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hemolyticus, group C (Pion strain B.W., C.N.4.). Thus both the 
mouse toxicity of the compound and its effect upon the course of 
infection could be studied simultaneously. Compounds were 
suspended in 5% gum acacia and given in a dose of 0.5 ml. im­
mediately after intraperitoneal infection with 0.2 ml. of a 10~3 

dilution of 6-hr. blood broth culture of the streptococcus. 
B. Evaluation of Compounds against Candida albicans Infec­

tion in Mice, (i)—A technique described by Lindh,29 in which 
an infection of the gastrointestinal tract of mice was produced by 
administering a diluted fluid Sabouraud medium culture of 
C. albicans in lieu of drinking water. The compound under 
investigation was administered, at previously determined non­
toxic doses in the food, and quantitative estimations of C. albicans 
were made from fecal pellets. Only active compounds, such as 
the control drug nystatin, which are not appreciably absorbed 
from the gastrointestinal tract, effectively suppressed this in­
fection. Compounds potentially suitable for topical application 
may be revealed by this method. 

(ii)—To study activity against systemic C. albicans infection, 
mice were injected intravenously with a culture of C. albicans 
of standard density and dosed subcutaneously with 50 mg./kg. of 
the compound under investigation, the initial dose being given 2 
hr. after infection and subsequent doses 24 and 48 hr. later. 
Unprotected mice usually died within 21 days due to systemic 

(29) H. F. Lindh, Antibiot. Chemotherapy, 9, 226 (1939). 

spread of infection from primary kidney lesions. Amphotericin 
in 3 doses of 12.5 mg./kg. protected the majority of mice. De­
tails of this technique were kindly supplied by Mr. L. J. Hale, 
Boots Pure Drug Co. Ltd., Nottingham, England. 

C. Activity against Trichomonas vaginalis Infection in Mice.— 
The literature describing attempts to induce trichomonas 
infection in laboratory animals and the experimental chemother­
apy of such infection has been comprehensively reviewed by 
Ryley and Stacey.30 The following technique was selected be­
cause in infection caused by T. vaginalis, topically active drugs 
have been largely superseded by those that are active after oral 
administration. 

Mice, in groups of 10, were injected subcutaneously with ap­
proximately 2 X 106 T. vaginalis in 0.5 ml. of liver-infusion me­
dium and immediately given a single oral dose of 100 mg./kg. 
of compound; similar doses were given on each of the following 
4 days. The mice were killed 7 days after infection and examined 
for trichomonal subcutaneous lesions. The majority of mice 
given doses of metronidazole (12.5 mg./kg.) on this schedule 
were free from lesions. 
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(30) J. F. Ryley and G. J. Stacey, Parasitology, 53, 303 (1963). 
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The preparation is described of several 4-aryl-l(2H)-phthalazinones and 3-aryl-3,4-dihydro-(2H)-l,2,4-benzo-
thiadiazine 1,1-dioxides. The compounds were inactive in diuretic tests. 

The isoindoline derivative I (chlorthalidone),1 al­
though developed from the disulfonamide carbonic 
anhydrase inhibitors, was shown to have a similar 
electrolytic excretion pattern to the thiazides.2'3 

It differs structurally from the thiazides in that the 
heterocycle is attached to the benzene ring bearing 
the sulfonamido and halogen groups by a single bond 
to a quaternary carbon atom and is thus, unlike the 
thiazides, nonplanar. In order to find whether other 
acidic heterocyclic ring structures could replace the 
isoindoline ring of I, the compounds II and III (Ar = 
4'-Cl-3'-H2NS02CeH3) and related structures were 
prepared for testing as diuretics (see Tables I and II). 
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The phthalazinone II was prepared from 4'-chloro-
benzophenone-2-carboxylic acid by the route shown 
in Chart I. 

(1) W. Graf, E. Girod, E. Schmid, and W. G. Stoll, Helv. Chim. Acta, 42, 
1083 (1959). 

