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(0.12 mole) of NaBH; in 1 L. of diglyme was added portionwise
over | hr with good stirring.  The reaction mixtiure wasx then
heated at 85° for 1 hr, cooled to 25° and the complex decomposed
with 600 ml of H:0Q and 100 ml of coned HCl. The solvent was
removed at 60-70° under rednced pressure. The viscous residue
was triturated with H,O and the ernde product which solidified
was filtered and washed with H:O. After two recrystns from
15tOH the product weighed 36.5 g, mp 253-259°.

Method M. 7-Chloro-3-(3-chloro-2-methylphenyl)-1,-
2.3,4-tetrahydro-2-methyl-4-o0x0 -6 -quinazolinesulfonamide.—7-
Chloro-3-(3-chloro-2-methylphenyl)-3,4-dihydro-2-methyl-4-oxo-
G-quinazolinesulfonamide (2.2 g, 0.006 mole) was suspended in 60
ml of EtOH and 20 ml of H,O. NaBH, (2 g, 0.035 mole) was
added nnder N and the mixture was stirred for 10 min. It was
then refluxed for 1.5 hr, poured into 500 ml of H.O, and acidified
with HCI. The crude product was filtered off and recrystd from
60 ml of absolute EtOH to yield 2.1 g of product, mp 264-267°.

Miscellaneous Procedures. Method N. 2-Allyl-7-chloro-
1,2,3,4-tetrahydro-4-0x0-3-0-tolyl-6 - quinazolinesulfonamide.—
2-(3-Bromopropy!)-7-chloro-1,2,3,4-tetrahydro-4-oxo-3-0-tolyl-
6-gquinazolinesulfonamide (2.4 g, 0.005 mole) in 12 ml of DMSO
was treated with 0.63 g (0.0051 mole) of 1,5-diazabicyclo[4.3.0]-
nonene® under N2 and the solution stirred at ambient temp for 2
hr. The solution was poured into 100 ml of H,0, acidified, fil-
tered, washed (H:0), and recrystd from 5 ml of ethylene glycol,
yielding 1.2 g of produet, mp 281-283°.

Method P. 4-Chloro-2-dimethylamino-5-sulfamylbenzoic
Acid.—2,4-Dichloro-3-sulfamylbenzoic acid (54 g, 0.20 mole) was
dissolved in 250 ml of coned NH,OH. DMF (250 ml) was added
and the solution heated in a pressure vessel at 140-145° (15.46
kg/em?) for 6 hr.  Most of the solvent was removed on a rotating
evaporator under reduced pressure and 400 ml of H.O was added
to the residue. The product was filtered off, washed with H,0,
and dried. It weighed 45 g, mp 227-229°. Recrystallization
from 2-methoxyethanol (6 ml/g) yielded 33 g of product, mp
230-231°.
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Method R. 4-Chloro-2-dimethylamino-5-sulfamyl-N -o-tolyl-
benzamide.—4-Chloro-2-dimmethylamino-5-sulfamylbeuzoie  acid
(20.6 g, 0.074 mole) in 300 ml of THI® wax treated with 7.7 g
(9.55 ml, 0.076 mole) of N-methyhnorpholine and stivred for 30
miun. The thick shnry was treated with 8.3 g (6.1 ml, 0.076
mole) of CICO.C.H, and stirred for 10 min. o-Toluidine (9.4
g, 0.09 mole) was added and the mixture stirred at room temp for
70 hr. The solvent was then removed on the Rotovap, 200 ml of
H,0 was added, and the solid was filtered off. This was slurried
with dil KHCO;, filtered, washed with H.0, slurried with dil
HCl, filtered, and again washed with H.O. After drying in
vacuo over P.Q; it weighed 5.7 g, mp 172-178°. It could be
recrystd from PrOH (1.5 ml/g) to yield a product, mp 182-184°.

