
.I,l'-diaiiiidinostilbe~i~, which is isolatctl in crys- 
talliiic foriii its tlic dili~tlrricliloritl~. 
p-Iodobenzaldehyde. '1'11~ follc~wiiig i i ~ e t l ~ o d  ',' 

Is haw1 mi ii'illiaiiis' ~iic,~lifrc:itic~ii'" ( i f  thc 
Stephen rnethotl. 

Pure ailhydrous p-iotlohciizoiiitri1c.I (15.5 g.) was trcatctl 
with 30 g. of stannous chloride in 200 cc. of absolute ether. 
After saturation with dry hydrogen chloride, the stannic 
chloride aldimirie hydrochloride complex was collected and 
subjected to steam distillation. After repeated purifica- 
tion by steam distillation aiid recrystallization from dilute 
ethanol, a very pure product ( a i .  IO g.)  wits obtained; white 
needles, iii. p. 77.-78". 

Anal. Calcd. for C7HsOI: I, 54.74. Found: I, 
W 64. Semicarbazonc, white needles from 50% ethanol, 
III. p. 225"; Willgerodt and Riekej give 224.5'. Oxime, 
white needles from 50% ethanol, m. p. 111-112"; Patter- 
,onla gives 11 1 O .  In  the preparation of the azine, the use 
of hydrazine hydrate (40%) was preferable to hydrazine 
sulfate and alkali, as used by \X'illgerodt and Rieke5; yel- 
low needles from 5070 ethanol, m. p. 230--232" (dec.). 
4,4'-Diiodostilbene.--(a) 4,4'-Diiodobenzaldazine (6 g.  

was sublimed repeatedly until thc melting point of the 
subliniate reached 258 '. The subliiiiate was then crystal- 
lized from absolute ethanol-toluene, from which 2 g. of 
very pale yellow leaflets, in. p. 259--260", separated. 
Meyer and Hofmatine give 257--259 '. 

(1,) Twelve grams of purc 1,4'-dia11iinostilb~ii~!~ was 
diazotized in dilute sulfuric acid so!ution, a i d  the diazo- 
nium salt was decomposed with 20 g. of potassium iodide. 
The crude product (cn. 16 g.) was first sublimed and then 
recrystallized from ethanol-toluene. Pale yellow leaf- 
lets (ca .  10 g.), 111 p. 258-260c', mixed with the product 
from (a), m. p.  255-200'. 

A n d .  Calcd. for C i i H l n I ~ :  I ,  

4,4'-Diamidinostilbene Dihydroch1oride.--To the Gri- 
gnard reagent from 6 g. of 4,4'-diiodostilbene in absolute 
cther and 0.7 g. of pure magnesium, 15 cc. of ethyl ortho- 
carbonate was added, and the mixture was heated under 
reflux for two hours. A€ter treatment with ice, extraction, 
drying, and removal of solvent, 2.5 g. of a sirupy oil was 
obtained. Analysis indicated that this oil was the impure 
bis-orthoester. 

Anal. Calcd. for C?aHaoOe: C, 76.32; H, 9.15. Found: 
C, 75.91; H, 8.70. 

Since attempts to purify the ester resulted in decomposi- 
tion, the crude material was treated directly with 100 cc. 
of absolute ethanol which had previously been saturated 
with dry ammonia. The mixture was heated at  30' For 
one week in a tightly stoppered thick-walled bottle. 
Removal of the solvent in V U C ~ L O  on the water-bath left 1.2 
g. of a brown micro-crystalline mass, of no sharp melting 
point or distinctive form. 

13. 

. . __I.__ 

14a) Jackson and White, 4 n t .  Chrm. J . ,  3, 32 (18811, Patterson, 
J .  Chrm. Soc.,  69, 1005 ( I E X i ) ,  Willgerodt and Rogrl. B o . ,  38, 34A1 
~ l 9 0 5 ) ;  Willgerodt and lickle. J. pvoki. Chem.,  121 86, 276 (1912). 

(4b) THIS JOURNAL, 61, 2248 (1930). 
r.5) Willaerodt and Rieke, BPY, ,  38, 1479 (1905). 
((;) Meyer and Hofmann. Monatsh., 38, 15(5 (1017). 
17)  Elhs a n d  FIoPsmnnn, J P r a k t .  C / I P ? I I . ,  [Z] 39, c502 (1889). 

.4md. Calcd. lor CioH16Nn: N,  21.20. Foulid: N ,  
20 98. 

At tciii1)ih i o  put-ify a i i i ia l l  sariiplc~ of thc crutlc a i n i d i i i v  
by wblitiiat i o i i  rrwlt 
t ioii or anitnoilia, a i i t l  thc  su1,liiiiatiori of a small amouiiI. of 
-I,l'-dicyaiio,til},elic, 111. 11. 27fi--278", iriisctt with a11 

autheiitic saruplc, i io tlcprcssioii. 
The remainder of the crude product was converted into 

the dihydrochloride by treatment with saturated ethanolic 
hydrogen chloride (100 cc.), boiling for one hour, decolor- 
izing with charcoal, and concentrating in VUCZLO. The 
white micro-crystalline prisms thus obtained (800 mg.) dit1 
not melt 1,elow 300". 

