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daps. At that  time the solution was filtered and evaporated to 
dryness. The residue was partitioned between water and chloro- 
form. The aqueous layer xas  evaporated to dryness in vucuo 
and the residue was crystallized from 2 nil. of water-3 ml. of 
absolute ethanol-20 ml. of ether yielding 70 mg. of product, as 
needles, m.p. 24i-249' dec.; A",:;'""' 289 mp (log E 4.00), A m i n  

244 mp; X ~ ~ x 7 0 " " e r  274 nip (log E 3.93)) A,ni, 250 nip; A~:;'"uo" 
278 mp (log e 3.84), Amin  256 nip: [ a ]  "D +30.6" (c  0.49, water). 

A n a l .  Calcd. for C I ~ H ~ ~ F S ~ O ~ :  C ,  43.64; H, 5.13; N, 15.27; 
F, 6.91. Found: C, 43.44, 43.68; H, 5.15, 5.13; 5, 15.01, 15.35; 
F, 7.13. 
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As part of a systematic study of the chemistry of bis(4-chloro- 
3-nitrophenyl) sulfone a group of bis(4-alkoxy- and 4-aryloxy-3- 
nitrophengl) sulfones (Table I )  and some corresponding 3-amino 
compounds (Table 11) which have potential physiological in- 
terest have been synthesized. 

Experimental 

Bis(4-chlorophenyl) Sulfone.-This compound, n1.p. 148- 
149O, mas kindly contributed by the Stauffer Chemical Company. 
It was used for nitration without further purification. 

and Korselt.2 Annaheim prepared bis( 4-methoxy-3-nitropheiiyl) 
sulfone (I) and bis(4-et,hoxy-3-ni sulfone (11) by nitra- 
tion of the corresponding bis henyl) sulfones. He 
reported the melting points of these compounds to be 214-215" 
and 192", respectively. Gllman and Korselt prepared these 
compounds by treating bis(4-chloro-3-nitrophenyl) sulfone \Tit11 
the sodium alkoxides in the presence of the respective alcohol 
under pressure at 160" for 5 hr. They reported for I, m.p. 24O0, 
and for 11, m.p. 192". Our preparation of I bj- the method de- 
scribed below melted at  216-217". 

We have found that the strenuous conditions used by Ellman 
and Korselt are not necessary to give satisfactory yields. The 
reaction is essentially complete a t  65' in 15-60 min., except in the 
case of I whirh required 40 hr. a t  the temperature of refluxing 
methanol. 

To a stirred solution of 1.6 g. (0.07 g.-atonlJ of sodium in 80 
ml. of the anhydrous alcohol cooled to 40" was added 10 g. 
(0.026 mole) of bis(4-chloro-3-nitrophenyl) sulfone in portions. 
On warming, a mildly exothermic reaction occurred; the tem- 
perature was maintained at  65' for periods of 15-60 miu. It 
was found that higher temperatures produced tarry products 
from which no crystalline product could be isolated. In  the case 
of water-soluble alcohols, the reaction mixture was poured into 
400 ml. of water, and the product was removed by vacuuni filtra- 
tion. I n  the case of the higher alcohols, the excess alcohol was 
removed by steam dist,illation, and the solid product was sepa- 
rated by filtration. The crude product was washed wit,h water 
until the filtrates were colorless and free of chloride ion. The 
produvt after air drying was recrystallized two or more times 
from glacial acet,ic acid with the use of decolorizing carbon. 

Bis[4-(2,3-dibromo)-3-nitropropoxyphenyl] Sulfone.- 
Compound VIIa was prepared by bromination of bis(4-allyl- 
oxy-3-nitrophenyl) sulfone (VI I )  in chloroform solution con- 
taining 3yc by volume of glacial acetic acid. The stoppered 
flask was kept in the dark for 3 days a t  room temperature. 
The excess bromine was removed by addition of 10yc NaOH 
solution and the chloroform was removed by steam distillation. 
The product which solidified on chilling was washed free of alkali, 
air-dried, and recryst,allized from glacial acetic acid, m.p. 130- 
132". 

Bis(4-aryloxy-3-nitrophenyl) Sulfones.-The 4-phenoxy VI11 
and 4-p-tolosy IX compounds were prepared by the method of 

T.4BLE 1 
BIS( 4-ALKOXY- A S D  4-ARYLOXY-3-KITROPHESYL) SULFONES 

l-ield ," 11, p . ,  7% carbon- 7% hydrogen- 7% nitrogen- 
t-cllllpd. R 4 0C.b l'ormiila Calcd. Found Calcd. Found Calcd. Found 

I CH, 7<) 216-217 Cl4Hi,XL&3 45.65  45.76 3.28 3.20 7.60 7 . 4 9  
I1 C?H, 62 195-196 CisHisN108S 48.48 48.50 4 .06  4 .21  7.06 6.98 