Method S.  2-Amino-4-chloro-5-sulfamyl-N-(3-methyl-2-
pyridyl)benzamide.—4-Chloro-5-sulfamylanthranilic acid cyano-
methyl ester (60 g, 0.207 mole) was added to 200 ml of freshly
distilled 2-amino-3-methylpyridine and the mixture heated at
110°, under Ns and with stirring, for 4 hr. The reaction mixture
was then cooled and poured into 1 1. of H,O with vigorous stir-
ring. The aqueous layer was discarded and the oil again treated
with 11, of H:O. The aq layer was discarded and the oily residire
was dissolved in 400 ml of 2.5 NV HCl.  After standing overnight
the hydrochloride was filtered and washed (H.0). It was then
suspended in H:O and treated with a saturated solution of Na-
HCOs, with stirring, until a pH of 7 to 8 was reached. The prod-
uet was filtered and recrystd from 959 EtOH, yield 11.2 g, mp
188-191°.
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A series of p- and m-sulfamoyl-substituted dialkylaminoalkylbenzhydrylidene derivatives were prepared and
their pharmacological properties evaluated. The most active compound, trans-N,N-dimethyl-p-(3-dimethyl-
amino-1-phenyl-1-propenyl)benzenesulfonamide (15), was found to cause prolonged blood pressure lowering in
dogs with concomitant release of endogenous histamine on iv and oral administration.

A series of sulfamoyl-substituted benzhydrylidene
derivatives of general structure D was prepared (Chart
I and Table 1). 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 tricyeclic
derivatives such as the phenothiazine derivative thio-
properazine,® the thioxanthene derivative thiothixene,*

(1) To whom inquiries should be directed.

(2) A. C. White, A. F. Green, and A. Hudson, Brit. J. Pharmacol., 6,
560 (1951).

(3) R. M. Jacob and G. L. Régnier, (Rhane‘Poulenc)A French Patent
1,179,968 (1959); Chem. Abstr., 58, 22025 (1959); B85, 19964 (1961).

(4) (a) B. M. Bloom and J. F. Muren, (Chas. Pfizer and Co., Inc.),
U. 8. Patent 3,310,553 (1967): Chem. Abstr., 68, 11512 (1965); <(h) J. F.
Muren and B3, M, Bloown, J. Med. Chem,, 18, 17 (1170).

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

(5) For instance (a) dibenzazepine derivatives: H. Dietricli and W.
Kueng (J, R. Geigy A.G.) Swiss Patents 403,770, 408,019 (1968); Chem.
Abstr., 68, 13669 (1966); 66, 18683 (1967); (b) dibenzocycloheptene deriva-
tives: E. L, Engelhardt and M. E. Christy (Merck and Co., Inc.) U. 8.
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 66,08618 (1966):
Chem. Abstr., 6T, 43821 (1967).

(6) (a) L. Julou, R. Duecrot, M. C, Bardone, J. Y. Detajlle, C. Feo,
J. C. Guyonnet, G. LoiSeau, and J. Pasquet Arch. Int. Pharmacodyn. Ther.,
189, 70 (14966); () J. Geraad aml L., Millet, Therapie, 21, 1019 (1265),
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13 =CIHCILCILN(CI,). w-SON (CH; )s 1§ ” 159 160 250 <h CaHaeN0.8 11C] I8 4+
14 = CHCILCH,N(CHCL).NC w-SON(Cl)a 1 ? 180-- 1858 240 <l CaJ T N3 O08 - 20, 11,0, ¢ 8
15 CHCHLN(C11). P-SON(CHy). H fs 189 190 241 22300 Cod T2, NLO.8-T1C o, 11, ¢l T
trans 226227 263 15,000 L, b+
16 CHCHN (CHC L P-SONClLLp, 11 Mixture 195 200~ 265 <h ClaallagNaOuS - (41,0, O, )R -
17 _A( HCHCHN (CH, ) 11 H 05-97» 249 15,000 Cislla N - C411,0, ¢, 1, N .
18 =CHCH,CILN(CIl,), p-Cl 1 105 106~ 255 17,600 CisHCIN - Cyl 1,0, ¢, 1, N +
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Figure 1.—The effect of 1 mg/kg iv of trans-N,N-dimethyl-p-(3-dimethylamino-1-phenyl-1-propenyl)benzenesulfonamide hydrochlo-
ride (15) (mean of 2 experiments) and 0.1 mg/kg of compound 48-80 on mean arterial blood pressure and the amount of histamine

