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mole) and mercaptoacetic acid gave an unstable oil (50 g) which, 
when treated with Ac20-C~HsN yielded, on filtration, a chroma- 
tographically homogeneous solid: 1.0 g; mp 268-269’; Xm,, 
6.05, 6.5, 7.66 p, tentatively identified as anhydro-4-hydroxy-3,5- 
bis(2-methoxy-~methyl-4-nitrophenyl)-1,2,3-thiadiazolium hy- 
droxide. Anal .  (C18Hl6N407S) C, H, N, S. The filtrate yielded, 
on treatment with base, anhydro-4-hydroxy-3-(2-methoxy-5- 
methyl-Pnitrophenyl)-1,2,3-thiadiazolium hydroxide (0.6 g ) ;  
mp 180-181’ (EtlO-CH2Cl2); Amax 6.03, 6.5, 7.65 p. Anal .  
(CnH9N30B) C, H, N, S. 

Anhydro-4-hydroxy-5-bromo-3-( 5-chloro-2,4-dimethoxy- 
phenyl)-l,2,3-thiadiazolium Hydroxide (24). A.-A stirred sus- 
pension of 22 (5.44 g, 0.02 mole) and N-bromosuccinimide 
(4.09 g, 0.023 mole) in CCla (200 mi) was heated under reflux for 
48 hr. The cooled reaction mixture yielded 24 (3.5 g), melting 
point unchanged by admixture with material prepared by B 
(below). 

B.-The anhydro compound 22 (0.12 mole) was brominated 
in glacial AcOH (250 ml) and anhydrous NaOAc (25 g). Re- 
crystallization of the crude product afforded 24 (21 g). 

Anhydro-4-hydroxy-5-chloro-3-( 5-chloro-2,4-dimethoxy- 
phenyl)-1,2,3-thiadiazolium Hydroxide (25).-The anhydro 

compound 22 (32.6 g, 0.12 mole) and anhydrous NaOAc (25 g) 
were suspended in glacial AcOH (250 ml). Clz was added a t  20’ 
until solution was complete. After being heated for 30 min 
a t  loo’, the reaction was quenched on ice. Addition of 2.5 N 
NaOH to  pH 4 precipitated 25 (18.9 g).  

Anhydro-4-hydroxy-5-allylthio-3- (p-anisyl)-l,2,3-thiadiazolium 
Hydroxide (4).-The Na salt of anhydro-4-hydroxy-5-mercapto- 
3-(p-anisyl)-l,2,3-thiadiazolium hydroxide8 [0.14 mole, mp 177- 
182’. Anal .  (CgH?N202SNa) C, HI was dissolved in DMF 
(20 ml) and allyl bromide (0.033 mole) was added. After 72 hr 
a t  25’ the mixture was quenched on ice, giving 4 (3.0 g). 

Anhydro-4-hydroxy-5-benzylthio-3-( p-tolyl)-l,2,3-thiadia- 
zolium Hydroxide (l).-Similarly, anhydro-4-hydroxy-%mer- 
capto-3- (p-tolyl)- 1,2,3-thiadiazolium hydroxide sodium salt 3 

(0.2 mole, mp 173-175’) in DYIF (25 ml) with benzyl bromide 
(0.22 mole) afforded 1 (5.2 g). 
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Representative 4’-[Pu’-(aralkylidene, -benzylidene-, and -naphthylidene)sulfanilyl]anilides (111-VI), W- 
(aralkylidene- and -benaylidene)-4,4’-sulfonyldianiline derivatives (VII, VIII), and 4’-{ N-[ (dimethylamino)- 
methylene]sulfanilyl)anilides (IX) were synthesized as potential repository antimalarial and antileprotic agents 
in a search for long-acting sulfones that would be less dependent on enzymatic deacylation for activity and afford 
higher blood sulfone levels than 4’,4”‘-sulfonylbisacetanilide (acedapsone, DADDS). The compounds were 
prepared by condensing the appropriate aldehyde with the requisite 4’-sulfanilylanilides or 4,4’-sulfonyldianiline 
precursor. Among them, 4’-[N-(benzylidene)sulfanilyl]acetanilide 13), 4’-[~-~p-acetamidobenzylidene)sul- 
fanilyl] acetanilide (5), and 4’-[?J-(3,5-dichlorosalicylidene)sulfanilyl] acetanilide (11) satisfied the above require- 
ments and showed strong repository activity against Plasmodium berghei and Xycobacterzum leprae in mice. 
Structure-activity relationships are discussed. 

