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The synthesis of some nitrogenous substituted 1,3-benzodioxoles and 1,4-benzodioxans is described. The ef-
fects of these compounds, in particular the antihvpertensive 2-guanidinomethyl-1,4-benzodioxan, on the periph-

eral sympathetic nervous system are discussed.

The biological activity of 2-phenoxyethylamines and
cyclic compounds containing the same structural
features has a long history which has been reviewed
comprehensively.2 In more recent years a wide variety
of highly active compounds has been described; these
include stimulants of autonomic ganglia® and of skeletal
muscles,* inhibitors of amine oxidase,? long-lasting local
anesthetics,® and the adrenergic-neurone blocking
drugs.”—*

2-Anminomethyl-1,4-benzodioxans have been studied
in some detail,2 but at the outset of our work little was
known of derivatives with guanidine!® or quaternary
ammonium side chains. We considered that the combi-
nation of these structural features would prove interest-
ing, since 1,4-benzodioxans are known to have an af-
finity for adrenergic receptor sites (causing antagonism
to epinephrine),? and the strongly basic or quaternary
side chains seem to be a prerequisite for adrenergic-
neurone blockade.7—%11

We have prepared two series of compounds, 2-sub-
stituted 1,3-benzodioxoles (Ia) and 2-substituted 1,4-
benzodioxans (IIa). In each case we have studied
the effect of methyl substitution in the aromatic ring,
that is compounds derived from Ib, Ic, and Ilc.
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One of the compounds studied, 2-guanidinomethyl-
1,4-benzodioxan (ITa, X = NHC(NH;=NH),"2 has
recently been described by Augstein and Green! as
an active antihypertensive agent. The pharmacology
of this compound!® and the other compounds which
have been studied will be discussed later.

1,3-Benzodioxoles.—Surprisingly little use of 1,3-
benzodioxoles has heen made as a nucleus for the
synthesis of drugs. The ester Ia (X = COC.H;)
is best prepared by the method of Hartzfeld, et al.l¢;
the pure ester and its derivatives which are described
later are not particularly unstable.’> The esters Ib
(X = COCoH;y) and Ie (X = COC.H;) were pre-
pared in a similar way. The removal of the last traces
of hydroxylic impurity from all these esters is costly
in terms of material and for many purposes we did not
effect complete purification at this stage.

The amides la~c (X = CONH,)!® are readily pre-
pared by the action of amimonia on the ethyl esters.
The substituted amides Ia~c [X = CON(CHj), and
CON(C;H;);] have been prepared similarly, but the
conditions were rather critical if the amides were to
be sufficiently pure to crystallize. The reactivity of
amines towards the esters was in the order NH; >>
NH(CHj;); >> NH(C:;H;),, and the reactivity of the
esters was in the order Ia > Ib > Ic (X = CO,C.Hs;).
The reaction between the last named of each reagent
was so sluggish that decomposition and hydrolysis
were the major reactions, and the pure amide could not
be isolated.

Reduction of the amides was effected by lithium
aluminum hydride in refluxing ether. High yields of
tertiary amines were obtained. The primmary amines
were obtained in lower and variable yields owing to
the relative insolubility of the amides necessitating a
prolonged reaction (while the amide was being intro-
duced from a Soxhlet thimble), Decomposition oc-
curred in the higher boiling tetrahydrofuran.

In the first experiments on these reductions, ethyl
acetate was used to decompose the excess reagent.
From these reactions, the N-acetylamine was isolated,
evidently due to reaction of the anion [Ia (or b), X =

(12) This compound has been given the approved name guanoxan.

(13) The compounds deseribed in this paper were first disclosed in Smith
Kiline and French Laboratories Provisional Patent Application No. 46075/61
(Deec. 22, 1961) and 3340/62 (Jan. 29, 1962).

(14) H. A. Hartzfeld, R. G. Johnson, and H. Gilman, J. Org. Chem., 22,
1717 (1957).

(15) A, Burger, D, G. Markees, W. R. Nes, and W. L. Yost {J. 4dm.
Chem. Soc., 71, 3307 (1949) | state thiat similar compounds are unstable, even
to dilute alkali.

(16) Ia (X = CONHy has been described as having m.p. 110-112°14 and
105-106°.55 We find m.p, 110-112°,
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ful details. 4 Prepared by teating an ediereal soluticar of the amine with 2-prapanolic hydrogen chloride.
the ediyl ester with excess of anhivdrus diethylamine at room temnperatire for 17 hr.

= waler,
© Prepared by reaction f
T'he product being distilled at 120° ((L25 mm. .

¢ See expeeiinen-

S Muetbiodides were obained from the tertiary bases by standing an ethereal or nmechanslic solntion with methyl iodide ac roonm temper-
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T caled. — Y found —
Formula C H N Hal. C H N Hal,

