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phic activities as manifested by changes in the weights 
of the ventral prostate, seminal vesicles, and levator 
ani. Interpretation of results obtained by this type of 
routine assay is necessarily very limited in scope be- 
cause changes in histology and vital organs were not 
determined. Kevertheless, the fact that I was shown 
to be more active than testosterone may reflect rapid 
transportation of the compound across the lipid barrier 
and rapid cleavage to testosterone. 
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In  view of the interest in alkylideneaminooxyacetic 
acids and their esters as potential therapeutic agents2 
and because of the use of alkylideneaminooxypropionic 
 acid^^.^ in processes of optical resolutiona,5 and de- 
termination of absolute configuratioq6 we have now 
prepared additional homologs and their derivatives 
(I-IV) in this series. Several of these compounds 
have been tested for antitumor activity in the screening 
program of the Cancer Chemotherapy National 
Service Center. None of the compounds tested ex- 
hibited sufficient antitumor activity in a specific test 
system to meet the acceptance criteria of the CCNSC 
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TABLE I 
SUMMARY OF h T I C A N C E R  SCREENING DATA" 

Testb Dose, T/C,C 
Coinpd system m d k g  % 
I b  SA 125 71 

LE 100 96 
LL 25d 103 
KBe 

I C  SA 125 54 
LE 100 100 
LL 100 69 
KBe 

IIa  SA 125 115 
91 100 71 
LE 100 94 
KBe 

IIb SA 60f 160 
LE 50 110 
LL 50 113 

I I C  SA 125 109 
LE 100 101 
LL 100 102 

IIIa  SA 125 66 
91 100 83 
LE 100 104 
KBa 

IIIC SA 125 93 
91 100 121 
LE 100 109 
KBe 

' We are indebted to N. H. Greenberg of the Drug Evaluation 
Branch, CCNSC, National Cancer Institute, for assistance in 
interpretation of these data. For testing procedures and criteria 
for activity see Cancer Chemotherapy Rept., 25, 1 (1962). SA = 
Sarcoma 180, LL = Lewis lung carcinoma, LE = L1210 lym- 
phoid leukemia, 91 = S91 Cloudman melanoma, KB = tissue 
culture. For LE, ratio of mean survival times of test animals 
to control animals. For other test systems, ratio of tumor weights 
of test animals to control animals. Toxic in dosage of 100 
mg/kg; survivors 0/6. e ED60 > 0.01 pg/ml. ' Toxic in dosage 
of 125 mg/kg: fiurvivors 3/6. 

Protocols. Data on the screening tests are presented 
in Table I. Recrystallization from benzene of com- 
pounds IVb and IVc gives excellent products which 
are stable to drying in vucuo at  moderate temperatures 
and which are 1:l  molecular compounds with the 
solvent. Benzene is lost if drying is conducted at 
higher temperatures. 

Experimental Section7 

2 4  Isopropylideneaminooxy)alkanoic Acids (I).-The procedure 
followed that used by Xewman and Lutz3 for the synt,hesis of Ia.  
From 500 g of 2-bromobutyric acid (Distillation Products In- 
dustries) and 219 g of acetoxime was obtained a liquid, bp 81- 
100" (0.5 mm), which crystallized on being dissolved in 50 ml of 
30-60" petroleum ether-acetone (4: 1, v/v) and cooling; yield 
118 g (25yG) of Ib, obtained as prisms, mp 48-52', raised to 54.5- 
55.5" on repeated recrystallization from the same solvent. 

Anal .  Calcd for C7Hi3KO3: C, 52.81; H, 8.23; X> 8.80. 
Found: 

Similarly 2-bromohexanoic acid was converted to IC and 
crystallized from petroleum ether-acetone (5:  3, v/v)  to give 
prisms (13y0 yield), mp 41-43.5", raised to 42-43.5' on recrystal- 
lization from petroleum ether alone. 

Anal .  Calcd for C9H,,N03: C, 57.73; 13, 9.15; S, 7.48. 
Found: 

Methyl 2-( 1sopropylideneaminooxy)alkanoates (II).-The pro- 
cedure followed that used by Klemm, Stalick, and Bradway6 for 

C, 52.81; H, 8.18; N, 8.80. 

C, 57.61; H, 9.13; N, 7.78. 

(7) Melting points were taken in capillary tubes by means of a stirred oil 
bath and  are corrected. Infrared spectra were determined by means of a 
Perkin-Elmer Model 137 spectrophotometer. Microanalyses were performed 
by Micro-Tech Laboratories, Skokie, Ill. 



the syntliesis of IIa.  From 0.4-0.5 niole of acids Ib and I C  werc 
obtained SO-S5%', yields of liquid esters IIb [bp 88-92' (12 nim)] 
and IIc  [bp 101-112' (12 mni)], respectively. For aiialysw t h r ,  
crude esters were redistilled several times at reduced prersiw 
and center c:ori;jtant-boiling fractious were c(Jllect,ed ; )i% 1.42% 
fur IIh, 1.4333 for infrared bands I neat) at 1775 t .i 
(st,rong, C=O)  and = 2 mi-' (weak, C:=:;L). 