4’,4”’-Sulfonylbisacetanilide (acedapsone, DADDS) 
(I)2!3 exhibits strong repository antimalarial activity 

I 
alone, or in combination with cycloguanil p a m ~ a t e , ~ - ~  

(1) Previous paper: E. F. Elslager, .4. A. Phillips, and D. F. Worth, 
J .  Med. Chem.. 12, 363 (1969). 

(2) E. F. Elslager and D. F. Worth, Nature, 206, 630 (1965). Acedapsone 
is HansolarB; DapolarB is the  acedapsone-cycloguanil pamoate combina- 
tion. 

(3) E. F. Elslager. Z. B. Gavrilis, A. A. Phillips, and D. F. Worth, J .  M e d .  
Chem., 12, 357 (1969). 

(4) E. F. Elslager and P. E. Thompson, Abstracts, 9 t h  National Medicinal 
Chemistry Symposium of the American Chemical Society, Minneapolls, 
Minn., June 1964, p 6A. 

( 5 )  P. E. Thompson, B. J. Olszewski, E. F. Elslager. and D. F. Worth, 
A m .  J .  Trop .  Med. Hug., 12, 481 (1963). 

(6) Camolar@. 
(7) P. E. Thompson. B. Olszewski, and J. A. Waitz, Am. J .  Trop.  .Wed. 

Hug., 14, 343 (1965). 
(8) (8) R. H.  Black, W. B. Hennessy, B. McMillan, B. B. Dew, and J. C. 

Biggs, Med. J .  Australia, 2, 801 (1966); (b) A. B. G. Laing. G. Pringle. and 
F. C. T. Lane, Am. J .  Trop. Med.  Hyg., 18, 838 (1966); (c) K. H. Rieck- 
mann, Trans.  Roy. Soc. Trap. Med. H u g . ,  61, 189 (1967); (d) W. Chin, G. R. 
Coatney, and H.  K. King, Am. J .  Trop. Med. Hyg., 16, 13 (196’7); (e) W. 
Chin, P. G. Contacos, G. R. Coatney, M. H. Jeter, and E .  Alpert, ibid. .  16, 
580 (1967); (f)  D. F. Clyde, Abstracts, 8th International Congresses on 
Tropical Medicine and Malaria, Teheran, I ran,  Sept 7-15, 1968. 

in experimental animals2*3j7 and in humans.8 Fur- 
ther, the drug has protracted action against the human 
leprosy bacillus Mycobacterium leprae in miceg and in 
man. lo 

Inasmuch as DADDS is apparently dependent upon 
deacetylation for activity and affords only extremely 
low sulfone blood levels, a repository sulfone that is 
less dependent on enzymatic deacylation for activity 
and enables higher blood sulfone levels than DADDS 
might fulfill a useful need. Therefore, efforts were 
directed toward the design and synthesis of novel sul- 
fone molecules that might undergo slow, nonenzymatic 
hydrolytic scission directly upon contact with body tis- 
sues and fluids. In  a recent communication,‘ we re- 
ported the synthesis of certain 4’,4”’- [p-phenylene 
bis- (methylidyneimino-p-phenylenesulfonyl) ] bisanilides 
that fulfilled the above requirements and displayed 
marked repository action. Among them, 4’,4”’- [p-  
phenylenebis(methylidyneimino-p-phenylenesulfony1) ]- 
bisformanilide (PSBF) (IIa) was very long acting and 
protected mice for >9 weeks against challenge with 
Plasmodium berghei. 4‘,4”’- [p-Phenylenebis(methy1i- 
(9) C. C. Shepard, Proc. Soc. E z p .  Bzol. Med., 124, 430 (1967). 
(10) C. C. Shepard, J. G. Tolentino, and D. H. McRae, Am. J .  Trop .  

