyltriazene 
against Sarcoma 180. 

Experimental Section 

The styrylquiiioline was prepared by heating lepidine. HCl 
and aldehyde together for 2 hr a t  about 150-155', cooling, neu- 
tralizing, and recrystallizing from C6Hll and from LleOH. The 
styrylquinolinium compd was prepared by boiling for 2 hr a soln 
of equimolar quantities of lepidine methiodide and methylthio- 
benzaldehyde in MeOH with piperidine as a catalyst, cooling, 
filtering, and recrystallizing from MetCO. 

(5 )  D. A .  Clarke, R. I<. Barclay, C. C. Stock, and C .  S. Rondestvedt, 

(6) J.  H .  Burchenal, 11. K. Dabb, A I .  Beyer, and C. C. Stock, ib id . ,  91, 
Jr., Proc. Soc. i3zp. Bzol. ,Wed., 90, 484 (1955). 

308 (1956). 



5'-Diazogriseofulvin 

In continuing with our program to  prepare analogs of 
tmhe highly active antifungal drug griseofulvin' (1) we 
describe here thct prepwition of 5'-diazogriseofulvin 

* ' Y o  \vI iorn corrcspondence *Iioiild ljr addressed. 
( I !  I o r  yrei-ions p a ~ ~ e r ~  in t l i i i  , .e i icb SPP 11. Sen-nian ariil T.  FirIJ.. 

. I .  O r y .  Ch?ni., in prezs, and rri r,iteil tlir,rrin 

5 6 

B r i  att ernpt to coiivrrt 2 into ~'-,cetoxygr~sroful~lii 
(4) with XcOH g'ivc' :I ratht'r complex mixture whicli n :I\ 

partially resolvd b> partition chromatography iiito ,i 

mixture of 4 nnd dehj  drogrizeofulviri 5,4 thr. ni:ijoi 
products of the Icnction. Brief trentmcnt of th r  mix- 
ture of 4 arid 5 vi th  Zn and ,\cOH converted thc l:tttt>i. 
into the basr-.oluhle phenol 64 thus permitting tlie iso- 
lntion of ,i'-:icetox!.gri.eofulvill (4) obtained :I. mi\- 
t u re  of cih-tran, ((i'-C'Hd 1 s.  5'-0('O('Hj) q i i m  
l<O: '70 rittio (cis: tr:iri-) 

acetoxj griswfulviii (7), inclic:itetl I) \  nnir -pcctrc 
:I zlIiglc l ~ ) l i ~ ~ r  jtr:uls Ci'-C'Hj 5' 

T i t h  tliioncetic :x i t i ,  2 \v:i\ coiivcxrtecl iiito 5'-1Iiio- 

ofulvin appears to li:~ve bec-n fornic1c I .  
.In attempted cciiiverzion oi 2 into the .j-mtlnihtwtl 

ring C tleriv:ttive 8 by an AIrriclt-Elstert rcactioil u s n i ~ !  
.ig20 in refluxing l I e O H a  gave iristeittl n niixture con- 
sisting of j'-niethoxygri.eofulvin (9) and d e h ~  tlro- 
griseofulvin ( 5 ) .  .\2n attempt tjo effect thiz re:irrmigStl- 
ment photochemically6 gavc :L complex miutur r n hicli 
wuld not bt, I ewlvt d.' 

(21 LV. van E. Uoenng and ( ' ,  11, L>el'iiy, J .  d n i e r .  Chem. doc.. 75, ;!j:.i 

(1953). Toss1 azide is no\\- romlnercially available from Eastman Organir. 
Chemicals, Roohester, S .  >'. 

(3) hl. Rosenberger, 1'. Yates, J. 13. Hendrikuon, and  U-. Wolf, Tetrii- 
l iedron Lett., 2585 (1964). 

(4) D. Taub,  C. H. K o u ,  1 3 .  L. Slates, and S.  C. Wendler, P'efruhedwrr.  
19, 1 (1963). 

( 5 )  \Y. E. Uaclinlarin and  I\-. S. dtruve, Org. Reuct. ,  1, 38 (1942): \\ 
Kirmse, "Carbene Chemistry," \cademic, S e w  Tork,  K, Y., 1964, p 119. 

(6) See A. Schonberg, G .  0. Schenck, and 0. A .  Keumuller "Preparati\ c' 
Organic Photochemistr\-" 2nd ed, Springer-Verlag, New York, Pi. Y., 1968. 
Chapter 32, p 295. 

(7) For a reyieiv of ilie variouy reactions a-diacoketonw iinderxo 4 w  

1'. IYeygand and 1%. . I .  Brntmann.  "Sewer Methods of Preparative Oreanii. 
t ' l>einistry, ' '  Vu1 111, \ < ~ i , ! e i n i i ,  I'rw-. Yt*ir York.  N. Y., I9ti4, p 4 5 1 .  