CsHgNO, 63.55 6.0 9.27 62.96 5.90 9.21
CsH 1 CINO: 51.22 5.37 7.47 18.90 31.03 5.23 7.60 18.71
CoHoN2Oy 55.66 5.19 14.43 35.62 5.52 14.35
CeHN, O, 51.92 3.88 13.46 52.04 3.92 13.62
CoH1N4Os 42.19 4.73 21,87 42.32 4.69 21.77
CiwHnuNO, 62.17 5.74 7.25 62.48 5.54 7.39
CioHinNOy 62.17 5.74 7.25 62.09 5.65 T.44
CiHuNO, 67.02 7.31 7.82 67.33 7.15 8.06
Ci1HuCINO, 55.68 6.54 6.50 16.44 55.70 6.54 6.61 16.03
C1:HisNO; 65.12 6.83 6.33 65.02 6.83 6.46
CiH1sNOy 69.52 8.27 6.76 69.32 8.11 6.77
C12H1sCIN O, 59.14 7.45 5.75 14.55 58.78 7.36 5.85 14.69
CuHINO, 41.13 5.02 4.36 39.52 41.19 5.10 4.11 39.54
C1sH»INO, 46.30 6.11 3.86 34.94 46.36 6.04 3.92 34.72
CuH 104 63.45 5.81 63.22 5.90
CyH;0, 59.98 4.48 60.15 4.37
CsHyNOy 6().34 5.06 7.82 60.28 5.03 7.82
CoHiuNO: 65.44 6.71 8.48 65.56 6.64 8.48
CoHCINO, 53.60 6.00 6.95 17.58 53.91 5.78 7.09 17.41
C1oH12N120;5 57.68 3.81 13.45 57.90 5.94 13.89
CioH10N:04 54.05 4.54 12.61 33.85 4.46 12.98
CioHiaN4O; 44 .44 5.22 20.73 44 .17 5.28 20.32
CiuH;sNO; 63.76 6.32 6.76 64.06 6.44 6.70
C1:H1eNOy 68.93 7.33 5.36 69.17 7.53 5.40
CuHi3NO, 63.75 6.32 6.76 63.78 6.37 6.82
CuH;:NO, 68.37 7.82 7.25 68.61 7.82 V.28
CuHCINO. 57.51 7.02 6.09 15.43 57.42 7.10 6.20 15.43
CsHisNO; 66.36 7.28 5.95 66.44 7.05 5.97
CisH1sNO. 70.56 8.68 6.33 70.30 8.28 6.69
Ci13HzCIN O, 60.57 7.82 5.43 13.75 60.61 7.85 5.42 13.4Y
Cr2HisINO, 43.00 5.41 4.18 37.86 43 .06 5.32 4.20 37.61
Ci1H22INO: 46.29 6.11 3.86 34.94 46.49 5.75 3.98 35.22
CisHuINO, 47.75 6.41 3.71 33.64 47.96 6.51 3.70 33.89
CyyHuCINO, 61.54 4.25 4.22 10.69 61.51 4.03 4.37 10.50
CyHiCINO; 64.24 5.07 64.09 4.88
CrH;;CLNO; 57.65 4.84 3.96 20.02 58.06 5.00 4.00 19.79
CisHiyNO; 66.04 5.23 4.28 65.93 5.21 4.68
CisHyCIN O, 61.80 5.76 4.00 10.14 61.86 5.37 4.18 9.89
C2Hy404 64.85 6.35 64.89 6.40
C1oH 1004 61.85 5.19 61.78 5.40
CioHuNO;y 62.17 5.74 7.25 62.22 5.62 7.31
CioHisNOs 7.81 8.02
C1H1CINO, 55.68 6.54 6.49 16.44 55.71 6.51 6.51 16,64
CuHsN203 59.47 6.33 12.61 59.51 6.52 12,63
CuHisNOs 46.48 5.67 19.71 46.53 5.63 19.58
CHi3NO, 65.14 6.83 6.33 65.15 6.93 6.53
Ci1eHi3sCIN O, 59.13 7.44 5.75 14,55 59.20 7.56 5.58 14.72
Ci3HyINO: 4.01 36.34 3.93 35.87

was the only product isolated when the carboxylic acid was heated in dimethylformamide (90-120° for 24 hr.) with urea and dicyclo-
hexylcarbodiimide in an attempt to prepare the acylurea. * From ethyl! ester and dimethylamine in ethanol (1.2 mole of 379, w./w.)
at —10 to —15° for 1 hr., then poured into dilute HC! and extracted into ether. * Reaction of ester and excess of diethylamine at 0°
for 6 days, then poured into dilute hydrochloric acid and extracted into ether. ™ The ester was very hard to free from hydroxylic im-
purities (as indicated by infrared). The ester darkened rapidly on keeping and appeared to be much less stable than its lower homo-
logs. ™ Taken at 27°, ° Prepared by hydrolysis of ester with KOH in aqueous ethanol (2:3). ? Reaction of ester and excess of 35%
w./w. aqueous ammonia in methanol at —70°, reaction allowed to warm to 0° during 45 min., dilution with water gave the amide.
7 Reaction of ester and excess dimethylamine in methanol at —70°; reaction was allowed to reach room temperature during 1 hr.; kept
at room temperature for 45 min., diluted with water, and the product was collected in ether.
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*See tootnote g in Table 1. * See footnote hin Table 1. ¢ Halogen orsulfur. 4 See expurimental details. ¢ Prepared by the method
deseribed in ref. 220 7 From ethyl ester and excess of dimethylamine in methanol (3047 w./w.) at 0° for 20 hr. ¢ From an ethereal
soluticn of the mnine with 2-propaaolic hvdrogen chloride. * Frem the tertiary amine by reaction with methyl iodide in ether or
methanol at roomn temperature for 24 hr,  * From the tertiary amine with ethyl iodide ander meflnx. 7 Analysis was preclnded by very
rupid formation of a earbonace.  * From (he primary amine by the Clarke-Eschweiler procedire. ' I'rom the gummy iodide by (reat-
menc with silver paehileente in ethinol. ™ The buse has been described many times i chere is apparently 1o record «f the bydro-
chloride. < This compoimid is deseribed in Belgian Patent 613,215 (1962) w8 having nip. S4-85°. 2 Prepared by the method of R W.
Seoughton, Ho Lo Dickison, and O, GL Fiaezhngh I Dn, Chem. Soc, 61, 408 (1939)]. # The Ketone and oximne are deseribed in British

CHoNTI-} with ethyl acetate. This anion may be  used to decompuse the excess lithium aluminum hy-
stabilized by the induetive effeet of the oxygen atoms.”  dride. Derivatives of these amines which have been
L later reductions a mixture of ethanol and ether was  prepared are listed in Table 1.
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whiel Jave o100 0 1706 et LbRiomzenlioxan-2-earbosa il (e 1230 a1t 108 400 c1r. 7. 10 it 1235-1237 and 1124 -1084 o0, 71, b at 1260 -
porel by sperliod doseribed iz ref. 235 Gus //:"‘“:‘(";14 (G, 7 (v ay by 1250 and 1120--1008 can, 10 All derivadves of Taoand 1b bove w strosg aro.

of nctorest Lo poied car € soine foulures nf the infrarmd spectra of the 180020 U Dand ot 1AC DIRGC . 0,
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—reeeeooo - % caled. —m—— m————————— % found —
Forimula C H N o C " N ¢