released in venous blood in normotensive anesthetized dogs,

here reported soon revealed that they did not antagonize
acetylcholine, histamine, or sertonin as determined in
vitro on smooth musecle preparations. To confirm the
latter result in an in vive 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 at
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,

trans-N ,N-Dimethyl-p-(3-dimethylamino-1-phenyl-1-
propenyl)benzenesulfonamide  hydrochloride  (15),
showed strong and prolonged hypotensive activity at
1 mg/kg iv in anesthetized and unanesthetized dogs and
was orally active in renal and neural hypertensive dogs
(Table IT). During evaluation of the mechanism of
action, frans-15 was found not to act »za 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
trans-15 causes hitamine release.® Iigure 1 shows the

(7) P. A. Shore, A. Burkhalter, and V. H. Cohn, Jr., J. Pharmacol. Ezxp.
Ther.. 127, 182 (1959).

(8) For a general review see W. D. M. Paton, Pharmacol. Rev., 9, 269
(1957).
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Figure 2 —The effect of 30 mg,/kg po of trans-N,N-dimethyl-p-
(3-dimethylamino-1-phenyl-1-propenyl )benzenesulfonamide 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.* Figure 2
shows these effects after oral admistration in an un-
anesthetized hypertensive dog. It 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.® 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) Compotund 48-80 is a reaction product of p-methoxy-N-methyl-
phenethylamine with formaldehyde: R. Baltzly, J. 8. Buck, E. J. deBeer,
and F.J. Webb, J. Amer. Chem. Soc., T1, 1301 (1949). See ref 8 for pharma-
cological properties.
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Neural hypertensive, 10 po 1 224 TN B 180
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» Pentobarbital sodinmm, 55 mg - kg iv.
parved by the method of K. 8, Grimson, ek, Surg., 43, 234 (1941 ¢,

» Prepared by the methnd of A Grollman, Proc. Soe. Exp. Diol. Med., 87, 102 (1944 3.
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N R A 3\ Mp, -© Mool Analyses
21 (CTL)N(CHy)s PRON(C ) 1 125 1257 Caa s NoO,3 - CLHL0;4 ¢, H, =
22 CH,CH(CH3)CH.N(Cl 51, P-SON(CH; ) 1 149151 Cy HagN2O0g3 - CiHL 0, G H, =
23 (CH. )N (CH.CH),0 p-SON(CHy ) 1l 149--153" CaaH3oN2048 - CHLO, ¢, H N
24 (CH.);N(CH,CH,),NCH; p-S0:N (CHy)s 1 176-178¢ CyHaN5053 - 2CH,O4 C, H, N
27) (CH_»)gN(CHzCHz)zNCI‘IJ ')II-SO-_»N(CHJ )3 “ 174:—'17-)" Cz;}HszSOSS'ZCJ{AO4 C» H» S
26 (CH.)N(CHj) -80,N(CHj). w-CIy 230251 Ca Ha F3N20,8 - HCI C, H, 8
27 (CH.)sN(Clls ) p-SO,N(CH;), p-OCH; 122-124 Ca N0, ¢, H S8
2% (CH.).N{CHjs) p-S0.N(CHy), H 155-15%" CoHuN2058 - C.HL Oy C,H, S
20 (CH.).N(CH.CH,),CH. p-80.NX(CHp)s 1 246247 CarHgy N0y - HCI ¢, H, Cl
30 (CH.)LN(CH;)s 1 11 204-205 CrH,NO-HQ ¢, H,Cl

