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In  continuation of our search for new anticancer 
compounds,' new urethans listed in Table I were pre- 

TABLF: I 

RSOz \ / NHCOOR' 

Mp, Yield, 
R R' "C % Formulaa 

Cyh E t  187 68 CiaHzzNzOaS 
Cy i-Pr 188 77 C I ~ H Z ~ N Z O ~ S  
Cy tert-Bu 182 61 Ci,Hdz04S 
Cy n-Am 142 76 Ci8Hz8Nz04S 
Cy n-Hex 130 72 Ci~H3oN204S 
Cy n-Oct 13Fj 73 CziH3aNzOrS 
Cy Allyl 172 64 CiaHnzNzOaS 
Cy Benzyl 180 71 CzoHz4Nz04S 
Cy Cholesteryl 223 40 C ~ O H ~ I N Z ~ ~ S  
Cy Cyclopentyl 200 87 C ~ ~ H ~ & Z O ~ S  
Cy Cyclohexyl 176 82 CigHz8NzOd3 
Cy Cycloheptyl 194 62 CzoHaoNzOaS 
Cy Cycloctyl 178 86 CziH3zNzO4S 
Cy o-Methoxyphenyl 160 54 CzoH24N205S 
Cy p-Nitrophenyl 187 40 Ci&iN306S 
Cy Ethylfurfuryl 1.54 97 CzoHz&"OL3 
Cy a-Cyclohexyl-a- 198 30 C Z ~ H ~ ~ N Z O ~ S  

Cy PhzCH 209 63 CZBHZ~NZO~S 
Pipc Thymyl 178 85 CzzHz8Nz04S 

Pip Trityl 110 82 C I ~ H ~ O N ~ O ~ S  

0 

methylbenzyl 

Pip o-Carboxyphenyl 141.5 92 C ~ S H Z O N ~ ~ B S  

a All compounds were analyzed for C, H, and the results were 
Similarly ir and nmr spectra were as expected. satisfactory. 

Cyrlohexylamino. c Piperidino. 

pared by Curtius degradation of appropriate benzoyl 
azides. 

The compounds proved to be inactive2 ( T / C  = 
89-10370 at  400 mg/kg) against the L 1210 lymphoid 
leukemia in BDF, mice, and the Walker carcinosarcoma 
256 in random-bred albino rats. 

Experimental Section3 

p-Cyclohexylsulfamoylbenzoyl Azide.-p-Cyclohexylsulfamoyl- 
benzoic acid ethyl ester (mp 100) was prepd by known methods 
from p-ryclohexylsulfamoylbenzoic acid4 and transformed to p -  

(1) N.  Sharghi, I. Lalezari, Gh. Niloufari, and F.  Ghabgharan, J. Med. 
Chem., 18, 1248 (1970). 

(2) screening results were supplied by CCNCS of the National Institutes 
of Health, Bethesda, Md. 

(3) Melting points were taken on a Leitz hot stage microscope and were 
uncorrected. The ir spectra were determined with a Leitz Model I11 spectro- 
graph. Nmr spectra were obtained on a Varian A60A instrument. 

(4) C. S. Miller, U. S. Patent 2,608,512 (1953); Chem. Abstr., 47, 5440d 
(1953). 

cy clohexylsulfamoylbenxhydrazide (mp 174' ). The hydrazide 
(2.97 g, 0.01 mole) in 20 ml of 50% AcOH was stirred a t  ice bath 
temp with 20 ml of a 5% aq NaNOz to give 2.56 g of azide (80y0), 
mp 110" dec. Anal. (C13H16N403S) C, H. 

p-Piperidinosulfonylbenxoyl azide was prepd similarly. p-  
Piperidinosulfonylbenzoic acid5 was transformed to the corre- 
sponding ester (mp 100") then to hydrazide (mp 205'). This 
tieated as  above gave 1.8 g of azide (GO%), mp lf5'  dec.' Anal. 
(CizHiaNa03S) C. H. 

General Preparation of Urethans.-The benzoyl azides (0.01 
mole) and 0.02 mole of appropriate alcohol or phenol were re- 
fluxed for 1 hr in 20 ml of dry PhMe. The solvent was evapd and 
the residue was recrystd from dil EtOH. E t  esters were also 
prepd by 6-hr refluxing of the azide in 10 times its wt of abs 
EtOH. 