CuH104 68.02 7.26 68.19 7.12
Ci1sHz0058 62.05 5.79 9.20 61.85 5.72 8.77
CuHi3BroO, 51.38 5.10 31.08 51.52 5.03 30.84
C13H160,4 d
CuHi3NO4 63.75 6.32 6.76 63.38 6.36 6.48
CuHicCINO, 57.51 7.02 6.10 15.43 57.68 6.82 6.01 15.19
C12H16N20; 61.00 6.83 11.86 60.84 6.64 12.00
C12HisN,O; 48.32 6.08 18.78 48.49 6.24 18.60
CisHiN Oy 66.36 7.28 5.95 66.54 7.41 6.21
CH1eN O, 70.35 8.65 6.33 70.50 8.42 6.48
C13HyCINOs 60.58 7.82 5.43 13.78 60.51 7.83 5.32 13.50
CiHaCINO: 63.03 8.46 4.90 12,40 62.94 8.49 4.66 12.30
C1aH=INO. 46.29 6.11 3.86 34.94 46.50 6.11 3.71 34.72
CisHauINO, 47.75 6.41 3.71 33.64 47.96 6.45 3.51 33.41
CHiINO. 50.37 6.96 3.46 31.31 50.18 6.95 3.46 31.13
CisH26IN O, 49.11 6.69 3.58 32.43 49.12 6.65 3.67 32.61
C1.H 1,0, 69.88 6.84 69.82 6.87
C12H1sN Oy 65.14 6.83 6.33 65.02 6.86 6.31
CeHyNO, i
CiH;sCINO, 59.13 7.45 5.74 14.54 59.13 7.49 5.56 14 .37
CagHyo NS H.O 50.80 6.89 13.67 50.81 6.70 13.89
CuHaNO: 71.45 9.00 5.95 71.46 9.01 6.04
C1:HasCIN O 51.50 6.91 4.00 51.07 7.01 4.29
C16H16058 59.98 5.03 10.01 59.88 5.11 10.20
CeH.CINQ, 53.60 6.00 6.95 17.58 53.34 5.81 6.93 17.62
CuHsCINO; 37.52 7.02 6.10 15.44 57.54 7.00 6.03 15.34
CioHpN:0; 37.68 5.81 13.46 57.91 5.37 13.70
CoH,oN 204 54.05 4. 54 12.61 54.18 4.52 12.76
CioH 1N 05 44 .44 5,22 20.73 44.60 5.43 20.42
CisHaWINO, 47.75 6.41 3.71 47.99 6.39 3.57
CioH 103 67.39 5.65 67.33 5.69
C1H 1 NO; 62.17 5.74 7.25 62.36 5.98 7.22
C1oH13NO. 67.02 7.31 7.82 66.91 7.20 7.89
CH s CINO: 55.69 6.54 6.49 16.44 55.52 6.34 6.24 16.31
CuHusN,O; 59.45 6.35 12.61 59.43 6.17 12.41
CuHeN,O; 46.47 5.67 19.71 46.64 5.81 19.65
CpHiNO, 69.54 8.27 6.76 69.42 8.40 6.73
C12:HizNOs 69.52 827 6.76 69.69 8.22 6.74
CHjsCIN O, 59.14 7.45 5.75 14.55 59.28 7.31 5.49 14,60
Ci1:Hu NO: 71.45 9.00 5.95 71.38 8.85 5.82
CuH»INO, 46.28 6.11 3.86 34.93 46.15 5.99 3.81 34.69
CoHaNOsS 61.04 6.92 3.56 60.82 6.86 3.50
C1sH2CINOg 51.350 6.92 4.00 10.14 51.34 7.13 4.04 10.00

Patent 948,478 (1964). The ketone has also been prepared by a very indirect route by V. Rosnati and F. De Marchi [Tetrahedron, 18,
289 (1962)]. ¢ This amine is recorded in ref. 20, but the method of preparation and intermediates are not disclosed. ™ Prepared by
lithium aluminum hydride reduction of the acetamide [b.p. 160° (bath) (2 mm.)]; picrate, needles from aqueous methanol, had m.p.
134-138°*(Anal.  Caled. for Ci1sH2N4Og: C, 49.54; H, 4.62; N, 12.84. Found: C, 49.81; H, 4.75; N, 12.71). ¢ Described in ref.
20. *Prepared by lithium aluminum hydride reduction of the acetamide [b.p. 140° (0.15 mm.) n2p 1.5323)].  * The iodide is de-
scribed in ref. 20. ™ From equimolar amounts of tertiary base and methyl p-toluenesulfonate at 85° for 12 hr. The product, in
ethanol, was treated with perchlorie acid.

Compounds of the type I1I are known'® and werc all O (H,
obtained by the condensation of a catechol with a @ Ci
ketone in the presence of phosphorus pentoxide.?? o X
Attempts to apply this method to aldehyde derivatives 111

(18) J. Druey. Bull. soc. chim. France, 2, 2261 (1935); G. Benoit and B. .
Millev, ibid., 638 (1960); R. T. Arnold, N. Bortnick, and E. McMullen,  such as 2-amino- or 2-halogenoacetaldehyde dicthyl-

J. Am. Chem. Soc., 64, 1410 (1942). .. X A4 :
(18) 7. Bocsehen and G. 8100ff, Proc. Acad. Sci. Amsterdam. 36,170, 1250 2cetal failed, as did attempted cyclization by azeo

(1932): G Slooff, Rec. trav, chim., b4, 995 (1935). tropic distillation of a benzene solution of catechol
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R 1 \
H 1 CHNH. - HUL
11 H CHN(CH .- H(CL
H 1 CHLN(CaH,), - HC!
H H CHoNF(CHyiy 1
11 H CH«N *(CH; 51
H H CH.NHC(NHu=NH-HNO)y
H CH; CH,NH, -HCI
1l CHx CH,N(CH;).-HC
H CH; CHuN{(C.H;).- HCL
IS CHu CHoN H{CHyy I
H C'H; CHuN “(CHy ) Culd; -1
11 C'Hy CHoN(CoHyh I
11 ('Hy CHyNHC(NHy=:NII-HNO,
CUH; CHy CH,NH,;-H(C1
(*H; CH; CHNCCH;).- 1101
('Hy ('I‘Ig ( :}{_‘1.\' ((‘I{;LI
CHy CHy CH.ANHC(NHy - N -HN1;

« Deriodie stiimulation (15 see. every 2 min.) of postganghonic cerviead svimpathetis nerves 30 pilses/see., 0.0 msee. .
¢ Powerful nicotine-like dmg:; toxie to ennseions s,
¢ 10 mg.;'kg. increases responses to epineplirine,

«f nictitating meinbranes at a dose o 25 mg. /kg.
lionic nerve stimulation,

and various aldehydes in the presence ol p-taluenc-
sulfonic acid.

1,4-Benzodioxans.—Many substituted 1-4-benzodi-
oxans have varied and interesting biological activities.
The Dest known compounds are the cpinephrine an-
tagonists 2-(1-piperidylmethyl)-1,4-benzodioxan (Piper-
oxan)* and  2-diethylaminomethyl-1,4-henzodioxan
(Prosympal).?  Reeent variations of these structurves
and references are listed by Misitd, ef al.,* who deserihe
a nwuber of related compounds prepared since the
present investigation.

ti-Dimethyleatechol (vide nfre) reacted with epi-
chlorhydrvin, in the same way as the unsubstituted
catechol,*C to give the aleohol 11e (X CHsOH).
The bromde 1le (X CIEBr) could bnly be oh-
tained in poor vield, unlike the unsubsticuted analoyg
Ila (X CHyBr).  Howcever, the tosylates of both
alecohols have been prepared in good yield using the
method of Sekera and Marvel.22  The ethyl ester e
(X CO.CeH;) and both of the ketones [la and ¢
(X = COCHj;) have heen obtained from the catechol
and the appropriate 1,2-dibromide; the preparation
of these compounds was based on the method? used
for the ester [Ta (X = CO.CyHz).  Although the ester
Ile (N = COuCyH3) was not obtained in an analytically
pure candition, its properties and quantitative con-
versionn into the primary amide are evidence of its
wlentity.,