Med.  H u g . ,  1’7, 192 (1968). 
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t airied in 807; yield hy heating 2 equiv of ?-hydroxy- 1 - 
iiaphthaldehyde with 1 equiv of 1,4’-sulfonyldiariilillc. 
in boiling i-AniOH for 30 see. 

Several formamidirie derivatives of DD8 and AI:\- 
IIDS have been reported previously, including 4’- ! S- 
[(dim e thy1 ami  n o)me t h y lene]sulfanilgl] acetanilide’: 
(IXa) and S’,X”’-(sulfonyldi-p-phenylene)bis(S ,S-  
dimethylformamidine) 16,17 (IXb). Since amidiiie do- 
rivatives of this type can undergo hydrolytic scissioi i 
yielding the corresponding amines, it was of int,erest t o  
reinvestigate such compounds as potential repository 
drugs. The react,ion of 4’-sulfanilylacetanilide3 with 

(13) 13.  K. Baker, M. v, Try. and A. F. Kadivli, .I. O w .  Chem.. 15, 402 
(1960). 
(12) P. P. 1‘. Mah. .J. E’ Ourato, t’;. Kohrrnann, and E. (‘. lileiderer. N w .  

7‘7ntr. Chim.. 68, 141 (18491. 
(18) S .  Steiper, i., S. I ’ i l t v i i ( h  ,A,K;$,8;l (196:4), :j,1:3;<,078 ( L H t b l ~ ,  i i t i < l  

:<, 153,033 (1964 1. 

(16) G ,  R. Pettit atirl 1.. I < ,  ( ; a ~ > t i ,  Can ,  . I .  Chem.,  48, 2640 (196.51. 
(17) S. Rteiger, 1;. S. Patrrrtr 3,133,7%5,5 (1964), 3,182,053 (1965), i1111l 

:i.l84.482 (lY6.5). 
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TABLE I 
4'-[N-(BENzl .LIDENE)SULF.ISILYL]dNILID~S 

Yield Reaction conditions 
purifd, Time, 

XU. rt s lip, O C  % Purificn solvent hr Solvent Foriouln .\I&dlySC8'a 

1 I1 I1 229-232 58 i-PrOH 6 i-PrOH C B H ~ ~ ~ \ ~ ~ O ~ S  C, H, X, S 
2 CH3 C1 226-228 25 i-PrOH 3 i-AmOH C Z ~ H I ~ C ~ N Z O ~ S  C, H, N, C1 
3 CHZ H 240-242 82 a 4 EtOH CziH18N20aS Cl H, N 
4 CHI CO,H 285 dec 26 MeCN 3 i-AmOH CZ2H1~N20jS~ 0.5H20 C, H, N, HzO 

6 (CHi)ioCH3 C1 14?-149 21 i-PrOH 4 EtOH C ~ I H I ~ C ~ N ~ O ~ S  C, H, N, Cl 
7 (CHz)loC& H 190-192 26 EtOH 4 EtOH C3iHd203S H , K ;  Cb 
a The product crystallized from the cooled reaction mixtiire and was collected and washed with Et'rO. 

1 CH3 NHCOCH, 233-237 60 Rle2CO-Etz0 2 i-AmOH CZIHz,N304S C, H, X 

C: calcd, 71.78; found, 71.29. 