111 n - C 3 H j  7 2  197-198 C ~ ~ H J ~ ~ O S S  50.93 50.58 4 . 7 4  4.89  6 .60  6.70 
I\- n-C4Hg 78 160-161 Cs,H&\;,OaS 53.08 53.27 5 . 3 4  5.50 6 .19  6 . 1 5  
1. 7L-CjHil 34 120-121 CyrH&,OsS 54.98 55.31 5.87 5 .97  5.83 5 , 6 5  

1.1 n-CizHUjC 17 104-105 C S ~ H S ~ N ~ ~ ~ S  63.87 63.99 8 . 3 3  8 . 4 5  4.13 4 . 2 4  
1.11 CH,=CHCHs 74 189-190 C I ~ H I J J ~ O ~  61.42 51.42 3 . 8 3  3 .86  6 .66  6.50 

1.IIa CHp(Br)CH(Br)CHP 13C-132 CISH1,Br,S&sP 29.21 29.31 2.18 2.16 3 , 7 8  3 , 7 2  
1.111 C&, 71 173-176 CMHI,?;&S 5 8 . 5 3  58.21 3.27 3.25 5.68 5 . 3 5  

IX P - C H J C ~ H ~  74 173-17.5 C,GHJJzOsS 59 99 5 K 4 4  3.87 3 96 5 . 3 8  5 . 6 7  
x p-?;OsCsH, 79 218 C?,Hi,N&i2Sd 49.48 49.60 2 . 4 2  % . 4 5  9.62  '3.76 

Yields calculated after one recrystallization. b llelting points were determined on a Fisher-Johns block and are uncorrected. 
Reaction carried out using 140 ml. of alcohol. d Calcd.: S, 5.50. Found: S, 5.68. 

Bis(4-chloro-3-nitrophenyl) Sulfone.-The above sulfone was 
nitrated in 97Tc yield by the method of Buehler and 1Tasters.l 
After recrystallization from glacial acetic acid or dioxane it 
melted a t  201-202' which agrees with the literature.2 
Bis(4-alkoxy-3-nitrophenyl) Sulfones.-The first two members 

o f  this series have been described by Annaheim3 and by Ullman 

(1) C. A .  Buehler and J. E. Masters, J .  Org. Ckem. ,  4 ,  262 (1939). 
(2) F. Ullman and J .  I'iorsrlt, Be?., 40, 643 (1907). 
( 3 )  J. Annaheim. -4nn. .  172, 49 (1874). 

Brewster and G r ~ e n i g . ~  A spontaneous reaction occurred a t  
120" when the bis(4-chloro-3-nitrophenyl) sulfone waa added in 
two portions to the potassium phenolate, and the reaction was 
maintained a t  this temperature for 30 min. The reaction mix- 
ture was taken up in cold NaOH solution, and the product sepa- 
rated by filtration. The crude products were washed with water 

(1) R. Q. Brewster and T. Groenig, "Organic Synthesis," Coli. 1'01. 11, John 
\Tiley and Sons, Inc. ,  New York,  K. T., 1943, p. 445. 



u t i l  il the filtrates were c-olorless, air-dried, and recryst,allizecl 
three times from glacial nretica wid with the use of decoloriziirg 
c,arboti. 

Bis[3-nitro-4-(4-nitrophenoxy)phenyl] Sulfone.--Sodium 
p-iiitrophenoxide  as prepared by dissolving 10 g. (0.25 mole) 
o f  S:tC)H in 10 ml. of a-ater and 75 nil. of alcohol. The solvent 
was removed using reduced pressure, t,vo portions of benzeric. 
were :Ldded and similarly distilled to free the salt of alcohol and 
w t e r .  The residual salt was suspended in 250 nil. of aceton(', 
47.2 g. (0.125 niole) of bis(4-chloro-3-nitroi~henyl) sulfone i\-:is 
:idtled, and the mixture was refluxed for S hr. The reuctiuil 
inistiire was filtered on sintered glass and washed with aU?t(JIie 
:itid then with water until the washings TTere free of Cl-. The 
:iir-dried product was taken up twi(,e in :35ibinl. portions i i f  hJililig 
gl:t&l acetic acid iii which it is only slightly soluble, coriled, 
:tnd filtered. The air-dried slightly  ellom om prvduct melted :ii 

216-215': j-ield, 6:; g. (86.5(,~). An attempted preparatiori 
in h i l i n g  40' :, sodium xylenesulfonate solution gave a srnallrt. 
yield ( i f  aprod 1c.t having :t lower melting point. 

Bis(3-amino-4-alkoxy- and -4-aryloxyphenyl j Sulfones. ~- Tlir 
nitrophenyl sulfones were reduced to the rorresponding aniitio- 
plrpu>-l sulfones using alcoholic: stannous rhloride and HC'l.? - 8  