205 D, Misio, FooDe Morehic Vo Rositati, and D0 [Sove do Yedo e
Chow.. By 1280 (1462).
217 1L Fogrneaw, U Madeent, aml Y. de Lestrargze. Jo phacw. ol 18,
185 (10335,
(225 V. Coxekero aad o3 Maevel, S Ao Claone, Sy, 88, 3403 (10
it ). Koo, S0 Avekian, and Go T Muetin, ifdd., TT, 3373 (19457,

I hise Action o Ldrtita g mebibranes of vats
anesthotized witho elilnralose

o reduction (—) or (nmereuse

[STTTNS FTORP T,

(o vy et

I TIY Ie- Dinsae, {4} 1a response to

braoes ta yrover ., ke Hleetrical 10 - ol
B0 of ey [FRCH stiowlatioa® epiaepleinge

25 o — 65

i 1) (} -8

/i 25 -5 =50

‘ 25 -0 4-T0n

=50 10 0" 150

25250 I = [0 +-400

Lo 4] 350

h 1§ 1} =0

i 20 a - O

. 20 25 4+ N5

1025 11 =t =300

i 25 aE e

25 -0l [ 35 + 100

m 0 0

Fa (1 =)

25 0! <600

h 20 -2n - O}

» Norelaxation
Blocks effcers of pregang-

Reduction of the amides 1la and ¢ (X = CONHyj
gave good yields of the primary amines from whieh the
urcas and guanidines were obtained.  The ester Ila
(X = COCoH;) gave the dimethylamide in good yield
and this was reduced to the tertiary amine Ila [X =
CH.N(CHsy)s]. The diethylamine e [X CH.-
N{(CsHj)y] was obtained in high vield, as the hydro-
chloride. diveetly from the tosylate 1le (X CHy~
030:Cel1,CIL-p).

The  I-substituted cthylamines were  synthesized
{rom the ketones Laand ¢ (X = COCH,) #de the oximes
which were reduced cither catalytically ov, better, hy
lithium alomimun hydride.  Misitl, ¢ al® record
4 number of compounds devived from the amine 11a
IN = CH(CH)NTL | but do vat deseribe the prepara-
tion ot this campound itsell.  FPurther derivatives are
descevibied in Table TT and in the Experimental seetion.

3,6-Dimethylcatechol.—This catechol was required
for the preparation of compounds derived from Ic and
IIc; it is a constituent of coal tar, and has been synthe-
sized? in small quantities.  In order to obtain larger
amounts, we prepared 3,6-dimethylsalieylie acid in
365 vield by the method of Baine, ef al.,* but we were
nnable to eonvert this acid, or its acetate, into o suit-
able amide for the synthesis of the catechol (vie the
aldehyde).  This fallure is paralleled by our inability
to esterify 3,6-dimethylsalicylic acid under conditions
which are snceessful for salieylic acid itself.  The

01y g WL Boker, T Condy, 1 Gronby and D Miles, o Chene Sor.
113 (1a83y, (b do DL Loredant and Jo AL Seatt, sbid., 265 (10537,

133 O, Baine, G170 Ndwansod, J. WL Barton, J. L. Yiteh, D Ry Nwayam
it and 11, Jeskey, . O, Chenr., 19, 710 /19354) . D, Cameron, M. leskoy .
woed O Bugpe. didd. 15, 230110500,
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TasLe IV

ADRENOLYTIC AND ADRENERGIC-NEURONE BLOCKING AcTION OF DERIVATIVES OF 1,4-BENZODIOXAN

R

R R’ X
H H CH:NH,-HCI
H H CH:N(CH;).-HC1
H H CH.N H(CHjy)y- 1
H H CH,N H(CH; )y 1
H H CH.NHC(NH,)=NH -HNO;
CHj; CH; CH,NH,-HC!
CH;, CH; CH.N(CH;),-HCI
CHS CHa CHzN(CgH5)2 . HCl
CH;, CH;, CH,N+(CHj);-1~
CH; CH; CH.N *(CHj;)o(C.H;) 1~
CH;, CH; CH,N *(C.H;)s(CH;) -1~
CH; CH; CH.N *(C.H;);-1—
CH; CH; CH:NHC(NH,)=NH-HNO;
H H CH(CH;)NH,-HCI
H H CH(CH;)N(CH3).-HCI
H H CH(CH;)N(C,Hs),- HI
H H CH(CH;)N *(CHj),- C;H;805~
H H CH(CH;)NHC(NH,)=NH- -HNO;
CH; CH; CH(CH;)N #(CH;);- ClO,
CH;, CH;, CH(CH;)NHC(NH,)=NH"

0.5H:80,

@ Periodic stimulation (15 sec. every 2 min.) of postganglionic cervical sympathetic nerve (30 pulses/sec., 0.5 msec.).
° M.p. 214-215°;
¢ Blocks effects of preganglionic stimulation.
/ Powerful nicotine-like drug; toxic to conscious cats.

of nictitating membranes at a dose of 25 mg./kg.
chim. ital., 86, 1336 (1956)] record m.p. 218-220°.
epinephrine.

methyl ester was obtained (139;) by reaction with
dimethyl sulfate and potassium bicarbonate in acetone.

The desired catechol was finally prepared by carbo-
nation of 3-methylcatechol under controlled condi-
tions.?* The 2.3-dihydroxy-4-methylbenzoic acid was
esterified and reduced to the benzyl alcohol, which
was surprisingly unstable in many solvents above about
40°, making its purification difficult. Hydrogenolysis
of the aleohol in ethanol, or acetic acid containing a
trace of concentrated hydrochloric acid, afforded 3,6~
dimethylecatechol.

No product was obtained from methyl 2.3~-dihydroxy-
4-methylbenzoate and either lithium aluminum hy-
dride—aluminum chloride?” or potassium borohydride-
lithiuni chloride in tetrahydrofuran. 2

Pharmacological Results.—Compounds were in-
vestigated for adrenolytic and adrenergic-neurone block-
ing activity in cats.?® The results are summarized in
Tables IIT and IV.

(26) Baine, ef al.,? showed that catechol reacts with carbon dioxide to
give either 2,3-dihydroxybenzoic acid or 2 3-dihydroxybenzene-1,4-dicar~
boxylic acid, according to the reaction time and temperature. At 225°
(110 atm.) for 3~4 hr., 3-methylecatechol gave an intractable mixture: but
at 120-140° (70 atm.) for 4~6 hr., 2,3-dihydroxy-4-methylbenzoic acid was
obtained in an average yield of 679%. This yield is the average of seven runs
on 250-g. scale, it may vary from 27-79%, when operating within the tem-
perature and time range indicated.