.tnuZ. Calcd for C~F€l,?u'Oy: C, 55.47; 11, 8.7:;; N ,  b.(19 
I:ound for IIb: CJ, 55.55: H, 8.67; S,  7 . 5 9 .  Calcd for C d l ~  
NO,: C, 59.87: 1-1, 9.52; Y, 6.96. Foiintl for IIc:  C, 39.23; 
IT, 9.46; N,  6.72. 

2-(Isopropylideneaminooxy)-1-alkanols (III).--Tii a11 iw-cold 
solution of 22 g (0.127 mole) of ester I Ib  in 500 ml of :inhydrou. 
ether was added, iii five portions and with stirring, 3.4 g (O.OS9 
rnole) of solid T.i.4lHa. The reaction mixture was stirred 1 tir  
longer, :illowed to .tmd at room temperature overnight, a11d 

i the same fashion as used in the preparation uf 
Aftrr  

llations an analyt ical sample wa5 obtained : 
ed bards (neat) at 3450 (OH) arid 1640 cnl-' 

for CiII15XCh: C', 37.90; Ifj 10.41; N, 9.G. 
~ O L I I I ~ :  

1,ikewise from *50 g (0.25 mole) of eiter I l c  and 6.4 g (0.17 
rnole) of I,i.klHr was obtained 34.9 g (80:;:) of IIIc, bp 93-103" 
(21 InmJ.  After three more dktillationz there resulted an 
:tnalytical Pample, bp 11:3-118.3' (13 mm), n'% 1.4455, signifi- 
c.ttrit infrared bands (neat) a t  3390 (OH) arid 1630 vn1-l (C==Xl. 

.1nuI. Calcd for CsHl,pu'O~: C, 62.39; 13, 11.05; S,  8.09 
Foiuid: 

2 4  2,4,5,7-Tetranitro-S-fluorenylideneaminooxy)alkanoic Acids 
(IV).--The procedure followed that, used by Newniau and 
I,ut,z3 for synthesis of IVa. 4 rnixt,ure of 23.1 g of 2,4,5,7-tetra- 
ilitrofluorenone, 15.4 g of Ib, 2.5 g of p-toluenesulfonic acid, and 
175 1111 of glacial acetic acid was refluxed, cooled, and diluted wit11 
water. The precipitate was washed wit,h dilute acetic acid, 
dissolved in 80 ml of propionic acid, and reprecipitated by addi- 
tiuii of an equal volume of water to this hot solution; yield 24.8 g 
(8455) of IVb, mp 166-169". For analysis, IVb was converted to  
the IVb-benzene molecular compound (by repeated recrystalliza- 
tion from benzene), obtained as pale yellow prisms or powder: 
nip 126--12i70, stable to drying for 8 hr at 25" (0.1 mm). 

I .  Calcd for Cl7Rl1N&~CSHG: C:, 51.21; H, 3.15; S .  

ila1.1~ I C  was converted t,o IVc (907, yield), mp 211.5- 
21 (io. Pour recrystallizations froiii tmizerie gave yellon- pr i sm 
of IVc-benzene molecular compound, nip 216-217.5", stable to  
dr>-iiig for 30 hr a t  56" (0.05 mml. 

1~11 .  C:itlcd for C',crlT,jSaOl, ~ ( ' J l l , :  (I, .X .S2 :  11, : j . i9 :  N ,  

g (78';;) of IIIb,  bp 83-86" (13 mm). 

C, 57.97; H, 10.54; N, 9.34. 

C, 62.07; H, 10.90; N,  7.66. 

Found: C, 51.20; H, 3.11; S, 13.02. 

. l~l~ll l id:  c:, 52.68: 11, ::.n:r: s, 12.16. 
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The I ,~,3,-l-tet,rahydropyri~(~ [4,3-b ]indole (y-c:irbo- 
liiie) ring Rysteni, in  contrast to the @-carboline nucleus, 
lia,q been little investigated :is :t source of biologically 
active compounds. S2 quaternary salts of this ring 
system were investigated2 :is potential curarizing 
agents, some of  them having a potency of about one- 
fifth that of &tubocurarine. Horlein3 prepared 3- 

I I :\llm and Hanlsurys Ltci., War? ,  lIertfordnhire, England. 
1) (si) V. Ih~~~kleI i i r*cla  nn(1  ( ' .  \itis\\ 
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