Y 
Yield -Reaction conditions- 
purifd Purifion Time, 

S O .  1t s Y Rip, oc 70 solvent hr  Solvent Formula 

8 11 Br Br 235-237 91 EtOH 0 .5  EtOH CZOHUBTZNZO~S 
9 H c1 c1 214-218 84 b 4 EtOH C Z O H ~ ~ C I ~ N @ ~ S  

10 CH3 Br Br 274-276 90 b 3 i-AmOH C Z ~ H ~ B B ~ Z N ~ O ~ S  
CziHisClzNzO4S 11 CHI C1 c1 259-260 97 b 3 i-AmOH 

12 CHI H C1 251-254 84 b 2 i-AmOH CziHi7ClNz04S 
13 CHI H H 254-255' 91 b 3 i-AmOH CziHisNz04S 

H H 171-174 67 MeCN 1 i-AmOH C26HzsNz04S 14 (CHz)sCH, 
1 3 (CHz)mCH3 H H 187-188 77 EtOH 4 EtOH C3iH3sNzO$ 

4 All compounds analyzed for C, H, N. b The product crystallized from the cooled reaction mixture. U. P. Basu and K. R. Chan- 
dran, J .  Indian Chem. Soc., 27,62 (1950), reported mp 243-244'. 

TABLE I11 
[ N- [ ( 2 - l ~ Y U l t O s Y - l - ~ h P H T H Y L ) M E T H Y L C ~ C C ]  SULFANILYL] .\ZIIldDlCb" 

HO 

\I \I 

Yield Reaction conditions 
NO. R hlp,  O C  purifd, % Purificn solvent Time, hr  Solvent 

16 CH3 281-283 95 b 0 . 5  i-AmOH 
17 (CH2)sCHs 21 5-216 69 MeCN 1 i-AmOH 
18 (CHZ)IOCH~ 142-145 51 EtOH 3 EtOH 

a All roniporinds analyzed for C, €1, Tu'. The pi~oduct crystallized from the cooled reaction mixture. 

TABLE IV 
4'- [N-(~4HALICYLIDENE)SCLF.4h'ILYL] ANILIDES' 

Yield Reaction conditions 
purifd, Purificn Time, 

No. R Y x Mp, "C Yo solvent I l T  Solvent 

19 CH, CHi IT 245-2955 5 i-PrOH 3 i-AmOH 
20 CII, c i r = c I I  11 244-245* 51 MeOH 3 i-AmOH 
21 CH3 CH=CH N(CH3)2 273-278 27 MeCN 1 5 i-PrOH 
22 (CHZ),CH3 CH=CH N(CH3)z 219-220 26 MeCN 2 i-AmOH 
All compounds analy~ed for C, H, h'. b Lit. (footnote c, Table 11) mp 219-220'. 



Ma, NR,R, = NHCOCH, 
b,NRIRL = N=CHN(CH,12 
c,h?l,R, = N(CHO)(CH-),CH 
d,NR,R, = NH(CH2),CH, 
e.  YRIR- = NHCO(CHJIoCH, 

I'OCla arid DAIF in C6H6 afforded two products that 
were separated, purified, and characterized. The first 
compound isolated melted :it approximately llO", 
resolidified, then melted at 193". The ir spectrum 
showed peaks at 1700 (amide) :tnd 1640 em-' (amidine), 
the nmr spectrum (DAISO-d,) exhibited signals a t  2.1 
(CH3CO) and 3.0 ppm [(CN3)LK], and the compound 
analyzed (C, H, S, S) for CliH19Nd03S. These results 
:ire in accord with structure IXa :uid buggest that  the 
product (mp XO-262") obtairied previously from the 
condensation of 4'-iulfanilylacet:triilide, benzenesul- 
f'onyl chloride, :tiid DA\lE' T$ i i ~  riot 4'- IS- [ (dimethyl- 
:~niir~o)methpleric]sulfanil~-lvll\ acetanilide a9 reported.') 
The  second compound isolated melted at 142-144" and 
:innlyzed (C, H, K) correctly for ClsH22S402S. The ir 
spectrum showed a strong peak a t  1640 and iio absorp- 
tioii :tt 1700 e n - * .  The iimr curve (CDCI,) showed :L 
higrial a t  3.0 ppm but no signd Lit 2.1 ppm. Further, 
the melting point \viis not depressed on admixture with 
:t sample of S',S"'-(sulfonyldi-p-phenylerle)bis(S~S- 
tlimcthylformamidine) prepared from DDS (lit. mp 
140- 150", 131-133" I;) .  Therefore, structure IXh 
\I :is :issigned to the iecond product. 