A n d .  Calcrl. for CII;HlsNrC1.: X, 16.62. I~oun(1: S 
10.56. 
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N,N'-Di-acetylsulfanilyl- and N,N'-Di-sulfanilyl-Z-cystine 
N,N'-Di-acetylsulfanilyl-l-cystine.-This compound 

was preparrd from I-cystine by the method described by 
Kies, et ~ d . , ~  for the preparation of di-p-toluenesulfonyl- 
cystine. The quantities of material used were: 14.1 g. of 
/-cystine dissolved in 125 cc. of ;V NaOH; 35 g. of p -  
acetyla~ninobenzenesulfonyl chloride; 100 cc. of ether, 
and an additional 125 cc. of 2 NNaOH.  The reaction was 
completed in three hours. The acetylsulfanilyl cystiric 
came out in a gummy mass which solidified around the 
stirring rod upon cooling. The moist gummy solid was 
dissolved in 100 cc. of boiling 95Yo alcohol and decolorized 
with Mrrck activated charcoal. Upon evaporation of thc 
alcohol under reduced pressure white crystals separateti ; 
yield, 21-25 g. (5646% of theoretical, based on cystine) 
The material was purified by solution in ammonia aiid 
precipitation with hydrogen chloride. The gummy niab:, 
which separated was dissolved in a minimum quantity of 
boiling 95% alcohol and decolorjzed with charcoal. 0x1 
addition of ether the compound was precipitated in white 
crystals and dried in a vacuum desiccator over sulfuric 
acid. The acetylsulfanilylcystine gave a negative Sullivaii 
test for cystine and a positive nitroprusside reaction after 
reduction with sodium cyanide. It gave a negative reac- 
tion with 1,2-iiaphthoquiiione-4-sodium sulfonate.? Tlic 
substance dried in an oveti a t  120".meIteti a t  201--2Ofi" 
(uiicor.) with foaming and decomposition. The desiccator 
dried sample was used for the analysis. 

A n d .  Calcd. for Cr2H?801&Nt: S, 20.20; N ,  8.8,';. 
Found: S, 20.27; X, 8.93. 
N,N'-Di-sulfanilyl-Z-cystine.--3.6 g. o f  the acetylsul- 

fanilyl-Z-cystine was refluxed with 25 cc. of lo%, hydro- 

( 1 )  Kies. Dyer, Wood and J)u Vignenud. .i K i d  Chem , 128. 207 
( 1 !>80). 

4) Schmidt,  ib id . .  122, 757 (i! l: i7 18). 

.. __ 
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chloric acid for twenty minutes, transferred to an evaporat- 
ing dish, and heated for an additional fifteen minutes on 
the water-bath. I t  was decolorized with charcoal and 
neutralized with 5 N NaOH to pH 3.5. After cooling in 
ice, the sulfanilylcystine, colorless needles, was filtered off, 
washed with ice cold water, 95% alcohol, and ether; yield, 
2.1 g. (68%). Dried in a vacuum desiccator over sulfuric 
acid, it mclted a t  165-166" (uncor.) with foaming and de- 
compositioii. The loss in weight of the desiccator dried 
material upon further drying in a pistol a t  the boiling 
pilint of toluene indicated a mole of water of hydration, 
and thc melting point became 193-.194" (uncor.) with 
foaming and decomposition. The sulfanilyl-l-cystine is 
uegative to the Sullivan reaction for cystine and positive to 
the  nitroprusside test after reduction with sodium cyanide. 
I t  gavc a positive reaction with 1,2-naphthoquinone-4- 
sodium sulfonate.2 The desiccator dried sample was used 
for the analysis. 

Anal. Calcd. for C I ~ H ~ ~ O S S ~ N ~ :  S, 23.27; N, 10.18. 
Found: S, 23.12; N, 10.11. 
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pC yclohex ylphenyl-phenylsulf one 

Ten grams of phenylcyclohexane and 11.6 g. of benzene- 
sulfonyl chloride were placed together with 50 ml. of car- 
bon disulfide in a small flask. Ten grams of aluminum 
chloride was added gradually in small amounts. No im- 
mediate reaction occurred, but after a short time 'the mix- 
ture turned dark red and a vigorous reaction ensued with 
copious evolution of hydrogen chloride. The mixture was 
allowed to stand overnight, whereupon the product was 
poured onto crushed ice. The organic layer was washed 
with water and the solvent allowed to evaporate. The 
sulfone was recrystallized four times from 95% ethanol and 
twice from high boiling ligroin. Glistening white leaflets 
were formed which melted a t  108-109.5"; yield, 50%. 

Anal. Calcd. for C18H2002S: S, 10.67. Found: S, 
10.82. 