(2) E. G. Stenger, H. Wirz, and R. Pulver, Schweiz. Med. Wochschr., 89, 
1126, 1130 (1959). 

(3) R. Veyrat, E. F. Arnold, and A. Duckert, ibid., 89, 1133 (1959). 

4'-Chloro-3'-nitrobenzopheiione-2-carboxylic acid (V) 
was first obtained4,5 by nitration of 4'-chlorobenzophen-
one-2-carboxylic acid (IV) in a sulf uric-nitric acid mixture. 
In our hands this procedure led to a mixture of dinitro 
compounds. Nitration of IV with fuming nitric acid 
at 90° gave a mixture of mono and dinitro compounds, 

(4) Basler Chem. Fabrik., German Patent 148,110 (1903); Chem. Zentr., 
I, 328 (1904). 

(5) W. Bradley and H. E. Nurster, ./. Chem. Soc, 2180 (1951). 
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but ut room temperature the required mononitro 
compound (V) was obtained in 80% yield. Xilration 
did not occur with nitric acid in acetic acid. 

Reduction of the nitro acid (V) with stannous chlo­
ride gave the amino acid (VI) in 57% yield. Other 
methods of chemical reduction,6'7 and catalytic hydro-
genation, gave lower yields of the amino acid. 

The amino acid (VI) was converted to The sulfonyl 
chloride and then to the sulfonamide (VII) by Stoll's 
method.1 Reaction with hydrazine gave the required 
phthalazinone II. Condensation of the acid V with 
hydrazine gave 4-(4-chloro-3-nitrophenyl)-l (2H)-ph-
thalazinone. 

Several 2-substituted 4-pheiiyl-l(2H)-phthalazinones 
were also prepared for testing. 2-Benzyl-, 2-(2-
diniethylaminoethyl)-, and 2-[3-(4-methylpiperazinyl)-
propyl]-4-phenyl-l(2H)-phthalazinone were prepared 
by alkylating 4-phenyl-l(2H)-phthalazinone in alcohol 
in the presence of base. 4-Phenyl-2-(2-hydroxyethyl)-
l(2H)-phthalazmone was obtained by condensation 
of benzophenone-2-earboxylic acid with hydroxyethyl-
hydrazine, and on treatment with thionyl chloride 
gave 4-phenyl-2-(2-chloroethyl)-l(2H)-phtha]azinone. 
When the latter compound was heated at 100° for 2 
days with dimethylamine in ethanol, 30% of t he starting 
material was recovered. 2-(2-Dimethylaminoethyl)-
4-phenyl-l(2H)-phthalazinone could not be isolated 
from the tarry residues. 

The substituted dihvdrobenzothiadiazine dioxide 
(III, Ar = 4'-Cl-3'-H2XSOoC6H3) was prepared by con­
densing ci-ammobenzenesulfonamide with 2-chloro-o-
fo rmylbeiizenesulfonami.de. 

2-Chloro-o-formylbenzenesulfonaniide (IX) was pre­
pared from 6-chloro-m-toluidinc as shown in Chart II. 
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(i-Chloro-/H-toluidine was converted (00% over-all 
yield) to (i-chloro-m-toluenesulionamide by Stoll's 
method.2 Oxidation of this compound with chromium 
trioxide in acetic anhydride gave a triacetyl compound 
in 67% yield. Elemental analysis and infrared spec­
tral data confirmed the structure as VIII. Acetylation 
of the sulfonamido group under similar conditions has 

(6) II. W. I le reward , I.. J. l looley, and J. T h o m a s ( to Scottisli Dyes L td . ) , 
Brit ish P a t e n t 311,465 (1928); Chem. Abstr., 24 , 972 (1930). 

