
Experimental Section4 

('itronellyl Thiocyanate (I):--Citronellyl bromide (9 g, 0.041 
niiile) wits added during 0.5 fir, with stirring t i l  room temperature, 
t o  i t  solution of SaSCS (SX3 I$, 0.041 mole) in anhydrous E1OH 
(50  nil). The mixture IWS then refluxed for 3 hr, cooled, filtered, 
:inti rvaporated. The residue was taken up in f*;t,O to reniovc 
t lit ,  salts. I<vapnration of the 15t?O solution gxvr an nil wtiic~li 
W M  distilled in vuctio under 1 - 2  t o  yield 3.6 g of I iis :i colorless o i l :  
vrrlHX 21% cni-1 (SCES, sharp); pinr, 6 0.96 (doublet, SCCHa) ,  
1 .(i I (singlet, CCH,=CH(CH?)&ans CHa), 1.68 (singlet, 
CCH3=CH(CHz)?-cis C H ,  ), 2.95 (triplet, cu-CHn), and 5.06 
i t  riplet,-CH=). 

('itronellyl Isothiocyanate (II~.---Citronell~laniine (9.31 g, 0.0ti 
mole) was added dropwise during 0.5 hr, with stirring at 10-15". 
( ( I  CS? (4.56 g, 0.06 mole) and SaOH (2.4 g, 0.06 mole) in HYO 
( 2 3  nil). -After reHuxing for 2 hr and cooling to  35-40', 
ClCOOC2Hs (6.51 g, 0.06 mole) was dropped into the mixture 
during 1 Iir, taking care that the temperature did not exceed 
iritern:rl 40". After an additional 0.5 hr of stirring, the separated 
oil was extrarted (E:t,?O), and t,he ext,rart was wmhed (4' 
S:t11C03, H.:O), dried ( SarS04j, rind evaporated. The residue 
\v;w distilled at S7-92" (0.5 nun) to  yield 5.28 g of  I1 as a colorless 
oil: 2121 ( w r 1  (S=C=S, hrciad); pmr, 6 0.96 (douhlet, 
3 CCHBj, 1 . G I  (singlet, CCHa=-CH(CH.!?-fr(ils CH,) ,  1.6b 
(singlet, CCHI=CH(ClI,):-ci's CIf3), :3.55 (triplet, a-CfI j ) ,  :tnd 
3.06 (triplet, -CH==!. 

Geranyl isotkiocyanate ( I V )  IWS prepared as was 11; vmax 
2101 cn-1 (N-C=S, hroad); pnir, 6 1.61 (singlet, CCHF 
CfH(CH2)?-trcrns CH,) ,  1.69 (singlet, CCHa=CH(CH2)rcis CH3 
: U I ~  CCH,=CHCH?SCS C H d ,  4.06 (doublet, a-CH2), 5.06 
. - . ... 

( 4 )  Hoiiing points are uncorrerted. 'llie Hi values were determined on  
clasi; chromatostrips c,oated nitli silira gel G1:254 nIerck; the tlc was per- 
formed with cyclohexane-ethyl acetate (95:6j. The spots irere detected 
wi th  a 1% solution of vanillin in concentrated HrY04. 11 wectra  mere re- 
corded between rock salt plates xi th  a Perkin-Elmer grating spectrophotoni- 
eter 3lodel 337. Pmr Ppectra mere taken with a Varian spectrometer Model 
.\-60 .i operating a t  60.00 hlc, in a radiofrequency range of 0.02-0.04 in(; 
(sample temperature, 36'j. The  reference zero standard was internal AIerSi 
and the clieniical shifts are given in parts per million downfield from this 
point (a scale). 

(triplet, CCHa=CH(CH,)? olefinic proton), and 3.37 (1  riplet, 
CCHa=CHCHJCS olefinic proton). 