« v see footnotes, Table 1.

axiz with compound 48-80 could be demonstrated
clearlv: 1 and 3 mg/kg iv of frans-15 did not affect
blood pressure (dog) after 4 consecutive doses of com-
pound 48-80 (0.1 mg/kg iv at 30-min intervals). The
antihistaminic agent diphenhydramine (5 mg/kg iv)
did not block the depressor response of trars-15. The
rabbit Wit shown to have a low sensitivity to compounds
that cause histamine release.® In this speecies only
transient  depressor responses were obtained after
{rans-15 or compound 48-80.  On the other hand, 5 mg
of lrans-15 produced approximately $0% bronchial
constriction in the isolated guinea pig lung preparation.
This response was almost completely blocked by the
antihistaminic agent chlorpheniramine. It was con-
cluded from these experiments, that the hvpotensive
aetivity of trans-15 is due to histamine release. Sim-
ilarly, the hypotensive effeet of c¢is-1 (10 mg/kg iv) and
19 (5.5 mg/kg iv) was shown to be due to histamine
relense.

Chemistry.-—The compounds listed in Table I were
prepared by the procedures outlined in Chart I. The
benzhydrylidenes I were obtained by dehydration of
benzhydrols C by standard methods. The benzhy-
drols C (Table I11) were obtained by either (a) reaction
af ~ulfamoylbenzophenones A with dialkylaminopropyl
magnesinm chlorides or (b) reaction of PhMgBr with

(101 AL L. Delaanois, L. Daatrebuamdse, and I'nt.

Phoapmaespdyn. Ther., 108, 238 (1956).

Heyiails, Xach,

a1

W RNSO,
B @—‘(")('ll:(‘l'l:l\‘“:
so_d\R_«
B
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B ONGC s My

. CLCHL) - NR,
HO CHACH.) . NR, -

O O SONR. —7 | SO.NR.
/
¢ D

the Mannich bases B, The sulfamoylbenzophenones A
as well as sulfamoylacetophenones required for preparn-
tion of B (Table IV) were conveniently obtained by a
procedure first described by Meerwein and coworkers!!
that involves diazotization of the corresponding amines
and reaction of the diazonium saults with SO. in the
presence of u Cu salt. An example of each of these
steps is given in the Experimental Section and physical
properties of the compounds obtained are listed m

{115 11, Meersein, (. Dillmar, B, Gollner, K. Hafner, 17, Mupsch, amd
O, Steinfort, Chem. Brr., 80, 811 i1952),


Ij1oi.i1

AMINOALKENYLBENZENESULFONAMIDES

Journal of Medicinal Chemistry, 1970, Vol. 13, No. 5 899

TasLi 1V
BLNzoYLs AND AMINOPROPIONYLBYNZENLESULFONAMIDES

X
@—COR

No. N R

31 280N (CHy)s Coll;

32 I7L-SOzN(CH3 )3 CaHJ

33 p-802NH2 C6H5

34 p-802NHCH3 CEH:)

35 p-SOzN (CzH:,)z CﬁHﬁ

36 -S0,N (CH,CH,),0 CeHs

37 p-SO.N(CHj), CoHOCH;-p

38 p-SO:N(CH; ) CeHCFsm

39 p-802N(CH3 )2 C6H4802N (CHa )2-])
40 p-SOzN(CHs)z CHzCHzN(CHg)‘;
41 p-802N(CH3 )2 CHzCHzN(CHzCHQ )2CH2

Tables I, ITI, and IV. The cis, {rans isomers'? of 1, 4,
and 15 were separated by fractional erystallization as
described in the Experimental Section. The uv spectra
of the isomers showed a striking difference and allowed
assignment of trans structure to the isomer with absorp-
tion at 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). Theenvironment of the