(7) M . Hido, S. Ka to , and M, Maezawa , Kouyo Kayaku Zaszhj', 6 1 , 1208 
(1958). 

been described by Topliss." In the infrared spectrum 
of VIII, bands at 1762 and 1722 cm. - 1 were attributed 
to C--0 vibrations due to the O-acetyl groups and X-
acelylsulfaniyl group, respectively. A band at. 172.") 
cm.-'1 has been found by Topliss to be associated with 
the X-acetylsulfamyl group in 2-acctylsulfamylacei-
anilide. Hydrolysis of the triacetate gave the free 
aldehyde (IX) which was characterized as its dinitro-
phenylhydrazoiie. 

Several other 3-aryldihydrobenzothiadiazine 1,1-di-
oxides (III) were prepared by condensing the appro­
priate aldehyde with o-aniinobenzenesulfonamide.9 

Xone of the compounds possessed diuretic activity 
when lested in the saline- or water-loaded rat. 

Experimental10 

Nitration of 4'-Chlorobenzophenone-2-carboxylic Acid. A. 
4'-Chlorobenzophenone-2-carboxylic acid (IV) (29.96 g., 0.1 
mole) was added slowly with stirring to a mixture of concentrated 
H2SO4 (55 ml.) and concentrated H N 0 3 (45 ml.), keeping the 
temperature below 80°. After the addition was complete, the 
mixture was heated at 80° for 1 hr. and poured onto ice. The 
solid was collected and reerystallized from 2-propanol, in.]). 
187-189°. Thin layer chromatography on silica in methanol-
hexane (3:2) showed the product to be a mixture (Ri 0.1S and 
0.49). Elemental analysis corresponded to a mixture of dinitro 
compounds. 

Anal. Calcd. for CMHiClX20-;: C, 47.(1: H, 2.01; Cl, 111.1; 
N, 8.0; equiv. \vt,, 351. Found: C, 47.5; H, 1.94; Cl, 10.4; 
X, 7.7; equiv. \vt., 353. 

Analytical reduction" with thanous chloride confirmed the 
presence of two nitro groups. 

B.—A mixture of IV (10 g.) and fuming HNOa was evaporated 
to dryness on a steam bath. The residue was washed with water 
and reerystallized to constant melting point from 2-propanol, 
m.p. 203-205° (lit.4 m.p. 202-204°), yield 5.4 g. ( 4 5 r ; ). 

Anal. Calcd. for CuH5ClN()6: Cl, lt.G: equiv. wt., 300. 
Found: Cl, 11.5; equiv. wt., 306. 

Quantitative reduction with TiCb confirmed the presence of 
one nitro group. 

From the mother liquors the dinitro mixture was obtained. 
When this experiment was repeated with 100 g. of IV a mixture 
of mono and dinitro compounds was isolated, m.p. 201-203°. 
When IV was allowed to stand in fuming nitric acid overnight 
only it mixture of dinitro compounds could be isolated. 

(.'. IV (10 g.) was added with stirring to fuming HNO3 
(40 ml.) the temperature being kept below 25°. After being 
stirred for 5 min.. the mixture was poured onto ice and worked up 
in the usual manner to give 9.0 g. (S0 r , )of the mononitro acid, 
m.p. 204-205°. A 78'.',' yield was obtained when the experiment 
was repeated with 100 g. of IV. 

3'-Amino-4'-chlorobenzophenone-2-carboxylic Acid.--To a 
stirred, cooled (below 25°) solution of 4'-chloro-3'-nitrobenzo-
phenone-2-carboxylic acid (10 g., 0.033 mole) in ethanol (100 
ml.) was added it solution of S11CI2 (22.6 g., 0.1 mole) in concen­
trated HCl (20 ml. i. After the addition was complete, the 
mixture wits stirred at 40° for 45 min. The solvent was then 
evaporated in menu, and the residue was brought to pH 5 with 
dilute Xa2C03 and extracted several times with chloroform. 
The combined extracts were dried Ofa-jSCi) and evaporated to 
give it bright yellow solid. Crystallization from benzene gave 
pale yellow needles of the amino acid (5.2 g., 5 7 ' , ), m.p. 179 
ISO0 "(lit.7 m.p. 1st.5- 182°). 