(27) R. F. Nystrom and C. R. A. Berger, J. Am. Chem. Soc., 80, 2896
(1958).

(28) R. Paul and N. Joseph, Bull. soc. chim. France, 530 (1952).

(29) Experimental methods have been described in ref. 8.

J

0

X

Dose,
mg./kg., 8. c.,
to relax cat

Action on nictitating membranes of cats
anesthetized with chloralose
% reduection (—) or increase

nictitating mem- Dose, (+) in response to
branes to cover mg./kg. Electrical 10 v of
30% of eye v, stimulation® epinephrine
25 0 —60
b 5 —40 —80
25 25 —-75 +4H
b 25 0? +50
10 10 —-95 —30
25 0 0
b 10 0 — 93
b 10 —40 1]
f 25 —60 +50
10-20 10 —50 +200
50 25 —30 +200
>25 25 —454 e
>50 25 —40 —80
25 0 —-70°
10 -15 —80
10 —10 —50
f 25 —25¢ —75
5-10 5 —100
f 25 —35 +50
25 —50 —65

b No relaxation
G. B. Marini-Bettolo, R. Landi-Vittory, and L. Paoloni [Gaze.
¢ 10 mg./kg. increases responses to

Little can be sald regarding the relation between
structure and adrenolytic action of these compounds.
The primary and tertiary amines were, in general,
antagonists of epinephrine. Activity was lost by
quaternization, and the guanidines gave no consistent
picture. The 2-dimethylaminomethyl- and 2-diethyi-
aminomethyl-1,4-benzodioxans were more active than
the corresponding dioxoles. Introducing a methyl
group into the 4-position of 2-dimethylaminomethyl-
or 2-diethylaminomethyl-1,3-benzodioxole had little
effect, but 2-dimethylaminomethyl-4.7-dimethyl-1,3-
benzodioxole had greatly decreased adrenolytic proper-
ties, Similarly, the substitution of methyl in the 5-
and 8-positions of 2-dimethylaminomethyl-1,4-benzo-
dioxan reduced activity. An interesting compound was
2-diethylaminomethyl-4,8-dimethyl-1,4-benzodioxan,
which reduced the responses to sympathetic nerve
stimulation, but did not antagonize responses to
epinephrine.  Branching of the side chain also
slightly reduced adrenolytic actions. At lower doses,
several of these amines markedly increased the con-
traction of the nictitating membrane evoked by
epinephrine, although reducing the rise in blood pres-
sure.

True adrenergic-neurone blocking action was found
only among the guanidine and quaternary ammonium
compounds. 2-Guanidinomethyl-1,4-benzodioxan was
a potent adrenergic-neurone blocking drug; its 1,3-
benzodioxole analog was less active. Substitution of
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methyl groups into the aromatic ring consistently
reduced activity; but substitution in the side chaio
zave the most active compouand examined, 1-(1.4-
lwnm(lio.\'an-z-yl)ol hylguanidine,

In the trimethylammonium series, the unsubstituted
benzodioxoles and benzodioxans were approximately
equipotent and less active than 2-guanidinonmwethyl-
1 4-benzodioxan.  Methyl substitution in the  avo-
matie ring of [(1,4-benzodioxan-2-vhmethyl jtvimethyl-
ammoniuin iodide rveduced activity anly a littde, but
substitution i the side chain caused a marked fall i
adrvnergic-lwm'onn blocking activity, which is in eon-
trast to the guamidines,  However, in the benzodioxole
series, activity deercased following the introduction of
methyl groups in the aromatic ring in either the 4-
or the 4,7-positions.

Trimethylanunonium was not the mose effective
cationic head. In the derivatives of 5.8-dimethyl-
1,4-benzodioxan, the most active gquaternary cationic
head was cthyldimethylammoniune ‘This ecompound
was more aetive than the corresponding guanidine,
Dicthylmethyl[(4-methyl-1,3-benzodioxol-2-y1)-
methyllammonium  iodide  was  considerably  move
active than the trimethylammonium or the guanidine
anaglog.,  Trethylammonium compounds showed little
adrenergic-newrone hlocking action but blocked gan-
glionie transmission,

Norepinephrine Depletion.— N avepinephrine was esti-
mated® in the hearts of mice 6 e ar 24 he, after sub-
cutaneous injection of the compounds shown in Table
V. Of the six new compounds tested, only one, 2-
guanidinomethyl-1,4-benzodioxan, caused a marked
and long-lasting depletion, as does guancthidine,

TasrLe V
Lrpier or GUANIDINES® ON NOREPINEPHRINE LEVELS OF
Mouvse Hearr Trasre!
2
reduetion in
parepinephrine
coltent after

Catapl. R R’ X G br. 2 b,

| H H CH.NHC(NHy)==NH 40 15
CH, I CH:NHC{NH,)==NH 8] O
C'H; CHy CH.NHC(NH;)==NH 4] D

11 H H CHNHC(NH. 0 5
CHy CHy CH.NHC(NH.)==NH il 10
H H CH(CH)ONHC(NH==NH 35 T

G-

cthidine  (CH.)NCH.CH.NHC(NH.==NH N 10

« 20 mg. /kg., s.e. * FEaech estimation was nude on the ponled
Liearts from six animals.

2-Guaindinomethyl-1,4-benzodioxan (Guanoxan).
The pharmacology of this compound was investigated
in detail in experiments on anesthetized cats.? A dose
of 5 or 10 mg./kg. quickly and permanently abolished
the contractions of the nictitating membranes evoked
by stimulating the postganglionic cervieal sympathetic
nerves, but responses to epinephvine were only tran-
stently reduced.

Inhibitory responses were also blocked.  One hour
after aninjection of 10 mg. /kg. of guanoxan, the rvelaxa-
tion of the nonpregnant cat uterus, induced by hypo-
gastric nerve stimulation, was reduced. A secoud

(3 Lixperimental melbods bave heew dereribed by R, Fielden wnd AL L.
Cireent, Bpit. J. havmarol,, i priss.

ClMenoey, Garbyer, Rok.

Tervenrk, avo Winne Vol s
dose of 10 mg. kg, abohshed the respoase. The etfect
ol epmephrine was nnchanged. Simdarly e waner
vated, =alated preparations of rabbit denm, guanoxan
(1.0 y/mly abolished the responses 1o syvimpathetic
nerve stimalation hai not to epinephrine.

Parasympathetic nerve stimulation was little affected.
Although the tachyecardia resulting fram stimulation
nl the mferior cardiae nerves was hinmediately blocked
by injecting 5 g, kg, of gnanoxai, responses to vagal
stimulation  weare  anchanged.  Epinephrine-indneed
tachycardia was antagonized for a shart period. The
flow of sahiva from the submaxillary gland evoked by
stimulating  the  cevvical  sympathetic nerve  was
abolishied by guanaxan, but the secretion during charda
tyimpani stimulation was unaffected.

