
(0.12 mole) of NaBH4 in 1 1. of diglyme WRY added poriioiiwise 
over I hi, with good st,irring. The ~ear t i i i i i  mixtiire was 1,heii 
heated at. 83" foi ,  1 hi,  csooled t o  25" and the c~iinplex decomposed 
with 600 ml of I T 2 0  and 100 ml of cwiicd €TU. The solvent was 
removed at 60-70" iiiider rediired pressure. The viscous residue 
was triturated with HzO and t,he crude product which solidified 
was filtered and washed wit'h HeO. Aft,er two recrystns from 
ICtOH the product weighed 36.5 g, mp  253-259'. 

Method M. 7-Chloro-3-(3-chloro-2-methylphenyl)-l,- 
2,3,4-tetrahydro-2-methyl-4- oxo - 6 - quinazolinesu1fonamide.-7- 
Ch10~~~-3-(3-chloro-2-methylphenyl)-3,4-dihydro-2-methyl-4-oxo- 
(j-qriiiiazolinesulfonamide (2.2 g, 0.006 mole) was suspended in 60 
nil of EtOH and 20 ml of H20. XaBH4 (2 g, 0.035 mole) was 
added under NI and the mixture was stirred for 10 min. I t  was 
then refluxed for 1.5 hr, poured into 500 ml of H,O, and acidified 
with HC1. The crude product wm filtered off and recryst'd from 
60 ml of absolute EtOH t,o yield 2.1 g of product,, mp 264-267". 

Miscellaneous Procedures. Method N. 2-Allyl-7-chloro- 
1,2,3,4-tetrahydro-4-0~0-3- o - tolyl - 6 - quinazolinesu1fonamide.- 
2-(:3-Bromopropgl)-i-chloro-1,2,3,4-tetrahydro- 4- oxo - 3 - 0- tolyl- 
6-qiiinazolinesulfonamide (2.4 g, 0.005 mole) in 12 ml of DlISO 
was treated with 0.63 g (0.0051 mole) of l,bdiaaabicyclo[4.3.0]- 
noneiie6 under 5% and the solution stirred at  ambient temp for 2 
hr. The solution was poured into 100 ml of HIO, acidified, fil- 
tered, washed (HeO), and recrystd from 5 ml of ethylene glycol, 
yielding 1.2 g of product, mp 281-283'. 

Method P. 4-Chloro-2-dimethylamino-5-sulfamylbenzoic 
Acid.-2,4-Dichloro-5-sulfamylbenzoic acid (54 g, 0.20 mole) was 
dissolved in 250 ml of coned KH40H.  DMF (250 ml) was added 
and the solution heated in a pressure vessel at 140-145" (15.46 
kg! cm2) for 6 hr. Most of the solvent was removed on a rotating 
evaporat,or under reduced p Lire and 400 ml of He0 was added 
to the residue. The product was filtered off', washed with HzO, 
and dried. It weighed 43 g, mp 227-229". Recrystallization 
from 2-methosyethanol (6 ml/g) yielded 33 g of prodiict, nip 
2:30-2:3 1 O .  

Method R. 4-Chloro-2-dimethylamino-5-sulfamyl-S-o-tolyl- 
benzamide.-4-Chlt,I.o-'3-dirnetli~l~mi11~1-5-~1i~fai11~1~1~11~11ic :tcaid 
(20.6 g, 0.074 mole) i i i  :{I)() in1 of TJIV was ii~eated with 7.7 g 

) rnl, 0.1)76 mole) nf .V-rnci h ) - l ~ i ~ o ~ ~ ~ ~ l ~ o l i t ~ ~ ~  a i d  stinwl for 30 
niin. The thick s1iiri.y was treated with 8 .3  g (6.1 nil, 0.076 
mole) of ClCOZCzH, aiid stirred for 10 min. o-Toluidine (!1.4 
g, 0.09 mole) was added and t,he mixture stirred at room temp for 
70 hr. The solvent was then removed on the Rotovap, 200 ml of 
H20 was added, and the solid was filtered off. This was slurried 
with dil KHCO,, filtered, washed with H20, slurried with dil 
HC1, filtered, and again washed with HrO. After drying in 
Vacuo over P,05 it  weighed 5.7 g, mp 172-178". I t  could be 
recrystd from PrOH (1.3 ml,!g) to yield a product', mp 182-184". 