TanLn V
ASSIGNMENT OF ¢fs, {rens IsoMunrie STRUCIURE TO
Isosmrrs oF 1 aNp 15

Compd4 {vinyl H)? Amax® €

1, ers 3.82(J =7.0) 238 22,100
trans 3.73( =7.0) 265 18,700

17 3.92( =7.0) 249 15,000

12 3.63(J =7.0) 260 25,500

15, ¢rs 3.66 (J = 7.0) 241 22,300
{rans 3.52( =7.0) 263 18,000

19 3.70 (J =7.0) 252 14,900

@ See Table I. » Nmr spectra in CDCl; after addition of

NaOD on a Varian 60 instrument. °©In MeOH.

vinyl proton of the trans isomer corresponds to that of
the disubstituted compound, and that of the cis isomer
corresponds to that of the unsubstituted compound.
Similarly, the czs isomer of 15 corresponds to the un-
substituted analog 19. Nmr data thus confirms the
assignnient based on uv spectra. One isomer each of
2, 5,6, 8 and 9 wus obtained during the process of
purification and their isomerie strucure and purity could
be nssigned on the basis of uv wavelength and intensity.
That the isomers are indeed cis, trans isomers and not
due to a rearrangement (however unlikely) is shown by
the nmr spectra of the isomers of 15 and the isomeriza-
tion studies on 1 (see Experimental Section).

Experimental Section!®

N,N-Dimethyl-p-benzoylbenzenesulfonamide (81).—A soln of
39.4 g of p-aminobenzophenone in 400 ml of AcOH containing 44

{12} We designated as ¢rins the isoiner in whicl tlie larger groups are on
opposing sides, thus the cis isomer is Z, the trans isomer E by Cahn—Ingold—
Prelog rules; (a) R. 8. Cahn, C. Ingold, and V. Prelog, 4ngew. Chem. Int.
Ed. Engl., 5, 385 (1966); (b) J. E. Blackwood, C. L. Gladys, K. L. Loening,
A. F. Petrarca, and J. E. Rush. J. Amer. Chem. Soc., 90, 509 (1968).

(I3) Wlhere analysex are indicated only by symbols of the elements or
funetions, analytical results obtained for tliese elements or functions were
within £0.4%. Melting points were determined on a Hoover capillary
nelting point apparatus and are corrected,

Mp, °C I'ormula Analyses
119-120 Ci:HisNOsS C, H, N
96-98 CiHNOGS C H S
174-175 CuNuNOsS C H,S
136-137 CiHisNOsS C H,S
90-91 CiiHNOS C H S
214-216 CizHiNO,S C H,S
166-167 CisHiNO,S C, H
130-131 CieH 1 FsNOsS CH, S
233-234 C1iHo N2 058, C H, 8
183-184 CisHuN:0,8 - HCI C, H,Cl
217-218 CieH2N,0;8-HCI C, H N