Farnesyl isothiocyanate (VI)  W;LS ~ i r r p ~ i ~ d  :ts w:is 1 [ ; Y ~ , , ~ \  

1'101 r n - 1  (S=--C---=S, hroadi;  pinr, 6 1.60 (siiiglei, CCH 
CFI(CH,)?-tmns CH,),  1.68 (singlet, CCHj ~zCIl(CH2):-ri,s Cll:,  
:tnd CCH3==CHCH2SCS CH,,I, 4.06 (doul)let, a-Cff.2 I ,  5.06 
(triplet, CCHB=CH(CHn)? olefinic pro1 011s ), : 1 n r l  5.:;7 i t  ripl(ht, 
CCIlr=--CHCH2SCS olefinic. protnti I. 

Linalyl Isothiocyanate and Geranyl Thiocyanate (111). 
nyl Ixomide (30.85 g, 0.05 mole) was d d e d  tlriipniw during 

1 5  min, with stirring at O", to a solution of S a S C S  (4.05 g, 0.02 
mole) in anhydrous lCt,OH (50 ml). .Ifter an :tcltliticiiial 0.5 hr 
,)f sl irring :it roorn temperature, t h e  suspension was filtered a l i i 1  

the solution \vas evaporated. The residue was ~:ilten up in I,:t?O, 
washed HYO ), dried (Sa?SO1), mtl evaporiitetf . 'The now 
residue was distilled at 68-73" (0.15 mm) t o  yield 5 .53  g i d  :I 

wlorless oil (III), wk1ic-h consisted (I)y pmr) of 1in:iIyl isottiiii- 
cyanate (S0.5Ff.; ) and geranpl thiocyanate (19.44(; ): ut,,*,y 2OW 
(s=.C==d a n d  %IS, broad) and 984 and '325 c" (vinyl ==Cf I 
bonds); pnir, d 1.47 (singlet, SCCH, ) ,  1.61 (singlet, CCI 
CH(CH?)&rrns CH3),  1.68 (singlet, CCH,==CH(CH, )?-cis Si13 

(triplet, CCH3=CH(CH?)2 olefinic- protons), :mil 5.;3!) ( 1  r i l J l t ~ i ,  
CCH,--=CHCH?YCN olefinic proton). 

Nerolidyl lsothiocyanate and Farnesyl Thiocyanate i V 1: 

i ~ 1 1 d  CCHI-CHCHeSCS CH,),  3.62 (do11t,let, a-CFI,), 5.06 

bromide with S:iRCS, carried out :I$ ivab 

lded :L oolurless oil (V), which consisted 
45,) mid farnesyl thio 

nnd S C s S ,  hroi~d  j 
vinyl =CH lmids); pmr, 6 1.48 (singlet, 

3 CCH,),  I .60 (singlet, CCH3=CH(CH2)2-f).(/ii~ CH,),  1 .tis 
(singlet, CCH3=CH(CH2)2-cis CHI and CCH,=CHCH?S 
CH,),  ii.62 (tlouhlet, a-CH?), 5.06 (triplet, CCHJ-CII(C 
olefinic protons ), ar id  5.:39 (triplet, CCH$-CHCHsSCS olefiiiic~ 
pro1 Olli. 
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Pyraaole and 5-pyrazolone derivatives present a 
variety of pharmacological applications, especially the 
hypoglycemic activity of several pyrazoles1-3 and the 
antidiuretic effects of 5-pyraz0lones.~J We now report 
t,he preparation of certain 3,bdimethyl-N1-arylsulfonyl- 
pyrazoles (I) (Table I) and 3-methyl-N1-arylsulfonyl-5- 

(1) J. B. Wright, IT. E. Dulin, and J. IT. Markillie, J .  M e d .  Chem., 7 ,  102 
(1964). 
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( 5 )  A.  Lespagnol, D. Bar, and Ch. hIizon-Capron, Pharm. Acta Helu . .  56, 
569 (1962); 

561 (1063); 

Chem. Abstr., 61, 16673e (1964). 