Method S. 2-Amino-4-chloro-5-sulfamyl-X-(3-methyl-2- 
pyridyl)benzamide.-i-Chloro-5-sulfam)-laiithranilic acid cgano- 
methyl ester (60 g. 0.207 mole) \yas added to  200 ml of freshly 
distilled 2-amiiio-3-methylpyridine and the mixture heated at 
110", under i Y 2  and with stirring, for 4 hr. The reaction mixtiire 
was then cooled and poured into 1 1. of H20 with vigorous stir- 
ring. The aqueous layer %-as discarded and the oil again treated 
with 1 1. of HzO. The aq layer was discarded and the oily residrie 
was dissolved in 400 ml of 2.5 LY HC1. After standing overnight 
the hydrochloride was filtered and washed (H2O). I t  was then 
suspended in H2O and treated with a r;aturat,ed solution of ?;a- 
HCO,, with stirring, until a pH of 7 to 8 was reached. The prod- 
u c t  was filtered and recrystd from Y.jCc EtOH, yield 11.2 g, mp 
188-191". 
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Aminoalkenylbenzenesulfonamides with Hypotensive and 
Histamine-Releasing Properties 
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Organic Chemzstry Department, and 
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Pharmacology Department, Sczentijc Laboratories, The Wm. S .  JIerrell Company, 

Division of Rzcharclson-ilIerrell Inc., Czncznnatz, Ohio 46216 

Recewed AYovember 21, 1969 

A series of p -  and m-sulfamoyl-sitbstituted dialkylaminoalkylbenxhydrylidene derivatives were prepared and 
their pharmacological properties evaluated. The most active compound, trans-S,.V-dimethyl-p-(3-dimethyl- 
amino-I-phenyl-I-propeny1)benaenesulfonamide (15), was found to cause prolonged blood pressure lowering in 
dogs with concomitant release of endogenous histamine on 1v and oral adminihtration. 

,4 series of sulfamoyl-substituted benzhydrylidene 
derivatives of general structure D was prepared (Chart 
I and Table I). The corresponding unsubstituted 
benzhydrylidene derivatives ( e . g . ,  19, Table I) had 
been reported to have anticholinergic and antihista- 
minic properties. The compounds also represent 
"open" analogs of sulfamoyl-substituted tricyclic 
derivatives such as the phenothiazine derivative thio- 
p r~pe raz ine ,~  the thioxanthene derivative t h i ~ t h i x e n e , ~  

(1) To whom inquiries should be directed. 
(2) A.  C. White, A. F. Green, and A .  Hudson, Brit. J .  Pharmacol., 6,  

(3) R.  M .  Jacob and G .  L .  RBgnier, (RhGne-Poulenc), French Patent 

(4) (a) 13. AI. Bloom and J. F. Muren, (Chas. Pfizer and Co. ,  Inc.) ,  
(1)) .J. F. 

560 (1951). 

1,179,968 (1959): Chem. Abstr..  65, 22025 (1959): 65, 19964 (1961). 