(5) Fujio Nagasawa, Japanese Patent 278 (1954); Chem. Abstr., 49, 
110248 (1955). 
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In  the course of our research on new nitrofuran 
derivatives, the usual pharmacological screening showed 
a hypertensive activity for 5-nitrofuran-2-aldehyde 
diethylaminoacethydrazone, 5-nitrofuran-2-aldehyde 
N-pyrrolidinoacethydrazone, and 5-nitrofuran-2-alde- 
hyde N-piperidinoacethydrazone. ' 

This observation prompted us to  synthesize a series 
of disubstituted acethydrazones. No activity on 
arterial pressure was found except for compds 1, 8, 15, 
16, 33, and 44 which exhibited a light hypotensive 
activity. Some derivatives of naphthaldehydes, of 
2,3,5,6-tetramethylbenzaldehyde, of 2-methylbenzo- 
furan-3-aldehyde and of p-chlorobenzaldehyde (10, 11, 
13, 21, 30, 32, 37, 48, 50, and 56) were found active ip 
in mice at  30-50 mg/kg (corresponding to about 0.2 
LDx) as anticonvulsants in electroshock.2 

Experimental Section3 

2-F0rmylbenzofuran.~-A mixt of 48.6 g (0.03 mole) of benzo- 
furan-2-carboxylic acid and 178.47 g (1.5 moles) of SOClz was 
refluxed for 2 hr. The SOC12 was distd a t  reduced pressure. 
The residue, dissolved in 450 ml of Phl le ,  was reduced by the 
procedure of Rosenmund. The catalyst was filtered, and the 
solvent was evapd in vacuo at  40' under Nz. The crude oil distd 
at 98" (0.5 mm), yield 31 g (727,). Anal. (CBH602) C, H. 

Method A,-A mixt of 0.01 mole of 
aldehyde, 0.01 mole of aminoacethydrazide, and 3 ml of EtOH was 
refluxed for 2 hr. When the products crystd, they were collected 

Aminoacethydrazones. 

(1) E. Massarani, D .  Nardi, A. Tajana, and L. Degen, J .  Med. Chem., 14, 

(2) E. Massarani, D .  Nardi, and M. J. Magistretti, ibid., 9 ,  617 (1966). 
(3) Melting points are uncorrected and were determined in a capillary 

tube. The 
anal. results xvere within *0.4y0 of theor values. 

(4)  Other authors synthesized this compound with other methods [T. 
Reiclistein and I. Reicllstein, Helu .  Chim. Acta,  13, 1275 (1930); H. Nor- 
mont, C. R .  Acad. Sci . ,  218, 683 (1944); M .  Bisagni, J. Chem. Soc., 3688 
(1955) I .  

633 (1971). 

Analyses are indicated only by the symbols of the elements. 
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KO. 
1 

2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 .i 

16 

17 

18 

4-02NC6Hi 

1-Naphthyl 

4-C1-1-napht hyl 

2-Naphthyl 

"kr H3C CH, 

2-Fury1 

C 1 - p  

cl,o,c' 

Method 

AB 

*I B 
A A 
A I )  
A A h  

A C 

AA 

B 

B 

B 

B 

B 

B 

AD 

Bc 

B 

AD$ 

ABd 

Recrystn 
rolvent 

TIexme 
EtOH 

EtOH 
3 IeOH-E tJ 1 
i-PrOH 
EtOH 
CsHe-petr ether 
i-PrOH 
Et OH-HI0 
Et011 
I iyroi i i  
i-I'rOH 

Perr ether 

Ligroin 

Ligroin 
EtOH-E t2O 
E tOII-Et20 

i-PrOH 

EtOH-Et& 

Ligroin 
EtOH-Et 20 

i-PrOH 

Ligroiir 
EtOH 
Ligroin 
EtOH-Et20 

EtOII 

EtOH-H%O 
i-PrOH 

All compds gave analyses for C, H, S, and C1 within 0.4(; of theory. 
stoppered flask, becaiwe of the ready sublimation of .i-chlorofuraii-2-Rldeh?.de. d 1:eadiori in 7'-PrOII for 4 h r .  

N O .  