To :I srispcwsion of 0.01 niole of the bis(:;-iiiirophen>-l) sult'iilie i t 1  

2.; 1111. (If niethttnol was adtleil in portioiie 0.06 iiiole of ,yt:inrii>iis 
chloride dihytlr:tte dissolved in SO nil. of n':trin i n  !thauol. Thc 
r(~tlric.tion ~ ) f  the two (li:wyl ethers was mrried out i n  ethaIiii1 
yiilutiiin. ReHusirig for :30 rnin. lwulteti i n  dissohitioii of i l w  
sillfoiic. After ndditiiiii ( i f  I). 11' niiile ( i f  I2 .\' HC'I, the reflnxiiip 
\vi is c.ciiitinueti an additiiind 2 hr ,  The :Llc~ciliol \VAS reitiiivetl hy 
csv:ip(ir:ii,ion on it st rmi b:Ltli aiid t i i  the c*oiic,entr:itc \\-:IS nil t ic~l 
I .2 niolrs of S a O H  in 120 nil. of solution whirh had Ix~en  chillexI 
I O  10'. The prciduc4 sep:ir:itetl i i p i ~ i i  st:indiiig i i i  a rtJfrigei:itiii, 
: r i i t l  was separated hy filtration oii siiiterecl glass i i t '  tiy reiitrii'u- 
p i t  i o i i ,  Tile precipitate was w ~ s h e d  repeatedly until frtle o f  
:ilk:di, filtrriiig o r  reiitrifupiiig e:u.h ~ v : i ~ l i  t o  srpnr:ite tlir 1iI.t '- 

c,ipi t,:itt'. 
Bis(3-amino-4-methoxyphenyl) Sulfone (XIJ.--'Phis ( ~ i i i i -  

I iour id  is soluble in wariii 3 S HCI and w:is purified by tmittirig 
tliis solut,ion with decdoriaing c a r h n .  It, was precipitated \I:,. 
:itidition of 3 .Y SaOH solution, fil 

rcic~edurc~. The bis(:~-axninv-?- ' 
:ilkosyphenyl ! sulfones Tvere rec,ryst:illizetl from 511c'i, alccil 
xiid the  l~is(~-amixic~-l-arylosypheiiyl~ sulfones from 95 
:il<~i)lii)l, using decolorizing r:iriiirn in each vnse. 

I lie ~iisi;3-aiiiiiio-~-n-l,utc,s?.-, -n-pentosJ--, -:illoxy-~ niid - 1 1 -  

il:itlrc.iix?-phrii~l J sulfones xere obtained as gummy solids whic,ll 
resisted c.rysl:iIlizatiiin :ind xhich c20u1d not be ohtained in 
I;, t i id ly  pure form. The t~ i s [3 -a r r i i i i o -~ -~~-a~ i i1 io~ i l i e i~~  
1)lieiiyl] sulfone was somewhat unexpectedly found to be an o i  , 
\vliic.h was readily oxidized in either acidic or alkaline medi:i, 
so that pure derivatives could not be prepared readily. 

.. ~ 

(.j) F. UllrniLn and G. Pasdernindjian, Ber 
( t i )  G. W. Raiziss, L. W. Cicirience, 11. . 
( 7 )  I T .  Ilradbiiry and F. J. Smith 
( 8 )  G. R'. Stacey, E. R.  Bresson, R .  E. Harmon, and  R. C. Tiianuin, J .  

. I m .  Chem. d o n . ,  61, 2782 (1938). 
Ciiem. Soc., i ! i 3  (1956). 

o r y .  Chem.,  23, 298 (1967). 

Y:i, I{i -= S H I  
1,. It2 = SH? 
(', I i d  = XH? 

It1 = so.: It? = C'H., tl.  1t1 = S H ? :  I:, ( , ' I [ ,  

3-Diethylaminomethylnitroindoles i II).---To ii sr,liii ion 111 

diethylamine (25C;, 2.4 nil.) (rooled in ice, fomialdehytie ($3' (.  

1.6 rill.) )vas added followd by glaci:il :wetic acid (2 nil.). To 
the resulting illistiire :i solution of the appropriate nit,roindolc. 
( 2  g.) in glacial aceti<t :Lc*itl (6 1111.) \V:LS zddeti, :ind the entire 
mixture ~v:is heated to 50' and maintained a t  that  tertiperature 
for 2 h r .  Tlie niisture was then cooled and rendered alkaline 
with dilute :iintiionia with ice cooling, when 3-diethylamino- 
methyliiitroiridole seii:iraied out as a resinous solid. This 
\\-as dissolved in dilute HCI, decolorized with Norit and reprecipi- 
tated with aiiinioiii;c to obtain n yellow crystalline mass. This 

~ .~ 

(1) E. S l i a w  and 1). \V. \Vodley, J .  Am. Chrm. d o c . ,  75, 1877 (19.5 
( 2 )  ,J. 13. IIci<ay, It. 11. I'nrkliurst, R .  11. SilrerBtein, and W. A.  

(3) Rlelting points itre corrected and were determined h y  the capillary 

(4J 11. N. I?>.Jiun and S. Siddaypa, J. c'hem. So?., 2169 (1931) .  
(5 ,  S. 31. I'tirnierter, .i. G. Cook. and W. B. L)ixon, J. 9 m .  Cliem. 

(6) 8. 1'. H i r e m a t h  and 6 .  Siddaypa, J .  Indian C h r m  Soc. ,  in press. 

btein, Can. . I .  Chem., 41, 2.58; (1963). 
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80,  -1621 (1!1383. 