U. s. Patent 3,310,RFIR (1967); 
Xiiren and 13. X l .  I3luoin, J .  .Wrd .  C l i ~ m . ,  13, 17 ( I H T O ) .  

Chem. Abstr., 63, 11512 (1965); 

and others5 Julou, et al., reported that the 2-di- 
methylsulfamoyl-substituted promethazine, dimetiota- 
zine, possesses pronounced antiserotonin activity in 
addition to the antihistaminic properties of the parent 
compound and clinical evaluation confirmed its eff ec- 
tiveness in treatment of migraine and vascular chronic 
headache.6 Evaluation of several of the compounds 

(5) For instance (a) dibenzaeepine derivatives: H .  Dietrich and W. 
Kueng (J. R .  Geigy A.G.) Swiss Patents 403,770, 408,019 (1966); Chem. 
Abstr . ,  66, 13669 (1966) : 66, 18683 (1967); (b) dibenzocycloheptene deriva- 
tives: E. L.  Engelhardt and M.  E. Christy (Merck and Co., Inc.) U. 6 .  
Patent 3,306,934 (1967) ; Chem. Abstr . ,  62, 10394 (1965); (c) dibenzoxepine 
derivatives: B .  M.  Bloom and J.  R .  Tretter (Chas. Pfizer and Co., Inc.) 
Belgian Patent 641498 (1964); Chem. Abstr . ,  64, 719 (1966); (d) dibenzo- 
thiepine derivatives: SPOFA, Netherlands Application 66,08818 (1966) : 
Chem. Abstr., 67, 43821 (1967). 

( 6 )  (a) L. Julou, R .  Ducrot, M. C. Bardone, J. Y. Detaille, C. Feo, 
.I. C. Guyonnet, G .  Loiieau, and J. Pasqrlet Arch I n t .  Pharmacodgn. T h ~ r . ,  
169, 7 0  (19M3): (1)) . I .  Oeraii(I and 1.. M i l l e t ,  T h e r n p i e ,  21, 1019 ( i ! t t i l i ) ,  
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Figure 1 .-The eFfect of 1 mg lkg iv of trans-.~r,,l'-dimet~hyl-p-(3-dimethylamino-l-phenyl-l-piope~yl)be~ize~~esulfonamide hydrochlo- 
ride (15) (mean of 2 experiments) and 0.1 mglkg of campound 48-80 on mean arterial blood pressure and the amount of histamine 
released in venous blood in normot,ensive anesthetized dogs. 

here reported soon revealed that they did not antagonize 
acetylcholine, histamine, or sertonin as determined in 
vitro on smooth muscle preparations. To confirm the 
latter result in an in vivo preparation, 1 was administered 
iv to anesthetized dogs to  observe effects on blood 
pressure after administration of serotonin. These 
experiments confirmed the lack of antiserotonin 
activity, but revealed prolonged hypotensive activity a t  
10 mg/kg iv. Additional structural modification and 
an investigation of stereochemistry were then under- 
taken to uncover a more potent agent of this type. As 
can be seen from the screening data listed in the last 
column of Table I, variation of the amine function 
(1-5), the sulfamoyl group (6-9) and its position (13 
and 14), and the introduction of additional aromatic 
substituents (10-12) did not enhance, and in most cases 
decreased activity. Compound 15, on the other hand, 
in which the side chain is shortened by one C, was 3-10 
times more potent. The parent, nonsulfamoyl com- 
pounds 19 and 20 have less activity and 17 and 18 were 
inactive under the conditions of the test system. 

frans-N,N-Dimethyl-p- (3-dime thylnmino-1-phenyl- 1- 
propenyl) benzenesulfonamide hydrochloride (15), 
showed strong and prolonged hypotensive activity a t  
1 mg/kg iv in anesthetized and unanesthetized dogs and 
was orally active in renal and neural hypertensive dogs 
(Table 11). During evaluation of the mechanism of 
action, trans-15 was found not to act via ganglionic 
blockage, a-adrenergic blockade, stimulation of the 
Bezold-Jarish reflex, or by ACh-like activity (see 
Experimental Section). Spectrophotofluorometric de- 
termination' of blood levels of histamine revealed that  
tians-15 causes hitamine release.* Figure 1 shows the 

(7)  P. A .  Shore, .i. Burkhalter, and Y. H Cohn, Jr., J Pharmacal. E z p .  
Ther., 127, 182 (1959). 
(8) For a general review see W D. bl. Paton, Pharmucol. Rea., 9, 269 