Phthalazinones. Method A. 4-(,4-Chloro-3-sulfamyl)phenyl-
](2H)-phthalazinone. A mixture of 4'-chloro-3'-sulfamyll>cmzo-

1,8) J. G. Topl iss , ./. Org. Chem., 27, 654 (1962). 
(9) L. H. Werne r , A. H a l a m a n d a r i s , S. Rieca , Jr . , L. Dorfman, and G. 

I)e S tevens , / . Am. Chem. Soc. 82, 1161 (1960). 
(10) Me l t i ng po in ts were recorded usiny an e l ec t ro the rma l mel t ing po in t 

a p p a r a t u s compr is ing a gas -hea ted Mock and t h e r m o m e t e r ca l ib ra ted for ex­
posed s t em. Mic roana lyses a re by Mr. M . G r a h a m and infrared spec t r a by 
Miss K. V. K ^ i n r o n (Analy t ica l Labora tor ies , Smith Kline and 1'rench 
Labora to r i e s L t d . ) . 

i l l ) S. S i lv ia , " Q u a n t i t a t i v e Organic Analysis cm Func t iona l G r o u p s , " 
John Wiley and Sons. Inc . , New Vork, X. V., lHoi). p. 128. 

rmylbeiizenesulfonami.de
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TABLE I 

2-ALKYL-4-ARYL-1(2H)-PHTHALAZINONES 

Ar 

oq~ 
0 

Ar 
4 ' -C l -3 ' -H 2 N0 2 SCeFt3 
4 ' - C l - 3 ' - N 0 2 C s H a 
CeHs 
CsHs 

CsHs 

H 
H 
CHsCsHs 
CF£ 2 CH 2 N(CH S ) 2 

(CHriiN NCH3 

M e t h o d 

A Aq. D M F " 

C r y s t n . 
so lven t 

A 
Bb-C 

B 

M . p . , °C . 

323-325 
Aq. e thano l 277-278 
D M F - e t h a n o l (1 :1) 186-187 

1 0 1 - 1 0 3 . 5 

F o r m u l a Calcd. 

CuHioClNaOjS 4 9 . 5 
C H H S C I N S O S 5 6 . 1 

C21H18N.O 8 0 . 7 

- C , % . H , %-

P e t r . e ther 

P e t r . e ther 117-119 

C i s H n N i O 

C 2 sH ! 6 N 4 0 

73. 

72. 

F o u n d 
5 0 . 1 
5 6 . 1 
8 1 . 0 
7 3 . 6 

7 2 . 8 5 

- N , % 
Calcd. 

2 . 9 8 
2 . 6 3 
5 .16 
6 . 5 3 

7.23 

F o u n d Calcd. F o u n d 

3 . 0 12 .7 1 2 . 5 
2 . 6 3 13 .9 1 4 . 0 
5 .16 9 . 0 7 9 . 3 
6 .60 1 4 . 3 14 .3 

7 . 2 2 15 .46 1 5 . 1 8 

CeHs C H 2 C H 2 O H Ad-° E t h a n o l 158-160 C16H14N2O2 7 2 . 2 7 2 . 4 5 . 3 0 5 . 2 1 1 0 . 5 10 .4 
4 ' -C lC6H, C H 2 C H 2 O H Ad E t h a n o l 1 5 2 . 5 - 1 5 3 . 5 CiaHiiClNsO. 6 3 . 9 6 4 . 0 4 . 3 6 4 . 3 5 9 . 3 9 . 4 

a D M F = dimethylformamide. h KOH in 9 5 % ethanol. c Boiled under reflux 1 hr., and the white solid was collected, washed with 
hot water, and crystallized from benzene. d HOCH 2CH 2NHNH 2 and the benzophenone-2-carboxylic acid, in a mole ratio of 2 :1 , 
respectively, were heated for 30 min. e The resulting clear solution was treated with water to give solid crude product. 

