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Experimental Section4 

Citronellyl Thiocyanate (I).—Citronellyl bromide (9 g, 0.041 
mole) was added during 0.5 hr, with stirring at room temperature, 
to a solution of XaSCX (3.33 g, 0.04] mole) in anhydrous EtOH 
(50 ml). The mixture was then refluxed for 3 hr, cooled, filtered, 
and evaporated. The residue was taken up in Kt20 to remove 
tlie salts. Evaporation of the Kt20 solution gave an oil which 
was distilled in vacuo under X2 to yield 3.6 g of I as a colorless oil: 
J W -'158 cm"1 (SC==N, sharp); pmr, S 0.90 (doublet, >CCff3) , 
1.61 (singlet, CCH3=CH(CH2)2-(rans CH3), 1.68 (singlet, 
CCH3=CH(CH2)2-eis CHa), 2.95 (triplet, a-CH2), and 5.06 
( t r ipIe t , -Ctf=) . 

Citronellyl Isothiocyanate (II).—Citronellylamine (9.31 g, 0.06 
mole) was added dropwise during 0.5 hr, with stirring at 10-15°, 
to CSo (4.56 g, 0.06 mole) and NaOH (2.4 g, 0.06 mole) in H 2 0 
(25 ml). After refluxing for 2 hr and cooling to 35-40°, 
CICOOC2H5 (6.51 g, 0.06 mole) was dropped into the mixture 
during 1 hr, taking care that the temperature did not exceed 
internal 40°. After an additional 0.5 hr of stirring, the separated 
oil was extracted (Et->0), and the extract was washed ( 4 r

f 

XaHCOs, H20), dried (Xa2SO,T), and evaporated. The residue 
was distilled at 87-92° (0.5 mm) to yield 5.28 g of I I as a colorless 
oil: >/,„.„ 2121 cm"1 ( X = C = S , broad): pmr, S 0.96 (doublet, 
>CCH3), 1.61 (singlet, CCH8=CH(CH2)2-tran« CH3), 1.68 
(singlet, CCH3=CH(CIE)2-ci,s CH3\ 3.55 (triplet, a-Cfh), and 
5.06 (triplet, ~CH=). 

Geranyl isothiocyanate (IV) was prepared as was I I ; % „ 
2101 cm-1 ( X = C = S , broad); pmr, § 1.61 (singlet, C C H 3 = 
CH(CH;'h-t,rms CH3), 1.69 (singlet, CCH3=CH(CH2'frcis CH3 

and CCH3==CHCH2 . \CS CH3), 4.06 (doublet, a-CH2), 5.06 

(4) Boiling points are uncorrected. The R{ values were determined on 
glass ehromatostrips coated with silica gel GF23a Merck; the tic was per
formed with eyclohexane—ethyl acetate (95:5). The spots were detected 
with a 1% solution of vanillin in concentrated H2SO4. Ir spectra were re
corded between rock salt plates with a Perkin-Elmer grating spectrophotom
eter Model 337. Pmr spectra were taken with a Varian spectrometer Model 
A-60 A operating at 60.00 Mc, in a radiofrequency range of 0.02-0.04 rnG 
(sample temperature, 36 ). The reference zero standard was internal Me4Si 
and the chemical shifts are given in parts per million downfield from this 
point (5 scale). 
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Pyrazole and 5-pyrazolone derivatives present a 
variety of pharmacological applications, especially the 
hypoglycemic activity of several pyrazoles1-3 and the 
antidiuretic effects of 5-pyrazolones.4'5 We now report 
the preparation of certain S^-dimethyl-N^arylsulfonyl-
pyrazoles (I) (Table I) and S-methyl-N'-arylsulfonyl-S-
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(triplet, CCH 3 =CH(CH 2 ) 2 olefinic proton), and 5.37 (triplet, 
CCH 3 =CHCH 2 XCS olefinic proton). 

Farnesyl isothiocyanate (VI) was prepared as was I I ; p„IliS 

2101 cm-1 ( X = - 0 = S , broad); pmr, 5 1.60 (singlet, CCH3-----
CH(CH2)2-2raws CH3), 1.68 (singlet, CCH3--=CII(CH2)~m C//;, 
and CCH 3 =CHCH 2 XCS CH3), 4.06 (doublet, «-C//2), 5.06 
(triplet, CCH 3 =CH(CH 2 ) 2 olefinic protons), and 5.37 (triplet, 
CCH3^-CHCH2XCS olefinic proton). 