Lxperinents an the spleen showed  that guanoxan
acts like other  adrenergic-ncurone  blocking  drugs,
namely by preventing the release, duving nerve stinm-
Intioa, of 11(11(‘p111(‘p111111(' from the nevve endings.

I supine anesthetized cats the drug caused a tall
l blood pressuve that retwmed to it orviginal level,
or sametimes ta a slightly lower level. within 30 min.
The pressor vesponse to bilateral carotid ocelusion was
reduced by 5 mg.‘kg. of guanoxan, but the response
recovered slowly., Lm ge dases pmdu(x d o more lasting
reduction.  Pressor responses to (yramine were abal-
ished, those 1 norepinephrine reduced for some tinie,
and those to epinephvine transiently reversed following
the njeetian of 5 wmg. kg, of drug.  Blood pressare
responses (o isaprenaline and to hypertensin were nn-
changed.

In siwmmary, it may he stated that guanoxan is
another  typical adrenergic-neuranc  blocking  agent
with properties sinilar o those of drugs whieh have
been deseribed previously . !t

Experimental®!

Mose of the new compounds prepared are listed in ‘Fables |
wnd IT. The methods nsed for their preparation will be exen-
plified. The footuotes to che tables record any significant varia-
tica from these methods.

2.Aminomethyl-1,3-benzodioxole.—1,3-Benzodioxole-2-
earboxamide!® (18.75 g., 0.114 mole) was extracted frim «
Soxhlet thimble into a boiling suspension of lithinin alnmimim
hvdride (9.12 g., 0.24 mole) in ether (300 ml.). Almnost all the
amide had been dissolved after 24 hr., when the cooled sohitin
was treated with ethyl acewate followed by satnrated aqgneons
sodinm sulfate until the salids adhered to the walls of the flask.
The ether was decanted, and the solid washed with more echer.
The combined cthereal solutions were extracted with 2 A HC'I
and dried (MgR0,). Iivaporation gave a pale, nentral solid
(2.04 g.), whose constitution is deseribed below.

The neid extract was basified by the addition of solid sodimo
earbonate and extracted with cther.  The dried (MgSO,) soli-
don was distilled to give the amine (835 g0

2-Acetamidomethyl-1,3-benzodioxole.—~The nentral solid (1.0
g.} isolated in the previous experiment was filtered through
nentral alumina (350 g., aetivity TT) in inethylene chloride soln-
don to give o eolorless solid 70,648 g, nip. 110-113.5°.  After
ervstallization (see Table 171 its melting point was undepresscd
on admixture with the produet rom reaction of the amine
weetic anhvdride at 100° for 1 lir.

N,N-Dimethyl-1,3-benzodioxole-2-carboxamide.---Iithyl 1,3-
herzodioxole=2-carboxviate™ (33 g., 0.18 mole) was treated
0° wich dimechvlamine (40 ml, 0.6 mole); after 20 min., the
excess of wmine was vamoved ac redneed pressure, and the re-
canining orange solid wws washed with ether. Crystsllizatiov

A1) Meltiag points nueked with i usterisk woraloteeminel o o Nolbes
DLlock and are corvectrd:  adiers were determined in o copillary talse.
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from benzene-petroleum ether (h.p. 60-80°) followed by aqueous
methanol gave the pure amide.
2.Ureidomethyl-1,3-benzodioxole.—Reaction between 2-
aminomethyl-1,3-benzodioxole hydrochloride (0.5 g.) and so-
dium cyanate (0.21 g.) in water (2 ml.) at 60° gave the urea (0.43

1,3-Benzodioxole-2-carbonylurea.—A consistently successful
preparation of this compound was not devised. It was obtained
twice, but by different methods. One method was as follows.
1,3-Benzodioxole-2-carboxylic acid®:32 (3.0 g., 0.018 mole) was
converted into its acid chloride by boiling for 1 hr. in thionyl
chloride (10 ml.) and then removing the excess of thiony! chloride
at reduced pressure. This acid chloride in dry benzene (10 ml.)
was added during 20 min. to finely powdered urea (1.17 g., 0.019
mole) in benzene (10 ml.) which was stirred and heated for 4 hr.
Aqueous sodium bicarbonate was added, and the solid was
filtered off and washed with a small amount of ethanol. Crystal-
lization from ethano! gave needles (0.89 g.), m.p. 188-189°,

Ethy! 4-Methyl-1 3-benzodioxole-2-carboxylate.—Sodium

(420 g., 18.2 g.-atoms) followed by 3-methylcatechol (1.13 kg.,
9.1 moles) was dissolved in stirred ethanol (13.51.) under nitrogen.
Ethyl dichloroacetate (1.13 1., 9.2 moles) was added during 4 hr.,
and the mixture was heated under reflux for 6 hr., after which
most of the solvent was removed by distillation. The residue,
dissolved in ether (6.5 l.), was washed exhaustively with 5%
aqueous sodium bicarbonate (nine 4-l. portions), followed by
water (two 2-1. portions). After drying (MgS0,), the solution
was distilled to give crude product (740 g.), b.p. 104-110°
(0.4 mm.). A small amount of 3-methylcatechol was removed
by percolation of this produet in benzene through alumina,
followed by redistillation.

4-Methyl-1 3-benzodioxole-2-carboxylic Acid.—The ethy! ester
(70 g., 0.336 mole) was saponified by reaction under nitrogen
with 99, aqueous potassium hydroxide (250 ml.) at 100° for 1
hr. After crystallization, the acid was sublimed for analysis
at 105° (1 mm.).

4-Methyl-1,3-benzodioxole-2-carboxamide.—The ethyl ester
(100 g., 0.48 mole) was shaken with 109, aqueous ammonia (300
ml.) for 15 min. The precipitate was dried and crystallized
from benzene in needles (51.5g.), m.p. 109-110°.

2-Guanidinomethyl-4-methyl-1,3-benzodioxole Nitrate. —

2-Aminomethyl-4-methyl-1,3-benzodioxole hydrochloride (10 g.,
0.05 mole) and cyanamide (10 g., 0.24 mole) were heated in
boiling water (60 ml.) for 24 hr. After cooling at 0°, the mixture
was filtered and solid potassium bicarbonate (5 g.) was added to
the warmed filtrate. The guanidine bicarbonate was collected,
suspended in hot water (40 ml.), and acidified with 8 N nitric
acid. After refrigeration, the guanidine nitrate (11 g.) was col-
lected.