Chem. Abstr., 60, 1639d (1964). 

pyrazolones (111) (Table 111) from the corresponding 
1-arylsulfonylhydrazidcP.fi 

TABLE I 

HC-----CCH, 
I I  I I  

H,C(', ,N N 
I 
SOJr 
1 

Pieid, 
Ar XIp, o r a  %b Method FormulaC Anqlyses 

p-n-CaH;OCsH4 45-48 31 .8  B CI~HI&ZO~S C ,  €I, h- 
p-CZHsOC6H4 103-106 64.4 A CnHisNzOaS C ,  €1, N 

CaHsCHz 76--T7 T 8 . 5  .1 CizHiiNzOzS C ,  K. iK 
a The melting poitits were determined in open capillary tubes 

* The yields are based on the product of 
c All analytical results Tere within 

and are uncorrected. 
the first recrystallization. 
d ~ 0 . 3 7 ~  of the theoretical values. 

Experimental Section 

3,5-Dimethyl-N1-arylsulfonylpyrazoles (1) (Table I). Method 
A.-To a solution of 0.00'2 mole of the 1-arylsulfonyl hydrazide in 

(6) M. Tamaio ,  C. Sunkel, and R. Madrofiero, Bull. S O ~ .  Chzm. Franc? 
248 (1964). 
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TABLE I1 
C H ~ C C H ~ C O Z C Z H ~  

II 
NXHSO2Ar 

I1 
Yield, 

A r Mp, "Ca 7ab Method Formula' 
p-CHsOCsHa 110-111 65.8 C 
p-CiH60CsHi 106-107 55.8 C 
CsHaCHi 79-80 5 2 . i  D 

~ - - c  See footnotes a-c in Table I. 

TABLE I11 

SO,Ar 
111 

Mp, "C Yield, 
h r deca %* 

CisHisNiOsS 
CirHzoNiOsS 
CiaHisNzOaS 

FormulaC 
P-CHIOCBHI 137-138 34.5 CiiHiiNzOaS 
p-CzHsOCsHa 168 44.6 CizHirNzO4S 
CaHsCHz 120-122 40.1 CiiHizNzOaS 

S--C See footnotes a-c in Table I. 

Analyses 
C, H, N 
C, H ,  N 
N 

Analyses 
C, H,  N 
C,  H 
C,  H ,  N 

50 ml of 95% EtOH, 0.004 mole of acetylacetone was added. The 
solution was refluxed 1-2 hr, then left overnight at 3".  Recrystal- 
lization from MeOH gave white crystals. 

Method B.-Equimolar quantities of acetglacetone and the 
1-arylsulfonylhydrazide (0.002 mole), were dissolved in 30 ml of 
DhlF a t  Oo, and 3 drops of 2 N HC1 were added. The solution 
was stirred a t  room temperature for 2 hr, then left a t  3" over- 
night. The transparent white crystals thus obtained were 
recrystallized from 1 : 1 EtrO-petroleum ether (40-60"). 

1-Arylsulfonylhydrazones of Ethyl Acetoacetate (11) (Table 11). 
Method C.-To a solution of 0.002 mole of the l-arylsulfonylhy- 
drazide in 50 ml of 957, EtOH, was added 0.004 mole of ethyl 
acetoacetate. The solution was refluxed 1-2 hr, then left over- 
night a t  3". The white crystals were filtered and recrystallized 
from EtOH. 