Linalyl Isothiocyanate and Geranyl Thiocyanate (Illy. 
Geranyl bromide (10.85 g, 0.05 mole) was added dropwise during 
15 min, with stirring at 0°, to a solution of XaSCX (4.05 g, 0.05 
mole) in anhydrous EtOH (50 ml). After an additional 0.5 hr 
of stirring at room temperature, the suspension was filtered and 
the solution was evaporated. The residue was taken up in Kt20, 
washed (H20), dried (Xa2S04), and evaporated. The new 
residue was distilled at 68-73° (0.15 mm) to yield 5.55 g of a 
colorless oil (III) , which consisted (by pmr) of linalyl isothio
cyanate (S0.56f;() and geranyl thiocvanate (19.44 r; ;): i/,mix 2090 
( X = C = S and S C = X , broad) and 984 and 925 e n r • (vinyl = C H 
bonds); pmr, 5 1.47 (singlet, >CCH3), 1.61 (singlet. CCH3--= 
CH(CH«Mra»s CH3), 1.68 (singlet, CCH3=CH(CH2)-,-ns C//3 

and CCH 3 =CHCH 2 SCX CH,), 3.62 (doublet, a-CH-,), 5.06 
(triplet, CCH 3 =CH(CH 2 ) 2 olefinic protons), and 5.39 (triplet, 
CCH3—CHCH2SCX olefinic proton). 

Nerolidyl Isothiocyanate and Farnesyl Thiocyanate (V>. 
Reaction of farnesyl bromide with XaSCX, carried out, as was 
described for I I I , yielded a colorless oil (V), which consisted (by 
pmr) of nerolidvl isothiocyanate (83.34c(c) and farnesyl thiocya
nate (16.66%): > w 2084 (X=---0----S and S C = X , broad) and 
984 and 925 cm"1 (vinvl = C H bonds); pmr, d 1.48 (singlet, 
>CCH3), 1.60 (singlet, CCH3=CH(CH2>-«rans CH3), 1.68 
(singlet, CCH 3 =CH(CH,) 2 -as CH3 and CCH 3 =CHCH 2 SCX 
CHS), 3.62 (doublet, a-CH2), 5.06 (triplet, C C H 3 = C H ( C H , h 
olefinic protons), and 5.39 (triplet, CCH 3 =CHCH 2 SCX olefinic 
proton"). 

Acknowledgments.--The authors thank Mr. (). 
Boniardi for his assistance in preparing the compounds 
and Dr. R. Perego for the microanalyses. 

pyrazolones (III) (Table III) from the corresponding 
I-arylsulfonylhydrazides.6 

TABLE I 

HC CCH, 

S02Ar 

I 

Yield, 
Ar Mp, °C %b Method Formula' Analyses 

p-CsHsOCtH4 103-105 64.4 A CuHuNzOsS C, H, N 
p-n-CsH-OCeH. 45-46 31.8 B CHHIBNJOSS C, H, N 
CBHSCHS 76-77 73.5 A CISHMNSOSS C, H, N 

" The melting points were determined in open capillary tubes 
and are uncorrected. b The yields are based on the product of 
the first recrystallization. " All analytical results were within 
± 0 . 3 % of the theoretical values. 

Experimental Section 

a.S-Dimethyl-Ni-arylsulfonylpyrazoles (I) (Table I). Method 
A.—To a solution of 0.002 mole of the 1-arylsulfonyl hydrazide in 

(6) M. Tamayo, C. Sunkel, and R. Madronero, Bull. Soc. Chim. France, 
248 (1964). 
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TABLE II 

CH3CCH2C02C2H5 

II 
NNHS0 2Ar 

Ar 
p - C H s O C e H . 
p-CsHiOC«H4 
C t H i C H a 

M p , ° C ° 

110-111 
106-107 

79-80 

II 
Yield, 

%b 

6 5 . 8 
5 5 . 8 
5 2 . 7 

M e t h o d 
C 
C 
D 

F o r m u l a 0 

CisHuNiO.S 
C H H S O N S O . S 

C13H18N2O4S 

Ana lyses 

C, H , N 

C, H , N 
N 

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

H,C 
"I 

OC 

Ar 

P - C H 1 O C H 4 
p - C s H t O C t H i 
C . H i C H a 

M p , °C 
d e c a 

137-138 
168 
120-122 

TABLE I I I 

-—CCH 3 
II 

I 
S02Ar 
III 
Yield, 

%b 

3 4 . 5 
4 4 . 6 
4 0 . 1 

F o r m u l a 0 

CllHl!N204S 
CisHuNsOiS 
C n H u N s O i S 

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

0 _ c See footnotes a-c in Table I. 