N-(2,3-Dihydro-5-chlorobenzofuran.3-yl)-4-methyt-1,3-
benzodioxole-2-carboxamide.—Ethy!l 4-methyl-1,3-benzodioxole-
2-carboxylate (5.17 g., 0.025 mole) and 3-amino-2,3-dihydro-5-
chlorobenzofuran® (6.77 g., 0.04 mole) were warmed on a steam
bath for 2 hr., by which time the mixture had solidified. The am-
ide was ground up with dilute HCl and washed with water.

N-[(4-Methyl-1,3-benzodioxol-2-yl)methyl]-4-methyl-1,3-
benzodioxole-2-carboxamide.—Ethyl 4-methyl-1,3-benzodioxole-
2-carboxylate (2.13 g., 0.01 mole) and 2-aminomethyl-4-methyl-
1,3-benzodioxole (1.86 g., 0.011 mole) were warmed on a steam
bath for 2 hr. Trituration with 2 ¥ HC! caused the amide to
crystallize.

2-Hydroxymethyl-5 8-dimethyl-1,4-benzodioxan.—A mixture
of 3,6-dimethyleatechol (16.5 g., 0.12 mole), epichlorhydrin
(10 ml., 0.11 mole), and 129, aqueous KOH (50 ml.) was sealed
under nitrogen and kept at 60° for 20 hr. After dilution with
water, the product was extracted into ether, washed with dilute
NaOH, dried (MgS0,), and distilled. In addition, about 1.6 g.
of 3,6-dimethylcatechol wasrecovered.
The 3,5-dinitrobenzoate of the aleohol separated from ethanol
in prisms, m.p. 134-135°.
Anal. Caled. for C;sH;sN:Og: C, 55.67; H, 4.15; N, 7.21.
Found: C, 55.71; H,4.31; N, 7.32.
2-Bromomethyl-5,8-dimethyl-1,4-benzodioxan.—Phosphorns
tribromide (2.2 ml., 0.023 mole) was added dropwise to the
alechol (6.0 g., 0.031 mole) in dichloromethane (5 ml.) at —70°.
After 30 min. at this temperature the reaction vessel was placed
in an ice bath and allowed to reach room temperature over night.

(32) W. G. Christiansen and M. A. Dolliver, /. Am. Chem, Soc,, 66, 312
(1944).
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Water was added and the bromide was collected in dichloro-
methane, The residue, after distillation of the hromide, was
heated under reflux for 24 hr. with ethanol-109; aqueous KOH
(1:1); ether extraction of this reaction gave the starting alechol
(4.4 g.). The yield of bromide is thus 889, based on alechol
consumed.

Ethy! 5,8-Dimethyl-1,4-benzodioxan-2-carboxylate.—3,6-Di-
methyvleatechol (36 g., 0.26 mole) and anhydrous potassium
carbonate (26 g., 0.19 mole) were stirred under reflux in dryv ace-
tone (250 ml.) while ethyl 2,3-dibromopropionate (19.5 g., 0.075
mole) was added dropwise. Another portion of anhydrous
potassium carbonate (26 g., 0.19 mole) was added in one portion,
followed by more ethy! 2,3-dibromopropionate (19.5 g., 0.075
mole) dropwise. Three further portions of potassium carbonate
and two of ester were added in the same way, and the mixture
was stirred under reflux for 24 hr. more. After cooling, the solid
was filtered off and washed with acetone. The solvent and
washings were evaporated to an oil which was taken up in ether.
The ethereal solution was washed with dilute NaOH and water,
and the dried solution was evaporated and distilled twice, the
product being collected at 100° (0.25 mm.).

This product did not give a satisfactory analysis although it was
chromatographically homogeneous on alumina. The amide
(see Table IT) was prepared quantitatively when the ester was
shaken with 35¢7 w./w. ammonia solution.

2-Diethylaminomethyl-5,8-dimethyl-1,4-benzodioxan Hydro-
chloride,—2-p-Toluenesulfonyloxymethyl-5,8- dimethyl-1,4- ben-
zodioxan (3.73 g., 0.0107 mole) was heated at 100° for 20 hr.
with diethylamine (10 ml., 0.097 mole) in a sealed vessel. The
oily residue, after evaporation, was dissolved in dilate HCI
and ether; basification of the acidic layer liberated the amine,
which was collected in ether and converted directly into the hy-
drochloride.
2.Acetyl-5,8-dimethyl-1,4-benzodioxan.—3,6-Dimethyl-
catechol (26 g., 0.188 mole) was stirred in refluxing dry acetone
(300 ml.) and treated alternatively with four lots of anhydrous
potassium carbonate (19 g., 0.137 mole) and four lots of 3,4-
dibromobutan-2-one (13 g.,, 0.057 mole), added dropwise.
The additions took 5 hr., and the mixture was stirred under
reflux for a further 22 hr. The reaction was worked up in the
manner described for the ester. The redistilled product had
b.p. 84-89° (0.4 mm.), n%p 1.5304.

The 24-dinitrophenylhydrazone separated from ethanol,
containing a small quantity of ethyl acetate, as vellow laths
with a double m.p. at 80-93° (transition of erystal form) and
154.5-156.5°.

Anal. Caled. for CxHNQOg: C, 55.96; H, 4.70; N, 14.51,
Fouund: 55.76; H,4.78; N, 14.44.

1-(5,8-Dimethyl-1,4-benzodioxan-2-yl)ethylguanidine Sulfate.
—The amine hydrochloride (0.9 g.), cyanamide (1.1 g.), and
water (10 ml.) were heated at reflux for 24 hr. After extraction
with ether and addition of an excess of potassium bicarbonate,
the solution deposited a solid which was collected and dissolved
in dilute sulfuric acid. This solution was filtered and on standing
for several days gave the crystalline sulfate. Many crystalli-
zations from water were required to give a product with in-
variable melting point.

3,6-Dimethylsalicylic Acid.—2,5-Xylenol (250 g., 2.005 moles)
and potassium carbonate (500 g., 3.62 moles. dried over night
at 150° 4n vacuo) were mixed in a 2-1. autoclave which was
charged to 50 atm. with carbon dioxide. The temperature was
raised to 200° (150 atm.) over 2.5 hr. The autoclave was kept
under these conditions for 3 hr. and then allowed to cool. The
reaction mixture was worked up as described?® to vield the crude
acid (337 g.). Crystallization from agueous ethanol gave two
crops of fairly pure material (83 g., m.p. 192-193°, and 40 g.,
m.p. 182-186°; 36%;) and further crystallization gave needles,
m.p. 203-203.5°, »12° 1641 and 1612 cm. -

Anal. Caled. for C4H,0O;; C, 65.03; H, 6.06.
64.77; H, 6.39.

The acetate was obtained with acetic anhydride and sulfuric¢
acid in 909, yield. It separated as needles from benzene—
petroleum ether (b.p. 40-60°), m.p. 90-91°* dec. (partial resolidi-
fication) and 101°*, » 1760 and 1700 en1. 1, 1it.33 m.p. 85°.