(19573. 

man % decrease arterial 25 I \, , / 
blood pressure 

50 

I" 

15 io  45 60 90 
TIME IN MINUTES 

Figure 2.-The effect of 30 mg/kg po of trans-S,S-dimethyl-p- 
(3-dimethylamino-l-phenyl-l-propenyl)benze1iesulfonamide hy- 
drochloride (15) on mean arterial blood pressure and the amount 
of histamine released in venous blood in an unanesthetized neuro- 
genic hypertensive dog. 

correlation of histamine concentration in venous blood 
and concurrent decrease in blood pressure in anesthe- 
tized dogs after 1 mg/kg iv of trans-15 and 0.1 mg/kg 
iv of the known histamine releaser 48-80.9 Figure 2 
shows these effects after oral admistration in an un- 
anesthetized hypertensive dog. I t  can be seen that the 
degree of blood pressure lowering is directly related to 
the concentration of histamine in the venous blood. 
Also, in these unanesthetized dogs intense scratching 
and reddening of the skin occurred.s Tachyphylaxis, 
i.e., decreasing responses after several injections at short 
intervals due to depletion of histamine stores, could 
not be obtained consistently; however, cross-tachyphyl- 

(9) Compound 48-80 is a reaction product of p-methoxy-N-methyl- 
phenethylamine with formaldehyde: R .  Baltzly, J .  5 .  Buck, E.  J. deBeer, 
and F. J.  Webb, J .  Amer.  Chem. Soc., 71, 1301 (1949). See ref 8 for pharma- 
cological properties. 



, t i i -  wi th  compound 1h hO could br. clciiioiistr,ltetl 
clo:ii I \  1 arid 3 mg hg i\ of iinrrs-15 did riot afi'ect 
hlood prcwurcl (dog) after 1 cori*ecutive doses of com- 
pound 4~-80 (0.1 ing kg iv a t  30-min intervals) Thc, 
:\ntihi\t:nninic agent diphenhydramine (3  mg Lg iv)  
c h t l  not 1,locl; the depressor rwpon5e of ti.a/c 5-15 The  
inhbit nn. shown to have a low ieiisitivity to compound- 
that c a i i z ~  hiitamiiie releaw .) In thi- Yprcie- on11 
t i x i  I SI e t i t  de pre-bor re \p on t w i  e otitaiiird aftill 
/ /a1 / \ -15  or compound 48-hO. 0 1 1  the other hniid. 5 n1.g 
0 1  11  IN-15 produced approximatel\. SO?; 1iroiichid 
con3triction in the isolated guinea pig lung preparation. lo 

' I 'hih rriponse was almost completely blocked b j  t h t b  
,intihistaminic agent chlorpheniramue. It wii- WII- 

cluded from these experiments, that  the h j  potensn i' 
:ictivit> ot tians-15 is due to histamine release. Sim- 
ilarl\, t h e  hypotensive effect of cis-1 (10 mg/kg iv) aiid 
19 ( 5  .5 nig/kg iv) wa5 bhown to I)(> due to histaniint: 
I t ~ I ~ X \ f ~  

Chemistry.--The compound* listed in  Table I erc 
[)repared by the procedure3 outlined in Chart I. The 
twlizh> ctr> lideneh D nere obtniried b? dehydration of 
bellah> druls C Ly staiidard methodi. The berizhj - 
drol- C (Table 111) were obtained by either (a) reaction 
of sIilf:tmovlbenxophenoiie., .I I\ ith dialkylaminopropj 1 
in ign(wiirn chlorideq or (b) reactioii ot P h l l g H i  I\ I t11 

t h e  I\lannich hayes 13. 
:I\  well a, wlfanioj Lacetophenones required for prepara- 
tion of B (Table IT') were conveniently obtained by :L 
procedure firht described by JIeerwein and coworker*I1 
that  involves diazotization of the corresponding amin(>* 
and reaction of the diazonium *&Its with SOL in  thc, 
presence of 14 Cu salt. An example of each of t h e w  
steps is given in tlir Experimental Section and phyiic':il 
propertieb of the cwnipoundb obtained are listed 111 