ml of coned HCI and 80 g of ice was diazotized at 5-10° by drop-
wise addition of a soln of 13.8 g of NaNO;in 20 ml of H,O over
30 min. The cold soln was added slowly to a cold soln of approx
100 g of SO, gas in 400 ml of AcOH containing 4 g of CuCl: in
20 ml of H,O. After a period of 1 to 3 hr, evolution of N, ceased
and, on addition of 400 m! of H,O, a ppt resulted that was col-
lected on a filter and washed with H,O. The resulting p-benzoyl-
benzenesulfonyl chloride was dissolved in 150 ml of Me,CO,
150 ml of a 259, aq (CH;).NH was added, and the mixture was
acidified with 2 ¥ HCl. The resulting ppt was collected on a
filter, washed with H,O, and recryst from +-PrOH to give 41.25
g (719,) of 31 (Table IV). Compounds 32-36 (Table IV) were
obtained in comparable yield by this same procedure, first de-
scribed by Meerwein and coworkers, 1
N,N-Dimethyl-p-(m-trifluoromethylbenzoy! )benzenesulfen-
amide (38).—A solution of 26.25 g of N,N-dimethyl-p-cyanoben-
zenesulfonamide! in 200 ml of dry THF was added to m-CF;-
CsH:MgBr (prepared from 6.7 g of Mg turnings and 61.8 g of
m-CF;CeH,Br in 200 ml of dry THF) and the mixture was re-
fluxed for 24 hr. The mixture was allowed to cool and 250 ml of
2 N HCl was added dropwise. Solvent and excess reactants were
removed by steam distillation that was prolonged sufficiently
(30 min at 100°) to assure complete hydrolysis of the ketimine
salt, that is formed initially in this reaction, to the corresponding
ketone. The product was extracted into CHCl; and the extract
was washed with HsQO and NaHCO; soln and dried (Na.SO,).
The oil obtained after evapn of solvent eryst from MeCN (619;)
was recryst from ¢-PrOH, to give 38 (Table IV), Compound
37 was obtained in comparable yield by the same procedure.
4,4’-Bis(dimethylsulfamoyl)benzophenone (39) was obtained in
poor yield. Bis(p-dimethylsulfamoylphenyl)methane was ob-
tained by reaction of crude bis(p-chlorosulfonylphenyl)methane?®
in Me,CO with ag Me;NH and recryst of the resulting ppt from
M62CO, mp 182—183°. Anal. (Cl']szN?OAS?)) C, H, S
N,N-Dimethyl-p-(S-dimethylaminopropiony!)benzenesulfon-
amide -HCI (40).1%—p-Acetyl-N,N-dimethylbenzenesulfonamide?
was obtained in 709 yield from p-aminoacetophenone by the
procedure described above for N,N-dimethyl-p-benzoylbenzene-
sulfonamide (31). A solnof 71.0 g (0.31 mole) of p-acetyl-N,N-
dimethylbenzenesulfonamide, 12.1 g of (CH.0);, and 36.9 g (0.45
mole) of Me.NH-HCI in 200 ml of EtOH containing 1 ml of
coned HC! was refluxed 6 hr. An additional 4.6 g (total 0.56
mole) of (CH,0); was added and refluxing was continned 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 (829,) of the title compd 40, mp
179-181° (See Table IV). Compound 41 (Tuble IV) was pre-
pared similarly.
N,N-Dimethyl-p-(4-dimethylamino-1-hydroxy-1-phenyl-
buty!)benzenesulfonamide Acid Maleate (21).—A soln of 30.0 g

(14) C. H. Andrews, II. King, and J. Walker, Froc. Roy. Soc. London,
B138, 20 (1946).

(15) (a) A. Lapworth, J. Chem. Soc., T8, 402 (1898); (b) C. S. Marvel
and P. D. Caesar, J. Amer. Chem. Soc., T8, 1087 (1951).

(16) We are indebted to Mr. Paul 1., Tiernan for perfecting 1 his procedqre
that lad previonsly given poor yiebls.

(17) W. A. Gregory (E. I. du Pont de Nemonrs and Co.) U. 8. Patent
2,680,135 (1954); 2,726,264 (1955); and 2,726,265 (1955); Chem. Absir.,
49, 7596¢ (1955); B2, 2914b, 5467/ (1958).
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of N,N-dimethyl-p-benzoylbenzenesulfonamide, (31), in 250 ml
of dry THF was added to Me;N(CH,); MgCl (prepared from 7.6 g
of Mg powder and 37.9 g of Me,N(CH,);Cl in 300 ml of dry THEF;
and the mixture was stirred at room temp overnight under N..
‘The reaction mixture was decomp by addition of 200 ml of 3 .\
NH.C], the THF phase was separated and evapd to dryness, aud
the product was extracted into Et,O and washed. The produc
was purified by extraction into 2 N HCI, washing with Et,0,
reconversion into the free base by addition of Na.CO; soln, and
extraction into Et.0. The crude prodnet obtained after evap of
solvent was reeryst from EtOH to give 27.9 g (71¢) of 21, 98-
99°.  Addition of 1 equiv of maleic acid and recryst from ~PrOH
gave the acid maleate salt of 21 (Table 11I). Compounds 22-27
(Table III) as well as other aminoalkanolbenzenesulfonmmnides
that were not purified but converted directly into nminoalkenyl-
benzenesulfonamides (Table 1) were al<o prepared by this pro-
cedure.