19 
20 

21 

22 
23 
24 
2 5 

26 

27 

28 

29 

30 

31 

1-Naphthyl 

4-C1-1-Naphthyl 

2-Naphthyl 

T.\BLE I1 : ~\~-PYHROLIDISO.\C~;THYDR LZOX ES 

C N C H , C O m N = C H R  

Recrysrn AI!), 
' C  Met hod Solvent 

.I c E I 011-HJ 1 I:;!)-l31 
A ..z ElOl€  I - j O  

E toH "2 
x A CdI6 13,; 

EtOH 17.5 
A A Etor1 1 .i4- 1.i.i 
A b  EtOEI-I.; t .o 224 
A A EtOH 21s-220 
A .4 EtOH 1 ;3:3 

EtOH 224-22.7 
A A ?rIeOH 16% 

EtOH 24 1 
B C6H6-ligroiii 142--143 

EtOH-Et20 230-231 
hCC 1,igroiwpetr 9 .i 

B EtOH-HIO 116-117 
et her 

Et OH-Et20 210-21 1 
B Et OH-HSO 1 % -  184 

Et 01%-EtyO 234-236 
B E tOI1-EtpO 240-242 
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TABLE I1 (Continued) 
Reorystn MP, Yield, 

NO. R Method Solvent OC % Formula" 

Hs 
32 B CsHs-ligroin 167-169 63 CnHzJV30 

EtOH-Et20 233-235 Ci~HzaN30. HCl 
,Ha 

33 2-Fury1 AC C6Hs 112-113 90 CiiHisNaOz 
EtOH 225 dec CiiHijN30z. HCl 

Bd EtOH-Hz0 138-140 48 CiiHi4ClN30z 

B EtOH 144-145 a;) 

ACE E t  OH-Hz0 149 59 CljHi7N302 

EtOH-EtzO 220-221 CiiHiiClN302 HC1 
CiiHi3ClzN30z -c 

34 

EtOH-EtzO 222-223 CiiHi3C12N302. HC1 
35 clv" 

EtOH 238 CiaHiiN30z. HCl.Hz0 
56 CisHigN30z AAe EtOH-Hz0 140-141 

36 

37 
MeOH 260 dec C1sHigN3Oz. HC1 

(1 All compds gave analyses for C, H, N, and C1 within 0.4y0 of theory. The base was pptd by adding H?O. c Reaction for 4 hr. 
d See footnote c, Table I. lieact,ion in i-PrOH for 4 hr. 

TABLE 111: N-PIPERIDINO.~CETHYDR.UONJCS 

CNCH,Co"N=CHR 

Reorystn MP.  Yield, 
N 0. R Method solvent O C  % Formulaa 

38 CsH:, ACb E tOH-Hz0 1.53-154 96 Ci4HigNsO 

39 2-ClCsH4 AA EtOH 1.i3-154 75 CirHisClN30 
EtOH 231-232 Ci4HigN30. HC1 

EtOH 242 CiiHisClN30. HCl 
40 4-ClCeH4 AB EtOH-Hz0 140-141 3 .i CirHisClNaO HzO 

EtOH 236-237 Ci4HisClN3O. HCI 
41 2-HOCsH4 AA EtOH 109-110 8 .i Ci4HigN~Oz. Hz0 

R.leOH-EtzO 243-24.5 C14HigN302. HC1 
42 4-HOCsH4 AA MeOH 243-24-5 G9 CirHigN30~. HC1 
43 3,4-(HO)zCeH3 AA EtOH 213-214 6 .i Cl4HigN303. HCl 
44 3,4,5-(CH@)&&z B CsH6-ligroin 147-148 79 Ci7I32iN304 

45 2-OzNCsH4 AA EtOH 13.5 70 CI4Hl8N403 
EtOH-Et20 211-213 Ci7HzjN304 HCl 

EtOH 209-210 CirHi,N403.HCl. Hz0 
46 4-0zNC~H4 AA E tOH-HZ0 187 62 CirHisN~Oa 

47 H ACc Ligroin 93-94 90 Ci4HzoN30 
48 1-Naphthyl B Ligroin 134-136 49 CisHziN30 

49 4-C1-Naph thy1 B CsHs 168-169 -59 CisH2oClN30 

50 2-Naphthyl B E t OH-E t 2 0  239-241 27 C18HAiN30. HC1 

#" EtOH-Et20 199-201 CisHziN30. €IC1 

MeOH 2.59-261 C14His~403 .HC1 

E tOH-Et20 208-209 CiSH21N30. ITCl 

EtOH-Et20 244-246 CisHzoClN30. HC1 

HC 

EtOH 160-162 60 CisHnN30 51 

H3C CH, 

52 2-Fury1 AC E tOH-Hz0 124 76 CizHi7N30~ 

53 

54 

55 

EtOH 248-2.iO CizH17N302. HC1 
Bd CeHe-ligroin 150-131 7.5 CizHi6C1N30z 

B EtOH-HLO 173-174 62 CizHijClzN30z 
CI+ EtOH-Et20 233-237 C1zHi6ClN30z.HCl 

MeOH-E tzO 26.5 dec CizH15CltN302 .HC1 
ABe EtOH 176 63 Ci6Hi9N30z 

cl-Pcl 
EtOH 2.50 der C16HigN302~ HC1 

56 AAf EtOH 150 ,i4 C17HLlN302 
Hs EtOH 253 dec Ci7H2iN302' HC1 

a All compds gave analyses for C, H, N, and C1 within 0.4y0 of theory. Reaction in I(! ml of EtOH. c Reaction time 4 hr. See 
footnote c, Table I. The reaction was carried out in 6 ml for 4 hr. 