T h e  sulfamoglbeIizopherioIi~ 
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31 

;5 3 
34 
35 
36 
37 
38 
39 
40 
41 

'") 
3- 

TABLW IV 
BI,NZOYL- AND AMINOPROPIONYLBI~~ZENGSULFOPI'.IMIDES 

Tables I, 111, and IV. The cis, t m ~ s  isomersI2 of 1, 4, 
arid 15 were separated by fractional crystallization as 
described in the Experimental Section. The uv spectra 
of the isomers showed a striking difference and allowed 
assignment of f ~ a i z s  structure to the isomer with absorp- 
tion a t  the longer wavelength. To confirm this assign- 
ment, the nmr spectra of the isomers of 1 were compared 
with those of the unsubstituted 17 and the symmetrically 
disubstituted 12 (see Table V). The environment of the 

T.\HLI, L. 
. i s b i ~ ~ ~ i ~ r i  L' cir' cis,  h n s  I~O~II:I{IC' Swtuc.,runr': To 

Isosri+;i<s OF 1 A X D  15 

Compd" (vinyl HIb XmaaC e 

1, cis 3 .82 i J  = 7 .0 )  238 22,100 

17 3.92 ( J  = 7 .0 )  249 15,000 
12 3.63 ( J  = 7 .0 )  260 25,500 

3.66 ( J  = 7 . 0 )  24 1 22,300 1 -  . '  '1, CIS 
/runs 3.,52 ( J  = 7 . 0 )  263 18,000 

19 3.70 ( J  = 7 . 0 )  2.32 14,900 
0 See Table I. 

imns 3.73 ( J  = 7 .0 )  2663 18,700 

b Nmr spectra in CDCls after addition of 
XaOD on a Varian 60 instrument. c In AleOH. 

vinyl proton of t'he t m 2 s  isomer corresponds to that of 
the disubstituted compound, arid that of the cis isomer 
corresponds to  that of t'he unsubstituted compound. 
Similarly, the cis isomer of 15 corresponds to the un- 
substituted :malog 19. S m r  data thus confirms the 
assignnient bused on uv spectra. One isomer each of 
2, 5, 6, 8, and 9 was obtained during the process of 
purificntiori iind their isomeric strucure and purity could 
be assigned 011 the basis of uv wavelength and intensity. 
That t'he isomers :ire indeed cis, trans isomers and not 
clue to :t reurrarigcnierit (however unlikely) is shown by 
the rimr spectra of the isomers of 15 and the isomeriza- 
t,ion studies 011 1 (see Experimental Section). 

Experimental Section13 
.V,AY-Dimethyl-p-benzoylbenzenesulfonamide (31 ).-A s o h  of 

39.4 g of p-aminobenzophenone in 400 ml of AcOH containing 44 

A I I J ,  "c  
119-120 
96-98 

174-175 
136-137 
90-91 

214-216 
166-167 
130-131 
233-234 
183-1 84 
217-218 

.inal> bes 

C, H, N 

C, HI S 
C, HI S 
c, H, S 
C, H, S 
c, H 
C, H, S 
c, H, s 
C, H, C1 
C, H, N 

cJ H, 

ml of concd HC1 and h0 g of ire wa5 diaLotiLed at 5-10' by drop- 
wise addition of a soln of 13.8 g of XaNO2 in 20 ml of H2O over 
30 min. The cold s o h  was added slowly to  a cold soln of approx 
100 g of SO2 gas in 400 ml of AcOH containing 4 g of CuCh in 
20 ml of HzO. After a period of 1 t o  3 hr, evolution of Ks ceased 
and, on addition of 400 ml of H20, a ppt resulted that was col- 
lected on a filter and washed with H2O. The resulting p-benzoyl- 
benzenesulfonyl chloride was di5solved in 150 ml of MezCO, 
150 ml of a 2 5 7  aq (CH3)zNH u-as added, and the mixture was 
acidified with 2 S HC1. The resulting ppt was collected on a 
filter, washed with HzO, and recryst fiom g-PrOH to give 41.25 
g (71V0) of 31 (Table IV) .  Compounds 32-36 (Table I V )  were 
obtained in comparable yield by this same procedure, first de- 
scribed by Meerwein and coworkers.11 