N,N-Dimethyl-p-(3-dimethylamino-1-hydroxy-1-phenyl-
propyl)benzenesulfonamide Acid Maleate (28).-- N, N-Dimeth-
vi-p-(B-dimethylaminopropionyl)benzepesulfonamide - HCl - (40)
(510 g) was finely powdered and was added in portions to a
cooled xoln of PhMgBr (prepared from 15.5 g of Mg turnings and
119.0 g of PhBr in 1 1 of Et:0). The resulting =u=penzion was
stirred vigorously for 18 hr at room temper .mne The resulting
Mg complex was decompd by addition of 3 N NI, CL. Part of
the product pptd and was collected. Ad(lll‘lt)lldl prodizet was
obtained from Et:0 on evapn.  The two portions were eombined
and 1 equiv of maleie aeid in -PrOH was added.  After two
recrystit from MesCO-CglHy,, the title compd was obtained in
sy yield (Table ITD.  Componnd 29 was shuilarly prepared
from 41,

cis= and {rans-N,N-Dimethyl-p-(4-dimethylamino-1-phenyl-1-
butenyl)benzenesulfonamide Hydrochloride (1).—Asolnof 32.44 g
uf A\',]\“'—dimethyl-p-(4—dimeth\ lamirno-1-hydroxy-1-phenylbutyl)-
benzenesulfonamide (21) in 100 ml of 255% (by vol) HaS0Os was
refluxed for 2 hr,  The soln was made alk: lllllL by addition of 10¢7

NaC'0; soln and the resnlting ppt was extracted into th()
lhe 12,0 extraet was dried (Nn.80,7 and the solvent was evap
leaving 30.40 g of crude N, N-dimethyl-p-(4-dimethylamino-1-
phun_\'l-}-bnteuyl)bel17,e11esnlfo11a11111le. It was couverted iuto
the HCl salt by addition of 1 equiv of HClin /-PrOH.  Repeated
slow erystn from that solvent resulted in separation of the cis
ixomer, mp 248-250°, uv max A[eOH) 239 mp (e 22,200). From
the wmother liquor separated the (rans isomer, mp 213-215° uv
max (MeOH) 265 mp (e 18,700).  Compomnds 2-20 (Table 1;
were prepared by this proecdure or that described below for 15.
Separation of isomers was earried out only for 1, 4, and 15; in
some eases, however, isonterieally pure material was obtained
duriug the process of purifieation. After the assignment of
cis and frans tsomers of 1 and 15 wax confirmed by nur (see
below and text) uv was uzed to assign isomeric sirneture and
purity to those compounds of which outly one isomer was obtained.
No assignment of isomerice struetire was possible for the ieta-
substituted analogs 13 and 14 and the Cl- and MeO-substititted
analogs of 18 and 20.

¢is- and trans-N,N-Dimethyl-p-(3-dimethylamino-1-phenyl-1-
propenyl)benzenesulfonamide -HCl (15).—A soln of 33.0 g of
N, N-diimethyl-p-(3-dimethylamino-1-hydroxy - 1-pheuylpropyl)-
benzenesulfonamide (28) in a mixture of 220 ml of AcOH aud 35
ml of caned HCl was refluxed for 1 hr.  The ncids were evapd
under reduced pressure, the proditet was dissolved in H20, coned
NHOI was added to make the solu basie, and the product was
extracted nto E6:0O. The 12,0 extract was dried (MgSO,L.