Treatment of S-propyl-4,4'-sulfotiyldia1~ilirie~~ with 
I'OCI, aiid DRIE '  i n  C,,H, wfforded 4'-(S-[(dimeth- 
y1:tmirio j met hyl~rie]qulf:~ 11 i 1 y I - S - 1) ropy 1 for man ill de 
(I&) in 707;) yield. Hydrolyib of IXc with concen- 
trated HC1 in -\IcOH at, r001ii temperature gave S,S- 
tlimethyl- S' - [ p  -(S-propJ-lsulfariilyl)phenyl]formami- 
(line monohydrochloride (IXtl) (40cl,). 4'- (S- [(Di- 
mcthy1amiuo)met hylene]sulfanilyl) lauranilide (IXe) 
\v:i\ prepared (29o/h) from 4'-sulfanilyllauranilide 
iitiliziIig the generd procedure described for IXa and 

The  1'- [X-(aralkylidene-, -benzylidene-, and -naph- 
t hylidene)sulfanilyl]anilide~, 1'- { S- [ (dimethylamino)- 
tnethylene]sulfanilyl) anilides, arid related substances 
tleheribed in the present commuriicatiori were supplied 
t u  Dr. 1'. E. Thompson itrid coworkers of these labora- 

( 8 .  

tories for aluatio~i ti:, potential repository a i i t  I -  

malarial agents against Plasmodium beryhei in tlic, 
mouse. *Is in previous 7 drugs werc sii+ 
perided in 3 nil, lcg of btlrizyl beuzoate-castor oil 
(BBCO, 40.60) and given to groups of 13-25 iilbiiio 
mice i n  :i \ingle 400-mg/kg sc dose. Subgroups ol' 
treated mice ~ w r r  subsequently challenged with 1'. 
Deryhei trophozoites a t  weekly or biweekly intervals. 
Xssessinent of repoil ory action wa3 based 011 the period 
of protectiori against patetit infections afforded by :L 
-ingle dose of tlie drug. Aictivity is expressed as thc 
number of weeks 5OTp of the inice neere protected. 

.Imong t he 4 '- [ S- (benzylidene) sulfanilyl ]anilide:, 
(111) (1- 7, Table I), 4'- [S-(sulicy1idene)sulfanilyl 1- 
:idides IIV) (8 -15, 'I':thle II), 4'- [S- [(%-hydroxy-l- 
~i~~~li t2iyl)rr~r t l iylc1i~~]s~i l far i i lyl~ aiiilide.; (TI (16-18, 
Table HI) ,  :tiid 4'- [K-(~r;~1kylideric)sulfanilyl]a1iilide~ 
(1'1) (19-22. T:tble IV),  four compounds (3, 5, 10, 11) 
cs hibi t etl not en or t  hy repobitory action. 4 '- [S- ( p -  
.~c~~t~~miclobcnzyliderie)~,ulfariily1]ac~tanilide (5), 4'- j S- 
( :~ ,~dibronio , iu l icy l i~er i f~)  sulfanilyl ]acetaiiilide (1 O),  
:md 1'-[S-(3,~~-dichlorosalicylidetie)sulfanilyl]aceta111- 
lide (11) n t w  w r y  long acting arid protected 30% of t h c l  
rnicc. for iipproxiniately 9 welis against challenge with 
1'. heiqhe 2 .  1 ' - [ h-- (Benzylidene) sulfanil yl ]acetanilide 
(3) protec.trt1 mice Eoi. cj wcel,s. Tn-o of the S-(ai:& 
I\.litleiit~- a r i d  -~~c~iizyl idcne)- l , - t ' -~~~lf~~~yldial i i l ine dc- 
iivativcs (VI11 (23 29, T:ihlc V ) *  tiilmcly, a-( [ p - ( S -  
,ill~l~ulf:iiiil~l)plieriyl ]imino j -l.6-dichloro-o-cr~~sol (25) 
ri t i t~ ~,6-diehloro-a- { [(,-~S-I-'ropyIsuIfariiIyl)p~ienyI I- 
imino 1 -u-crezol (26), also hlion-ed moderate repository 
;tctiviiy ~ n d  protcxcted mire for periods of approximately 
,-) weel<s. The other DDS dprivntives (23, 24, 27-29. 
T:iblc I-), I ,  1 '- [~ulfo~iylbi~(p-~~lier~~le~~erl i t r i lometEiyl-  
me) jdi-2-n:tphtlwl (VIII), kind the 4'-{ S- [(dimetliyl- 
:itii~ric~)nietli~let~e]zulfa~iil~.l ):milide and miline derivx- 
t i w h  (IXa-e) lacked apprc4:tble repository action. 