N,N-Dimethyl-p-(m-trifluoromethylbenzoyl)benzenesulfon- 
amide (38).-A solution of 26.28 g of K,N-dimethyl-p-cyanoben- 
zene~ulfonamide'~ in 200 ml of dry T H F  was added to m-CF3- 
C6H4MgBr (prepared from 6.7 g of hlg turnings and 61.8 g of 
m-CF3C6H4Br in 200 ml of dry T H F )  and the mixture was re- 
fluxed for 24 hr. The mixture was allowed to  cool and 250 ml of 
2 S HC1 was added dropwise. Solvent and excess reactants were 
removed by steam distillation that was prolonged sufficiently 
(30 min at  100") t o  assure complete hydrolysis of the ketimine 
salt, that  is formed initially in this reaction, t o  the corresponding 
ketone. The product was extracted into CHC13 and the extract 
was washed with H2O and ?rTaHC03 soln and dried (Na2S04). 
The oil obtained after evapn of solvent cryst from MeCY (61%) 
was recryst from i-PrOH, to  give 38 (Table IV). Compound 
37 was obtained in comparable yield by the same procedure. 
4,4'-Bis(dimethylsulfamoy1)benzophenone (39) was obtained in 
poor yield. Bis(p-dimethylsulfamoylpheny1)methane was ob- 
tained by reaction of crude bis(p-chlorosulf onylphenyl)methane15 
in MezCO with aq 31e2NH and recryst of the resulting ppt from 
Me2C0, mp 182-183". Anal. ( C I ~ H ~ Z N Z O ~ S ~ ) ,  C, H I  S. 

S,S-Dimethyl-p-( P-dimethylaminopropionyl )benzenesulfon- 
amide 'HCI (40).~~-p-.4cetyl-A;,N-dimethylbenzenesulfonamide~~ 
was obtained in 707, yield from p-aniinoacetophenone by the 
procedure described above for S,S-dimethyl-p-benzoylbenzene- 
sulfonamide (31). A s o h  of 71.0 g (0.31 mole) of p-acetyl-N,,V- 
dimethylbenzenesulfonamide, 12.1 g of (CHIO)~, and 36.9 g (0.45 
mole) of hleZNH.HC1 in 200 ml of EtOH containing 1 ml of 
concd HCI was refluxed 6 hr. An additional 4.6 g (total 0.56 
mole) of (CH20)a was added and refluxing was continued over- 
night. The hot reaction mixture was poured on 500 ml of CCl,, 
the resulting ppt was collected and washed twice by slurrying in 
500 ml of EtOAc to  give 82.0 g (82%) of the title compd 40, mp 
179-181" (See Table I V ) .  Compound 41 (Table I V )  was pre- 
pared similarly. 

iV,A;-Dimethyl-p-(4-dimethylamino-l-hydroxy-l-phenyl- 
buty1)benzenesulfonamide Acid Maleate (21).--A s o h  of 30 0 g 

(12) K e  designated as t r ~ r i s  the iwiner in which the  larger groups are on 
opposing sides, thus the  cis isomer is Z, the  trans isomer E by Cahn-Ingold- 
Prelog rules; (a) R. S. Cahn, C. Ingold, and  V. Prelog, Angew. Chem. Int. 
E d .  Engl. ,  5 ,  385 (1966); (b) J .  E. Blackwood, C. L. Gladys, K.  L. Loening, 
. A .  E. Prtrarca,  and .J. E. Rush. J .  Amer .  Chem. Soc., BO, 509 (1968). 