TABLE I I 

3-ARYL-3,4-DIHYDRO-(2H)-1,2,4-BENZOTHIADIAZINE 1,1-DIOXIDES 

Ar 

CeHs 
4-N02C6H4 

4-CH3OC6H4 

4-CF3C6H4 

4-ClC6H4 

3-CICH4 
4-FC6H4 

4-CH3C6H4 

4-(CH3)2NC6H4 

3-NO2-4-CICH3 

Crystn. 
solvent0 

c 
A 
B 
C 
B 
B 
B 
B 
C 
B 

M.p., °C. 

137-138 
227-230 
164-165 
239-240 
199-201 
195-198 
186-188 
168-170 
143-144 
200-202 

r T <?HA' 

Formula 

C13H12-N2O2S 

C13H11N3O4S 

CI4H14N203S 
C14HnF3N202S 
C13HnCLN202S 
C13HnClN202S 
Ci3HnFN202S 
C„H14N202S 
C15HI7N302S 
C13H10ClN3O4S 

c, 
Calcd. 

60.0 
57.2 
57.9 
51.2 
53.0 
53.0 
56.1 
61.3 
59.4 
45.95 

% • 
Found 

60.2 
57.8 
58.0 
51.5 
52.9 
52.9 
56.2 
61.2 
59.5 
45.9 

. H, 
Calcd. 

4.65 
3.63 
4.86 
3.38 
3.76 
3.76 
3.98 
5.14 
5.65 
2.97 

% • 
Found 

4.78 
3.72 
4.80 
3.46 
3.87 
4.01 
4.10 
5.13 
5.69 
2.97 

N, 
Calcd. 

13.8 
9.65 
8.5 
9.5 
9.5 

10.0 
10.2 
13.9 
12.4 

% • 

Found 

13.9 
9.7 
8.55 
9.4 
9.7 

10.15 
9.8 

13.9 
12.0 

0 A = methyl ethyl ketone, B = ethanol, C = 2-propanol. 

phenone-2-carboxylic acid1 (8.5 g., 0.025 mole) and hydrazine 
(40% w./w. in water, 5 ml.) was heated on a steam bath for 1 hr. 
The solid mass was triturated with water and then recrystallized 
from aqueous dimethylformamide to give the phthalazinone 
(6.7 g., 80%). 

Method B. 4-PhenyI-2-(2-dimethyIaminoethyI)-l(2H)-phthal-
azinone.—A mixture of 4-phenyl-l(2H)-phthalazinone (4.4 g., 
0.02 mole) and dimethylaminoethyl chloride hydrochloride (3 g., 
0.022 mole) in methanol (50 ml.) containing sodium methoxide 
(2.2 g., 0.04 mole) was heated on a steam bath for 2 hr. Inor­
ganic material was removed by filtration of the chilled mixture 
and the filtrate was evaporated to dryness. The residue was 
triturated with 2 N HC1 and a small amount of starting material 
was removed. Neutralization gave the phthalazinone, which 
crystallized from petroleum ether (b.p. 60-80°) as a colorless 
solid. 

2-Chloroethyl-4-phenyl-l(2H)-phthaIazlnone.—A mixture of 
4-phenyl-2-hydroxyethyl-l(2H)-phthalazinone (10 g.), benzene 
(100 ml.), and SOCl2 (3.5 ml.) was heated under reflux for 3 hr. 
The solvent was removed in vacuo, and the residue crystallized 
from ethanol as colorless prisms (7.6 g., 71%), m.p. 125-126°. 

Anal. Calcd. for C18Hi,ClNO: C, 67.5; H, 4.60; CI, 12.45; 
N, 9.8. Found: C, 67.2; H, 4.87; CI, 12.1; N, 9.6. 