The position of the cyclohexyl group was determined by 
oxidation with chromic acid.' The resulting carboxylic 
acid was obtained in almost quantitative yield. It 
melted a t  273-274" and had properties similar to the p -  
phenylsulfonylbenzoic acid of Newell. 

(1) Sewell, A m .  Chem. J . ,  90, 304 (1898). 
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Fluorine Derivatives of Biphenyl 
Two sulfonyl fluorides of biphenyl' were prepared by 

the method of Steinkopfz for sulfonyl fluorides of the ben- 
zene and naphthalene series. 

4-Biphenylsulfonyl Fluoride.-This sulfonyl fluoride was 
prepared from biphcnyl and fluorosulfonic acid by the 

(1) The  reaction of fluorosulfonic acid with biphenyl was investi- 

( 2 )  Steinkopf. et  al.,  J .  p v a k t .  Chem., 117, 1 (1927). 
gated a t  the suggestion of MI. Gaston DuBois. 

procedure used for a-naphthalenesulfonyl fluoride.2 I t  
was recrystallized several times from hexane to give a 3.1% 
yield of tiny colorless plates, m. p. 76-78', uncor. 

Anal. Calcd. for C12HgS02F: F, 8.04; hydrolysis 
value, 8.11 ml. of 0.5221 N NaOH. Found: F,  8.17; 
hydrolysis value, 8.18 mi. of 0.5221 N NaOH (method of 
Davies and Dicka). 

The structure was established by conversion with aluini- 
num chloride2 to 4-biphenylsulfonyl chloride; ni. p. 113- 
l l5 ' ,  uncor. (GFbriel and Deutsch4 give 115"). This 
compound was identical with a sample of the sulfonyl 
chloride prepared from potassium 4-bipheriylsulfonate, 
m.  p. and mixed m. p. 113-115". 

4,4'-Biphenyldisulfonyl Fluoride.-To 777 g. (7.8 molcs) 
of colorless, freshly distilled fluorosulfonic acid in a Pyrex 
flask was added 195 g. (1.26 moles) of biphenyl, with stir- 
ring. The addition a t  70" required about four hours and 
heating was continued for three hours longer. After stand- 
ing for fourteen hours a t  room temperature, the reaction 
mixture was poured into ice water and the disulfonyl 
fluoride extracted by shaking the whole with methylene 
chloride. The solvent was removed from the methylene 
chloride layer by distillation and the residue dissolved in a 
methylene chloride-hexane mixture (equal volumes of 
each). After decolorizing with carbon the product was 
crystallized by cooling in a salt-ice mixture. A yield of 
264.5 g. (66%) of the crude disulfonyl fluoride, m. p. 185- 
200 ', was obtained. After two additional crystallizations 
from methylene chloride-hexane the 4,4'-biphenyldisul- 
fonyl fluoride melted a t  197-200", uncor. Under the 
microscope the fine white powder appears as colorless 
prisms. The compound is soluble in methylene chloride, 
ethanol, 'acetone, benzene and nitrobenzene, slightly sol- 
uble in carbon bisulfide and carbon tetrachloride, and in- 
soluble in hexane and in water. I t  is stable when boiled 
with water and with 0.5 N sulfuric acid. When heated on 
a copper bar it is entirely stable a t  260"; very slight brown- 
ing is evident a t  285". 

Anal. Calcd. for ClzHsF2S204: F,  11.94; hydrolysis 
value, 12.04 ml. of 0.5221 N NaOH. Found: F, 12.00; 
hydrolysis value, 12.13 ml. of 0.5221 N NaOH.3 

The structure was established by conversion with alumi- 
num chloride2 to 4,4'-biphenyldisulfonyl chloride, m. p. 
202-204", uncor. (Gabriel and Deutsch' give 203 "). 

2-Biphenyl F1uorosulfonate.-This compound was pre- 
pared by the method of Lange6 for aryl fluorosulfonates. 
To a well-stirred solution of the diazonium chloride pre- 
pared from 169 g. of 2-aminobiphenyl, 200 cc. of concen- 
trated hydrochloric acid, 76 g. of sodium nitrite and 300 
cc. of water, was added 117 g. of solid ammonium fluoro- 
sulfonate6 a t  0 '. The precipitated diazonium fluorosul- 
fonate was filtered, washed with water, alcohol and ether 
and dried in vacuo: yield 207 g. (73,9%); decomposition 
point 83-84". The diazonium fluorosulfonate (0.4 to 0.6 
mole) was decomposed in small portions a t  95", and the 
residue was steam-distilled. The distillate was extracted 

.- . . 

(4)  Davies and Dick, J .  Chrm. .Sot., PI04 (1931) .  
(4) Gabriel and Deutsch. Bel. ,  19, 386 (1880). 
( 5 )  1-ange, ibid., 60, N i 2  (lt127); 1,ange and Miiller, i b i d . ,  63, 2083 

(1930). 
(6) Prepared according to  the procedure of Traube, Hoerenz and 

Wunderlich, ibid., 62, 1272 (1919). 