111 view of tlic ovc~r-rill potcantial of 3, 5, and 11 a i  
repository :tntiniaIari:il arid antileprotic agents, t hew 
drugs nere supplied to Dr. Charles C. Shepard, Com- 
municable Disease Center. Atlanta, Ga., for evaluatioti 
against JIycobacieri utn leprae ill mice. Each compound 

completely suppreb4ve when administered suh- 
ciitaneoudy i i i  ingle 200 400-mg/kg doses in BBCO ai 
?-month int c w d -  

.i summary of tlie comparative antimalarial, :~ i i t i -  

leprotic, mid metabolic data oil DDS, AIADDS, DA- 
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Compound 

UUS 

LLIADDS 

DADDY 

PSl3.4 

3 

TABLE VI 
C O M P A R A T I V E  ANTIMALARIAL, .kNTlLEPROTIC, A N D  11ET.iBOLIC D.iT.1 O N  LIDS, l\IBL)DS, 

L)ADL)S, PSBA, A N D  S E L E C T E D  4’-[N-(BENZYLIDENE)SLLF.iXILYL] . \ N I L I D E S s ~ l l  
------Rat~c 

Peak 
Weeks mice Urinary excretion Peak methemo- 

protected 5; excreted Estd blood globin 
1’. .Il. in 30 half-life, level. levels, 

Dei.oiieza lepraeb  *; ;days days pg/ml d l 0 0  ml 

C l  2 57 0 13.8 3 . 9  

Structure 

3 . 5  50 32 1 . 3  1 . 2  

12 >8 7 >200 0 .2  0 

5-7 >x 40 5 5 0 . 4  0 2 

6 >8 44 27 

11 9 >8 31 35 0 . 7  1 . 0  
/ \  

HO CI 

a Estimated number of weeks 507, of mice were protected following a single subcutaneous 400-mg/kg dose of drug sllspended in benzyl * First drug injection was 400 mg/kg given 58 days after infection with Jfycobacterium leprae; subsequent 
c Drugs given as a single subcutaneous dose of 400 mg lkg in a volume of 

benzoate-castor oil (40: 60). 
injections were 200 mg/kg a t  intervals of 0.5, 1, or 2 months. 
5 ml/kg of 1.5% pectin and 0.1% Tween 60 in distilled water. 