2-AminobenzenesuIfonamide.—To a boiling suspension of 2-
nitrobenzenesulfonamide12 (50 g., 0.25 mole) in ethanol was 
added palladium-charcoal catalyst (1 g., 10% Pd-C) followed by 
hydrazine hydrate (40 ml., 42% w./w. in water). After the 
addition was complete the mixture was boiled for 1.5 hr. and 
cooled, and the catalyst was filtered. The filtrate was evaporated 

(12) H . E . F i e r z - D a v i d , E . Schl i t t ler , a n d H . W a l d m a n n , Helv. Chim. 
Acta, 12, 663 (1929). 

to dryness and the residue was triturated with water to give a 
buff crystalline solid (39 g., 92.5%), m.p. 156-157° (lit.11 m.p. 
150°). Reduction with iron filings in glacial acetic acid11 gave a 
51 % yield of the product and was more difficult to work up. 

6-ChIorotoIuene-3-sulfonamide.—6-Chloro-3-toluidine (195.8 
g., 1.38 moles) was diazotized in glacial acetic acid (2.14 1.) 
containing concentrated HC1 (445 ml.) with sodium nitrite (300 
g., dissolved in water). The diazonium solution was added 
with cooling to a solution of S0 3 in glacial acetic acid (750 ml., 
30% w./w. S03) containing cuprous chloride (58 g. of Cu2Cl2 

in 99 ml. of water). The mixture was stirred for a further 2 hr. 
and then filtered and poured into water, when the crude sulfonyl 
chloride was precipitated. This could not be crystallized but was 
converted directly to the sulfonamide by stirring with cold con­
centrated aqueous ammonia. The amide crystallized from 
ethanol as colorless prisms (161 g., 61%), m.p. 157.5-159.5°. 

Anal. Calcd. for CTHSC1N02S: C, 40.9; H, 3.92; CI, 17.3; 
S, 15.6. Found: C, 41.2; H, 3.79; CI, 17.2; S, 15.6. 

N-Acetyl-2-chloro-5-diacetoxymethylbenzenesulfonamide.— 
To a stirred, cooled (5°) solution of 6-chlorotoluene-3-sulfonamide 
(167 g., 0.82 mole) in acetic acid (1280 ml.) and acetic anhydride 
(1270 ml.), concentrated H2S04 (190 ml.) was slowly added fol­
lowed by finely ground chromium trioxide (224 g.). The result­
ing mixture was stirred at room temperature for 20 min., then 
poured onto ice and allowed to stand overnight. The solid was 
filtered and crystallized from ethyl acetate to give 144 g. (49%) 
of pure product with m.p. 173-175°. 

Anal. Calcd. for C13H14C1N0,S: C, 42.9; H, 3.88; CI, 9.75: 
N, 3.85. Found: C, 42.80; H, 4.00; CI, 9.79; N, 3.81. 

From the mother liquors 60 g. of solid was obtained which on 
crystallization from ethanol gave mixtures of the product and an 
acid (infrared spectrum). Evaporation of the liquors and 
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crystallization of the residue from acetic acid gave 5 g. of 3-
acet vlsulfamvl-4-ehlorobenzoic acid. m.p. 235-240°. 

Anal. Calcd. for C9H8C1N06S: O, 38.90: H, 2.!); N, 5.05. 
Found: C, 38.74; H, 2.73; N, 4.80. 

2-ChIoro-5-formylbenzenesuIfonamide.—Ethanol (750 ml.) 
containing the triacetate VIII (118 g., 0.325 mole) and 350 ml. of 
2 ,V HC1 was boiled under reflux for 20 min. The ethanol was 
evaporated under reduced pressure, and the residue was diluted 
with water to precipitate a colorless solid. Crystallization from 
2-propanol gave 31 g. (43.5'v) of pure aldehyde with m.p. Kit) 
170°. 

Anal. Calcd. for C7H6C1X()3H: C, 38.27; H, 2.75: ('1,10.14: 
X, 0.3S. Found: C, 38.22; H, 3.00; CI, 16.40; X, 0.18. 