Ceelsan, ol wy.

The I1C! salt was pptd by addition of 1 equiv of HC1 v -PrOll
to the Et.0 soln of the produet vielding 20.5 g (609%) of material,
mp 753-95° consisting of a mixture of ¢is and Lrans isonwrs. Dr-
l)mted fractional recrystn from +PrOl-Cglly gave pure 5oz
somer, mp IN-190°) uv max (MeOll) 241 mp (e 2
P tht mother lulnm separated the (rans omer, mp 222
uv max (MeOIT1 265 mu {e 15,300).  The nmr specira of the iso-
mers af 15 {as free base in CDCly) were ¢is-15: + 7.66 [~, 4,
(CHy pNSO-[, 7.22 05, 6, (CHy)oNCH.J, 6.90 (d, 2, J = 7 Ha,
NCH.CH==1), 2.6-2.8 1, 7, aromatic), 2.21 5d, 2, J = 8§ My,
armntatic protons adjacent to sulfamoyl group’: (rans-15: =
7051, 062 782 (3, 61, 6.60 (d, 2, J = 7 Hz), 2.5-2.0 (m, 7), 2.50
d, 2,/ = 9 Hz.

Equilibration Studies.-—Both isomers of 1 were found to be
stable 10 0.1 N HCl at 37° for 24 hr.  Invefluxing 2 N HCI either
wsomer  equilibrated reaching  equilibrinm  (approximately 1:1
mixture of isomers) in O-12 hr. Uy abgorption was used to follow
equilibration.

Metabolic Demeth) lation.—~A brief study of metabolic de-
methylation, nsing a rat liver microsomual ¢n wilro preparation,
showed 1hai, ynly vue of the 4 Me groups of 1 is metabolized 1o
formaldehyde.  That thiz was an amino N-Me gronp ix indicated
by the fact that the morpholino analog 4 that possesses ouly
=ulfamoyl N-Me groups iz not demethylated nuder the same con-
ditions.  The monomethylsulfamoy! analog 6 also lost only one
of it« 3 N-Me groups, presimmably an amino N-Me.

Pharmacological Tests. Methods.—Adult nwngrel dog- «of
either sex were anesthetized with pentobarbital sodium (35 mg/kg
tv).  Blood pressire wag obtained direetly from the right femoral
artery by standurd manometric techniques. Re\pilation WS Te-
corded kymographically i a tracheal cannula and an inspirom-
eter  (Metro Jndustriesy.  Lead 11 electracardiograms were
o mlmmm\l\ monitored an o Grass oscillograph.  The prepari-
tious were also nsed to examine possible mechanism of hypoten-
sive action through the utilization of the following test methods:
bilateral carotid occlusion; stimulation of the distal and proximal
stump of the ent vagus nerve (15 V, I mzee duration, 15 see for
15 seer; bilateral vagotomy; tachy pllyl:lxis; and v injections of
epinephrine, ACh, and  dimeihylphenylpiperazinimm  bromide
tDMPP). Ganglionie blockade was achieved by 3 cousearlive
duses of 5 mg, kg iv of hexamethanimn bromide at 15-min inter-
vals; e-adrenergic blockage by 15 mg kg iv of N N-dibenzyl-g-
chlorcethylamine ¢Dibensmine). Text vompounds were in-
jected into a fetoral vein.  The isolated gninea pig lung preparn-
tion wits obtaived by the method deseribed by Delaunols, o
al Test compound was injected invo the pulimonary artery:
chlorpheniramine was ndded to the perfusate at concentrations of
1--5 wegoml The isolated gninea pig ilemm preparntion was
used (o determing anticholinergie and antihistamie activity.
The i=olnied rat fundas was nsed 1o determine antiserotonin
activiiy,
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