50 ml of 9 5 % 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 acetylacetone and the 
1-arylsulfonylhydrazide (0.002 mole), were dissolved in 30 ml of 
D M F at 0°, and 3 drops of 2 JV HC1 were added. The solution 
was stirred at room temperature for 2 hr, then left at 3° over
night. The transparent white crystals thus obtained were 
recrystallized from 1:1 Et20-petroleum ether (40-60°). 

l-Arylsulfonylhydrazones of Ethyl Acetoacetate (II) (Table II). 
Method C.—To a solution of 0.002 mole of the 1-arylsulfonylhy
drazide in 50 ml of 9 5 % EtOH, was added 0.004 mole of ethyl 
acetoacetate. The solution was refluxed 1-2 hr, then left over
night at 3°. The white crystals were filtered and recrystallized 
from EtOH. 

Method D.—Equimolar quantities (0.002 mole) of ethyl aceto
acetate and the 1-arylsulfonylhydrazide were dissolved in 50 ml of 
9 5 % EtOH, and 2 ml of 5 % AcOH was added. The solution was 
stirred at room temperature for 2 hr, then left overnight at 3°. 
The white crystals were filtered and recrystallized from 1:1 
MeOH-H aO. 

S-Methyl-N'-arylsulfonyl-S-pyrazolones (III) (Table III).—The 
1-arylsulfonylhydrazone of ethyl acetoacetate (0.002 mole) was 
dissolved in 10 ml of 5% Na2C03 and held at 80-90° for 2-3 hr. I t 
was then cooled and brought to pH 3 with 0.6 N HC1, then left 
overnight at 3°. The white powder obtained was recrystallized 
from H 2 0 . 
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In studies of the reaction of cationic hydrazides with 
carbonyl groups in periodate-oxidized starches1'2 we 

(1) C. L. M e h l t r e t t e r , T . E . Y e a t e s , G. E . H a m e r s t r a n d , B. T . Hofrei ter , 
a n d C. E . R i s t , Tappi, 45 , 750 (1962). 

(2) T . E . Y e a t e s a n d C. L. M e h l t r e t t e r , ibid., 48 , 655 (1965). 

synthesized (carboxymethyl) cyclohexyldimethylam-
monium chloride hydrazide by the method of Girard 
and 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 
oils.4 

Experimental Section 

(Carboxymethyl )c>clohexyldimethylammonium Chloride Hy
drazide.—N,N-Dimethylcyclohexylamine5 (53.4 g, 0.42 mole) 
was added dropwise to a stirred solution of ethyl chloroacetate 
(49.0 g, 0.40 mole) in 100 ml of absolute EtOH at 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 temperature overnight to form 
the intermediate ethyl ester of (carboxymethyl)cyclohexyldi-
methylammonium chloride in solution. 

Hydrazine of 9 5 + % 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 to 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 1 1 % relative humidity and dried 
in vacuo over P205. Recrystallization from EtOAc-EtOH (5:1) 
gave 57.6 g (61%) of the hydrazide, mp 160-164°. Anal. 
(C10H22ClN3O) C, H, N, CI. 

Acknowledgments.—We thank Mrs. Clara McGrew 
and Mrs. Bonita Heaton for the microanalyses. 
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The antitumor activity of such hydrazine derivatives 
as MIH [CHsNHNHCH2C6H4CONHCH(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 
(50 ml). The mixture was shaken with cooling for 1 hr, followed 
by shaking for an additional 8 hr, then filtered. The filtrate was 

(1) Th i s work was s u p p o r t e d by Research G r a n t CA-06586 from t h e N a 
t ional Cance r I n s t i t u t e , N a t i o n a l I n s t i t u t e s of H e a l t h , to t h e Unive r s i ty of 
K e n t u c k y Resea rch F o u n d a t i o n . 
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