Method D.-Equimolar quantities (0.002 mole) of ethyl aceto- 
acetate and the l-arylsulfonylhydrazide were dissolved in 50 ml of 
95% EtOH, and 2 ml of 57, AcOH was added. The solution was 
stirred a t  room temperature for 2 hr, then left overnight a t  3'. 
The white crystals were filtered and recrystallized from 1:l 
hleOH-HzO. 
3-Methyl-N~-arylsulfonyl-5-pyrazolones (III) (Table III).-The 

I-arylsulfonylhydrazone of ethyl acetoacetate (0.002 mole) was 
dissolved in 10 ml of 5% NaZCOa and held a t  80-90' for 2-3 hr. It 
was then cooled and brought to pH 3 with 0.6 A' HCl, then left 
overnight a t  3". The white powder obtained was recrystallized 
from H20. 
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In  studies of the reaction of cationic hydrazides with 
carbonyl groups in periodate-oxidized starches1n2 we 

(1) C. L. Mehltretter, T. E. Yeates, G. E. Hamerstrand, B. T. Hofreiter, 

(2) T. E. Yeates and C. L. Mehltretter, ibid., 48, 655 (1965). 
and C. E. Rist, T a p p i .  46, 750 (1962). 

synthesized (carboxymethy1)cyclohexyldimethylam- 
monium chloride hydrazide by the method of Girard 
arid Sandulesco3 for Girard T reagent. The new com- 
pound might be of value in isolating ketones from ster- 
oid mixtures3 and aldehydes from autoxidized fats and 

Experimental Section 

(Carboxymethy1)cyclohexyldimethylammonium Chloride Hy- 
drazide.-N,I?-Dimethylcyclohexylamine5 (53.4 g, 0.42 mole) 
was added dropwise to a st,irred solution of ethyl chloroacetate 
(49.0 g, 0.40 mole) in 100 ml of absolute EtOH a t  5'. The mix- 
ture was stirred at 5-10' for 30 min, then heated at 60-70" for 1 
hr, and allowed to stand at room temperatiire overnight, to  form 
the intermediafe ethyl ester of (carboxymethy1)cyclohexyldi- 
methylammonium chloride in solution. 

Hydrazine of 95+ 7c purity (13.5 g, 0.40 mole) was added drop- 
wise to this solution during 15 min of continuous stirring with the 
temperature rising to 50-60'. The reaction mixture was main- 
tained at this temperature range for 1 hr and then concentrated 
in vacuo t o  about 100 ml. When an equal volume of EtOAc was 
added to the concentrate and it was kept at 2' for 36 hr, crystal- 
lization occurred. The extremely hygroscopic product was 
filtered off in an atmosphere of 11% relative humidity and dried 
in uucuo over PzOj. Recrystallization from EtOAc-EtOH ( 5 :  1) 
gave 57.6 g (61%) of the hydrazide, mp 160-164". Anal. 
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The antitumor activity of such hydrazine derivatives 
as MIH [CH3?1THNHCH&6H+20NHCH(CH3)2], 1- 
acetyl-2-picolinoylhydrazide, and 5-(3,3-dimethyl-l-tri- 
azeno)-4-imidazolecarboxamide, has encouraged us to 
prepare some 3,3-disubstituted ethyl carbazates for 
screening. 

The lack of significant activity (Table I) in those 
compounds (1-4) which are not alkylating agents would 
seem to indicate that the activity of 5 is related to its 
alkylating properties rather than to any properties it 
may have as a substituted hydrazine. 

Experimental Section2 

Ethyl 3,3-Bis(chloroallyl)carbazates.-Compounds 1-4 were 
prepared from the appropriate dichloroalkene (0.5 mole), ethyl 
carbazate3 (0.25 mole), and NaOH (0.5 mole) in absolute EtOH 
(,io ml). The mixture was shaken wit,h cooling for 1 hr, followed 
by shaking for an addit)ioiial 8 hr, tlieii filtered. The filtrate was 

(1) This work was supported b y  Kesearcli Grant CA-06586 from the Na- 
tional Cancer Institute. National Institutes of Health, to the University of 
Kentucky Research Foundation. 

(2) Melting points were taken on a Fiuiiei-Jolins melting point block and 
are corrected. Where analyses are indicated only bj- symbols of the elements, 
analytical results obtained for those elements were within &0.4Y0 of the 
theoretical values. 

. 

(3) 0. Diels, Ber., 47, 2138 (1914). 