Subsequent fractions of crystals from the liquors, although 
having good melting points (164-167°), were shown by infrared 
spectra to contain varying proportions of partially hydrolyzed 
material. 

Infrared spectra showed pure aldehvde (Nujol mull): 
> C - ^ 0 (1604 cm. - ' ) , SO,.NH.. (1168 and 1330 cm.- ' ) , NH, 

Structures Related to Morphine. XXX.1 

N-Hexyl- and 5-Butyl-, -Amyl-, and 
-Hexyl-6,7-benzomorphans 

B u r WAN C. JOHIII,2" COLIN F. CIIIONELI,,"1 ' AND EVERETTE L. MAY 

Laboratory of Chemistry, National institute of Arthritis and 
Metabolic Diseases, National Institutes of Health, 

Bethesda, Maryland 20014 

Received April !), 1965 

Recently it was reported3 that optimal analgetic 
behavior in the o,9-dialkyl-2'-hydroxy-2'-methyl-6,7-
benzomorphan series was shown when the sum of the 
carbon atoms of these two alkyl substituents was 2-4. 
It is also known that there is complete loss of activity 
when the methyl group on the nitrogen of 2'-hydroxy-
2,5,9-trimethyl-6,7-benzomorphan is replaced by ethyl, 
propyl, or butyl, but that activity is restored when 
the group on nitrogen becomes amyl.4 To further 
define structural limits at the 2(nitrogen)- and 
o-positions, 2-hexyl-2'-hydroxy-a-o,9-dimethyl-6,7-ben-
zomorphan (III)5 and o-butyl-, -amyl-, and -hexyl-
2'-hydroxy-2-methyl-G,7-benzomorphans (II) have been 
synthesized, assessed for analgetic activity, and com­
pared with the lower homologs. 

The method of synthesis used for II via I was a 
modification of the Stevens rearrangement and has been 
described before3,6 for various analogs. Acid cycliza-
tion of I proceeded in much lower yields than was the 
case with lower homologs3'6 and with 3,4-dialkyl-

(1) Prev ious p a p e r : C. F . Chignell and E . L. M a y , •/. Med. Chem.. S, 
M8!> (1965). 

(2) (a) Visi t ing Scient is t from Al l ahabad Unive r s i ty , I nd i a , (b) Vis i t ine 
Fellow from the Chelsea School of P h a r m a c y , L o n d o n , E n g l a n d . 

(3) .). H . Ager, S. E . Ful le r ton , and E. I,. M a y , ./. Med. Chem., 6, 322 
(1963). 

(4) (a) J . H. Ager and E . L. M a y , J. Org. Chem., 2 5 , 984 (1960); (b) S. 
Archer , N . F . Alber t son , L. S. Har r i s , A. K. Pierson, and ,1. G. Bi rd . J. 
Med. Chem.. 7, 125 (1964), h a v e found t h a t t he X - p r o p y l c o m p o u n d is one 
of the mos t p o t e n t m o r p h i n e an t agon i s t s known . 

(5) For proof of configurat ion a t posi t ion 9 and an exp lana t ion of the a-
and ^-des ignat ions , see S. E . Ful le r ton , F,. L. M a y , and E. D . Becker, ./. 
OI-IJ. Chem., 27, 2144 (1962). 

(«)(a) E . M . F r y and E. L. M a y . ihid.. 26, 2592 (1961); (b) S. Sai to and 
E. I.. May , ihid, 27, 948 (1902). 

(3400, 3370, 3205, and 3220 cm. ' i : mixture.- (Nujol mulli: 
split carbonyl at 1694 (OHO) and 1725 cm.-1 . 

2,4-Dinitrophenylhydrazone, m.p. 301-302°, from dimethyl-
fonnamide -ethanol. 