DDS, PSBA, and selected 4’- [N-(benzy1idene)sul- 
fanilyllanilides (3, 5 ,  11) in mice and rats is presented 
in Table VI.9v1l The duration of protection against 
challenge with P.  berghei afforded by a single sub- 
cutaneous 400-mg/kg dose of 3, 5,  and 11 ranged from 
6 t o  9 weeks and was intermediate between the short- 
acting DDS and the very long acting DADDS. By 
contrast, each sulfone protected mice against M .  
leprae infections for >8 weeks following a single 200- 
400-mg/kg dose, thus reflecting earlier observations 
that M .  leprae is more sensitive to DDS than is P. 
bergheig With the exception of 4‘- [N-(p-acetamido- 
benzylidene)sulfanilyl]acetanilide (5 ) ,  the pattern of 
urinary excretion in rats also was intermediate between 
DDS and DADDS. 4’- [?;-(3,5-Dichlorosalicylidene)- 
sulfanilyl]acetanilide (11) produced much lower peak 
blood sulfone levels and methemoglobin levels than did 
DDS. These results suggest that 3, 5 ,  and 11 might 
provide a relatively more intense, albeit less prolonged, 
chemotherapeutic effect than an equivalent dose of 
DADDS, and be much safer drugs than DDS. 

Although K- { p-  [2-(diet8hylamino)ethoxy]benzyli- 
dene}-4,4’-sulfonyldianiline (X) lacked appreciable 

X 

repository antimalarial activity and failed to protect 
mice from challenge with P. berghei for even 1 week, 
the compound exhibited strong therapeutic effects 
against P.  berghei when administered to  mice con- 
tinuously in the diet for 6 days.’ The SDsO (daily dose 

required for 90% suppression of the parasitemia) for 
X, DDS, DFDDS, and quinine mas 0.4, 0.5, <0.3, and 
74.5 mg/kg, respectively. Therefore, N- {p- [2-(di- 
ethy1amino)ethoxy ]benzylidene) - 4,4’-sulfonyldianiline 
had an order of activity similar to DDS and DFDDS 
against the sensitive parent line and mas approximately 
190 times as potent as quinine. However, in view of 
the inherent cross-resistance liability between X and 
DDS, the compound was not studied further. 

Experimental Sectionla, l 9  

4’-[N-(Benzylidene)sulfanilyl]anilides (III), 4’- [N-(salicyli- 
dene)sulfanilyl]anilides ( I V ) ,  4’-(N-[(2-hydroxy-l-naphthyl)- 
methylene] sulfanilyl }anilides (V) ,  4’- [N-( aralky1idene)sulfanil- 
yl] anilides (VI), and N-( aralkylidene- and -benzylidene)-4,4’- 
sulfonyldianiline Derivatives (VII) (1-29, Tables I-V). General 
Method.-A mixture of the appropriately substituted sulfone 
(chosen from among 4,4’-sulfonpldianiline, 4‘-sulfanilylform- 
anilide,3 4’-s~lfanilylacetaniIide,~ 4’-s~Ifaldylheptananilide,~ 4‘- 
s~lfanilyllauranilide,~ N-allyl-4,4‘-sulfonyldianiline,~~ and X- 
propyl-4,4’-sulfonyldianiline1~) and 2 equiv of the deiired alde- 
hyde was heated under reflux for 0 . 5 4  hr in the solvent indi- 
cated. When crystallization occurred on cooling, the product 
was collected by filtration and washed with fresh solvent or 
recrystallized. When cr>-stallization did not occur, the solution 
was concentrated on a rotary evaporator, and the residue was 
crystallized from the solvent specified in the tables. 

1, l ’ -  [Sulfonylbis( p-phenylenenitrilomethylene)] di-2-naphthol 
(VIII).-A hot solution of 17.2 g (0.10 mole) of 2-hydroxy-l- 
naphthaldehyde in 150 ml of i-Am013 was added to a solution of 

(18) Melting points (corrected) were taken on a Thomas-Hoover cap~l-  
lary melting point apparatus. 

(19) Where anslyses are indicated only by  symbols of the elements or 
funotiona. analytical results obtained for those elements or functions were 
within ~ k 0 . 4 7 ~  of the theoretical values. \$-ater determinations were by the 
Karl Fischer method. 
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