(13) \Vilere analyse, a r c  indicated OIII?; I)? SJ ml,ols of tile elements o r  
iiinctions, analytical results obtained for these elements or functions were 
within =t0.47c. Melting points were determined on a Hoover capillary 
Ineltine: point apparatus and  are corrected. 

(14) C. 15. Andrews, 11. King, and J. IValker, I'ror. R o y .  S o c .  I ,ondon,  
B138, 20 (1946). 

(15) (a) A. Lapworth, J .  Chem. Soc. ,  73, 402 (1898); (b) C. S. Marvel 
and  P. D. Caesar, J. Amer. Chem. Soc.,  1 3 ,  1097 (1951). 

(16) We are indebted t o  Mr .  Paul I,. Tiernan for perfecting this procediiri. 
that  Iiad previorisl?; given poor >irltls, 

(17) IT. A. Gregory (E. I. du P a n t  de Nemourb and Co.) C .  S. Patont 
2,680,135 (1954); 2,726,264 (1955); and 2,726,265 (1955); Cliem. Abstr., 
49, 7596c (195.5); 52, 2914b, 5467f (1958). 



of n',.V-dirnethyl-p-beiiaoylbeiizeiiesulfoiiamide, (31 j ,  i i i  ?SO i n1  
i i f  dry THF was added to Mel?;(CH2)JlgCI (,prep,atwl frorii 7.0  g 
of Mg powder and 37.9 g of RIe2S(CH2)aC1 in  300 ml of thy TIIF i 
:inti t.he mixture WRS stirred at room i emp overiiight uiider S,.  
The reaction mixture was deconip by atlditioii of 200 nil of 3 .\. 
NEIaCI, the THF phase was separated :mi evapd I u dq-riess, mit i  

r,he product was extrackd iIit,o l i t j& uid n-ashed. The proc1ric.l 
\vas pnrified by estract,ioii into 2 .Y RCI, Tvashiiig with Et 2 0 ,  

reconversion int,o the free base by additiotr of S:i&Oa iolri ,  iiiiil 

cxt,ractiori into Et>nO. The crude product obtaiiied 
solvent was recryst from EtOH to  give 27.9 g (71' 
!)!lo. Addition of 1 equiv of maleic acid and recryat 
gave the acid maleate salt of 21 (Table 111). Conrpoiiiids 22-27 
(Table I1 I )  as well as ot,her ariiiiioalktiiiulbeti~eiie~ii1foii:iiiii~Ii~. 
1,tr:it were not. purified brit cuiivwteil dit Iy itit o :iiiiiiiu:ilkeii,vl- 
tieiizetie~.nlfotiaitii~le~ (Table 1) wew :il-o prqxirecl tiy ihi, pi'o- 
retlrire. 

.V, S-Dimethyl-p- (3-dimethylamino-1-hydroxy-I-phenyl- 
propy1)benzenesulfonamide Acid Maleate (28).- -Y,lY-l>iiiietli- 
yl-p-(p-rliinethylainitio~~ro~~i oriyl ~I~~~ii ;Sr t ies~i l fonnmit le  '11 (:I I 40 j 
(50.0 g) wits finely porvdered :it i t1 wis added in portioii.; t o  :i 
cooled soln of PhlIgBr (prepared fi,orn 15.3 g of 11g t iirtiings :md 
110.0 g of PhBr iii 1 I of Et201. 
. t i t ~ r r d  vigoroilsly for 18 hr a t  rooni teriipeuitiire. 
l l g  romplex was deconipd b>- :itfdit,ioii of :: .\' KI14('l.  
the ~ i r i~dur t ,  pptd and W:LS collect rd.  
obtainr t l  from Et& on evapii. 