and recrystd (AA). Sometimes the crystii took place by addn of 
Hz0 (AB). In  other cases the EtOH was evapd, and the residtie 
was washed with HzO and crystd (AC). When we were not able 

The reaction was carried out in 6 ml for 4 hr. 

to isolate the bases, we obtd the hydrochlorides by acidifica- 
tion of the reaction mixt (AI))  (see Tables I, 11, and 111). 

Method B.-A soh  of 0.01 mole of aldehyde and 0.011 mole of 
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aniirioncethydraaide iii 10 nil of AcOI€ was stirred for 2 hr at 
21-2.5". Then 20(), aq NazCOa was added to slkaliiiity. Some 
prodticts pptd as solids, ol  hers sepd as i hick oil.: whicah solidified 
O I I  statrdiiig. The sepd solid-: were collec-ted aiid cai,y.td. T h e  
tiyctri~c~lilcirides were prepd by wliveirt ional proredrlre. (see Table. 
I ,  11, and 111). 

1-Substi tuted-3,3-dimethylspiro[indoline-2,3'- 
thietane] l',l'-Dioxides Derived 

from 2-Methyleneindolines 

H3C, CH, 

I 
R 

I R 2  
R 

A B 

S o  sigiiiticitrit activity as observed under conditions 
of the test model. in :tritivirnl, antibacterial, antifungal, 
:tiitIielniintic, hypotensive, and antiinflammatory, or 
reproductive physiology screening procedures. 

Experimental Section 

The following examples serve as general prowdiires for the 
piqmi,atioii of cornpds A and B listed i n  Table I. 
3,3-Dimethyl-l-hexyl-2-methyleneindoline (A-5).-.4 mixt of 

iiS nil (0.4 rnole) of 2,3,3-trinieth~liiid~~letii1re (Fairmoittit Chem- 
ival Co.j mid 65 g (0.4 mole) of n-CsHi3Br i i i  250 ml of PhMe 
W:I> i,efliixed 24 h r  with s t i i ~ i i i g . ~  The semisolid reaction mixt 
w;i$ ti,erited with 100 i n1  of 30'; KOIT and ctiwed vigorously for 
O.,; hr.fi The I'hlle 1:i)er was sepd and frnctioiially distd. After 
it  f o i w i i i i  of  N I I I  hitiiged n-CsHla13r, 30 nil of  st:trtiirg iitdoleriitie 
W:I- recwvei,ed x i  7.5-78" (0.25 niin j .  The deaired product 
d i c id  a t  115-1 17" (0.8" nim) niid amouiited to 42 g of yellow oil 
i h : t t  tiii,iied piii,ple on e x p w w e  to  ail,. 

l-Hexyl-3,3-dimethylspiro[indoline-2,3'-thietane] 1'J'-Di- 

oxide (B-5).--rr~) :i htIi,retl niixi o f  :<2 g ( 0 . 2  mole) of the 
iiidolilie A-5 ni id  40 nil of l*:t3X i i i  200 nil of plire Ph l l e  inain- 
iained i i i  5' was added dropwi.e 16.5 nil  (0 .2  mole) of lIsC1 in  30 
nil  of I'tiSIe i i i  1 hi,.3 The mixt w:is stii,red civeriiight at rooin 
temp theti filtei,ed, and the ppt was washed with 100 nil of Phl Ie .  
The ptx)diic~t obtniiied by rota  vnpii of  the filtrate was recrgstd 
from SIeOII tilid washed with 

Acknowledgments.--The :iuthor greatly appreciates 
t h e  iIssist:mce of Dr. Alfred Iiich:irdson, Jr . ,  of The 
\Vm. S. JIwrell  Compuriy, Ciriciiinati, Ohio, par- 
ticuliirly i n  iriterpretiition of nmr spectra. Ackiio\vl- 
edgmcwt is :ils.;o m t d c  of thc contributions of the 
biologic:Ll divisions of Thtx Wrn. S. l lerrell  Company, 
T h e  Saticinal Drug Clompany, arid Hew and Clark 

t o  remcive pink dora t ion .  