Anal. Caled. for ChHwpOs: C, 63.45; H, 5.81. Found:
C, 63.68; H, 5.81.

Found: C,

(33) L. Palfray and M. Metayer, Bull. soc. chim. France, 956 (1948).
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Methyl 3,6-Dimethylsalicylate.~~The acid (20 g., 0.138 mole),
dimethyl sulfate (16.8 g., 0.133 mole), and potassimn bivarbonace
(100 g., 1.0 mole) were stirred in refluxing acetcme (250 ml. g
for 17 hiee  After addition of acetic acid (10 ml.), the reaction
mixture was filtered, and the filtrate was cancentrated o 50
ml, poured into water (800 ml.), and extracced with ether.
The desired cster (1397) was isolated by exwraction into 2 .V
NaOH. It was purified as needles {from petrolemn ether (b.p,
40-60°), m.p. 34-35°, 00 1666 and 1615 e .

Anal. Caled. tor CoHoO« L, 66.67; H, 6.71.
', 66.62; H,6.05.

2,3-Dihydroxy-4-methylbenzoic Acid.---3-NMetbyleatechnl
(250 g.. 2.01 moles) was carbonated in the same way as 2/5-
xylenol. )

I“ound;

The teinperature was raised to 140° (74 atm.) «ver
hr., and then the antoclave was allowed ta cool over about 18 hr.
The acid was erystallized from aqueous aleohol in two crops
(220 g., m.p. 200-208° and 9.5 g., m.p. 201-204°; 61<¢.). The
puire acid Las m.p. 2EH=201.5%: p20° 3598, 3520, and 1660 e,

Anal. Caled. froo GHOw o ¢, 57050 H, 4.820. Found:
AT 12 HL3.00.

T'he methy! ester was obtained (33%,) by reaction «f the acid
with methanol and sulfirie acid. Te ervstallized from ngqueons
cthanol; mp. 44-44.5°%; 00 3560, 3507, 3477, 1080, and 1667
e,

Diuretics.

Vol S8

Apnal. Caled. for CyHO4: 59853
5917 H, 54K

Rednetm of the escer with lithima aluminam hydride ne dae
usual way ulforded 2,3-dihydroxy-4-methylbenzy!l alcohol (55
W0 e ervstallized fronm ether -petrolenc ether (hop. 60 -s0” 3,
rp. LONSTL29% w 0 B600-3 100 ¢m. L

Anal. Caled. fee CgHetn: 6251 H, 6.74.
62,53 H. 6.5,

3,6-Dimethylcatechol. -2 ,3-Dihvdroxy-4-methyvibengyl aleohol
(50 g, 02325 ruele, map. 102-105°Y in ethanol (1 L) concaining 1077
palladinm on seliaeoal (4 ) was shaken under hydrogen and
absorbed 737 L oin d hr. tealed., 7.9 L) After filtraticer mal
evaporation nnder redneed pressinre, the brown tary residne
was extracted to boiling petrolenn echer (b.p. 40-60°; fonr
130-ml portiong).  The extracts were concentrated to give twy
crops of the cutechol (16.5 g., m.p. 100-100.5°, and 26.9 g.
nep. 99-100%; 9590, The pure catechol was identical widh «
gaple, vip. 1019 kindly snpplied by Professor W, Baker 2

H, 555, TFoand: (.

Foomd: O
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6-Substituted 3-Ketoalkyl-3,4-dihydro-2H-1,2,4-

benzothiadiazine 1,1-Dioxides and Related Anils, Oximes, and Hydrazones'
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Condensation of appropriate ketoaldehyvdes with 3-substituted 2 4-disulfamylanilines nnder acid catalysis
provided a group of 6-substituted 3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxides containing

#-ketoalkyl substituents.

When g-ketoaldehydes were used and the 2-sulfamy! group was at least monosnb-

stituted, either the usual ring-closure products or isomeric enol-anils were isolated depending on reaction con-
ditions. Evidence for the enol-anil structures included interconversions between isomeric pairs and spectral and

degradative studies.

TUnusual hyvdrazones and oximes were prepared and studied.

Pharmacologic evaluation

revealed several potent dinretic agents nnd other, less anticipated, biological properties for the compounds re-

ported.

The pioneering work of Novello and Sprague, de-
Stevens and Werner and thelr co-workers, as well as
many other investigators, has led to an important class
of diuretic and antihypertensive agents which contain
a 1,2 4-benzothiadiazine ring system.® One especially
potent inember of this group reported by Topliss, et al.,*
and others® is G-chloro-3-dichloromethyl-3,4-dihydro-
2H-1,2,4-benzothiadiazine-7-sulfonamide 1,1-dioxide (I,
trichlormethiazide). The present authors speculated
that the gem-dichloro moiety present in this drug might
be rapidly hydrolyzed #n vivo to afford the corresponding
aldehyde II. However, Sherlock® has shown that the
acid-catalyzed reactions of glyoxaldehyde and phenyl-
glyoxal with o-sulfamylanilines gave tautomeric aleohols
analogous to ITI. This suggested that hydrolysis of |
might form the alcohol rather than the isomeric al-
dehyde (Chart T).

(1) I'resented before tiie Division of Medicinal Cliemistry, 142nd National
Meeting of tlee American Chemical Society, Atlantic City, N. J., Sept. 1962.

(2) Central Research Laboratories, Minresota Mining and Manufactur~
ing Company, Sv. Paid, Minnesota.

(3) For a recent review see E. Schlittler, G. (deStevens, and L. Werner,
Amyere. Chem. Intern. Ed. Engl., 1, 235 (1962).

(41 I G. Topliss, M. H. Sherlock, F. 1. Clarke, M. !, Daly, B, W, o1~
ivrsen, J. Lipski, and N. Sperber, J. Drg. Chem., 26, 3842 (1961).

(3) AL 11 Sberloek, J. G, Topliss, and N, Sperboer, Abstracts, 136th Ni-
tignul Meeting of the Am«rican Chemicul Soctety, Atluntie Cily, N T, Repe.
(439, 1. 14-0.
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The rate of chloride ion formation from I in very di-
lute alkali was compared to, and found much greater
than, the rate of ring opening as deternined by appear-
ance of arvlamine. It was, therefore, postulated that
the aldehyde II or tautomeric alcohol III might be the
active metabolite of trichlormethiazide. To study this,
a series of 3,4-dihydro-1,2,4-benzothiadiazine-7-sulfona-~
mide 1,1-dioxides substituted in the 6-position with
chloro, trifluoromethyl, or nitro groups and in the 3-
position with carbonyl-containing moieties was pre-
pared. The well-known acid-catalyzed ring-closure
reactions (Chart IT) of o-sulfamylanilines (IV) with al-