Anal. Calcd. for Ci3H luClX506S: N, 17.6. Found: X, 17.45. 
3-(4-Chloro-3-sulfamoylphenyl)-3,4-dihydro-(2H)-l,2,4-benzo-

thiadiazine 1,1-Dioxide.—Diglyme (40 ml.) containing o-amino-
benzenesulfonamide (3.44 g., 0.02 mole), 2-chloro-5-formyl-
benzenesulfonamide (4.7 g., 0.02 mole), and 0.2 ml. of ethyl 
acetate saturated with anhydrous HC1 was heated at 90-
11)0° for 4 lit. The resulting solution was cooled and poured 
onto 200 ml. of water to precipitate a sticky solid. Trituration 
with ether gave a mlorles- solid. Repeated crystallization from 
dtglvme-water gave an analytical sample, m.p. 262 264°. 

.inal. Calcd. for C,3H,2C1X3()4S2: C, 41.76; II, 3.24; X. 
11.24. Found: C, 41.75; H, 3.37: X, 11.00. 

Subsequent, fractions had m.p. 259-261° which could not be 
improved. The compounds listed in Table II were prepared by 
the same general procedure. 

l,2,"),()-tetrahydropyridincs when the alkyl group at 
position 4 was methyl to propyl.3'1,7 Phosphoric acid 
(8.5%) at loO-lGO0'proved superior to boiling 48% 
Iffir. 

Compound Ilia was synthesized from 2'-methoxy-
a-2,"),9-trimethyl-f),7-benzomorphan essentially as de­
scribed for lower X-alkyl homologs.4a Benzomorphan 
la was converted to the methyl ether (with diazo-
inethane) which, as the methiodide, was cleaved to 
l,2-dihydro(2-dimethylaminoethyl)-l-hexyl-7-methoxy-
naphthalene with hot, aqueous XaOH. This methine 
was hydrogenated to the corresponding tetrahydro-
naphthalene which was tested for diuretic activity.!> 

As shown in Table I, in the o-alkyl series, compounds 

TABLE I 

ANALGETIC ACTIVITY OF 5-ALK.YL-2'-HYDROXY-2-METHYI.-

6,7-BEXZOMORI'HANS ( I I ) AND OF A-2-ALKYL-2'-HYDROX Y-

5,9-DIMETHYL-6,7-BE.XZOMORPHAXS ( I I I ) 

No. 
l id 
He 
Ilf 
I la 
l ib 
He 
Mo 

- —11-
H 

Me 
Et 
Pr 
Bu 
Am 
Hex 

rphine 

E1V 
10.4'' 
2.3' ' 
2 .1 ' ' 
2.0 
3.4 

10.S 
2. 1 

'?. 

I l l b 
IIIc 
H i d 
I l ie 
I Ilf 
I l ia 

- I l l • — 

H i 

Me 
El 
Pr 
Hit 
Am 
Hex 

" Expressed in mg./kg. of hydrochloride salt (mice, subcu­
taneous administration): see X. B. Eddy and I). Leimbach, 
./. Pharmacol. Exptl. The rap., 107, 385 (1953). ' 'See ref. 3. 
' Inactive; see ref. 4. '' See ref. 4. 

He, Ilf, and Ua are equipotent and comparable to 
morphine.9 Activity begins to drop with amyl (lib) 
and decreases sharply with hexyl (lie) which is almost 
identical with the o-methyl homolog (lid). Thus, 
like the 5,9-dialkyl series, maximum activity obtains 
when the carbon total numbers 2-4. In contrast, 

(7) J . H. Ager, S. E. Ful ler ton, 1). Al. Fry , and E. L. M a y , ihid., 28 , 2470 
(1H63). 

(8) By Smi th Kline and French Labora to r i e s . 
(9) Consider ing opt ical ac l iv i ty , morph ine is only half as p o t e n t on the 

reasonable a s sumpt ion tlutt most of the ac t iv i ty of II ( rncemates) resides in 
one a n t i p o d e . 

Notes 