T h e  Icsultiiig -itqieii* 

The r 

Adtlitiiilial pmdiirt WII,- 

T h c x  tWJ portions wc~rct  cmiihitic~tl 
After tn-o 

t i i  f rorn lIe2CO-C61114, 1,he title coinpd ~ : i -  obtaiiied i i i  

vield (Table 111). Coriipiiiiiid 29 wn:: sitiiil:irly lirepartd 

 is- and t,u~is-.Y,S-Dimethyl-p- (4-dimethylamino-1-phenyl-1 - 
buteny1)benzenesulfonamide Hydrochloride (1 ).-.i,wlii of 32.44g 
o f  . \ ' ,~~~-dimet ,hyl-p-( l -diniet l~~lani i i io- l -hydr~ix~-- l -~~~iei i~lb~~tyl)-  
l~eiizeiiesiilfoiiainide (21) in 100 nil of 257;  (hy vol) HSO4 wa- 
t~efluxetl for 2 hr. The sohi was mide alkiiliiic by addition of I O' ;, 
Sa,C'OJ R o l n  and the reiulti ww, extracted into Et?(). 
'The I:t20 extract was dried ( i and the solvent w:is ev:irJ 
lenviiig 30.40 g of or~itle . \ )  t hyl-p- (4-di iiiet~liylami t i  ( I -  1 - 
~~lieiiyl-l-biite1iy1)t1e1ize1iesiilfoiiarrii~le. It \w-- coiivert rd  iiit i i  

ilt by additiwti of 1 ecjiiiv of Ii(I1 i n  i-PrOII. llepeatetl 
,ii from that solvent resulted iii sep:irittion of the cix 

i-onwr, nip 244s-2.>0", IIV mas (IleOET) 239 mp ( E  22 j200) .  FroIii 
t Ire niot,her liquor separated the f r w s  i-orner, nip 21::!--215' i i v  

niax ( I l e O l l )  265 nip ( e  l X , i O O ) .  ('onipoii 
tvere prepared l)y this procecliue or t1i:it de; 
Sc5p:iratioii of iyoniers wis carried uiit  oiily 1 
s o t i i i ~  citses, lion-ever. izoinerically piire niateri:il v x h  obt:iiiietl 
iliiritig the process of purificntioii. . I fkr  the assigiinwit ' 

1,i.s :iiid /runs isomers of 1 and .iinfirmed by ninr ( 
li(~lo\v xiid test) iiv W:IS iizecl t o  i,oineric -1,rricturc : 
pitrity to  t,hose conipoiinds of whir ne isomer v a s  obtaiiietl. 
Yo :tssigririient of isomeric. st.ruct poraihle for ?he t / i du -  
sribstituted analogs 13 atid 14 ai - : i r d  3IeO-sutmtit.rt t,cttl 
:ilialogs of 18 and 20. 

cis-  and 1rans-~~~,S-DimethyI-p-i3-dimethylamino-l-phenyl-l- 
propeny1)benzenesulfonamide .HCI (15).--:\ soln of 33.0 g of 
S. S-diinethyl-p-(3-dinieth3-lamillo-l- h>-drosy - 1 - phenylpropyl )- 
brrizc.tiP~alfonamide (28) in a mistitre of 220 nil of h c O H  and 35 
1111 o f  c ~ i t i c d  IICl \viis refluxed for 1 111,. The acids were cw:iptl 

1 ~ r ( ~ i - ~ l ~ ~ ~ ,  ~,hc: ptwt1i ic.t  \vas tli-.iilvetl in  1 1 2 0 ,  coticcl 
dtled t o  rii:ikt~ ihe - i l l t i  l ) : w i c a >  :itid tlie proditct \v: 

Et,O. 'The K t 2 0  e s t t x c t  w:i> dried (3IgSO; 

eqriiv of maleic acid i n  i-I'rOIi w:is :ititled. 

f r l ln l41 .  

eq I I111 t i l  :1i 1 0 1  I .  

Metabolic Demethvlation. -1 biiei -tiid\ uf  metabolic. d r -  


