906 NoTEs

fe Alter hhveanion, 1us =olid was diszolved in 1.3 1 of DMEF and
dilnted with 7 1L of 1:6 AcOH-H.).  After filtration, digesrion
with 2 L of ethanol, and filtvarion, 1he =olid wax dried a1 110°,
vield 111 g (16V;) of 1he exter.

Dipropyl 5,5’ -Dodecanedioyldiiminobis(2,4.6-triiodo-N-methyl-
isophthalamate).--- A solution of 2085 g (0.223 mole) of 4 (R, =
H: R: = CHy: Z2 = (CHuy) and 17.9 g of NaOH in FtOH-
IL,O 12:0.6 1) containing HIO il of s-propyl bromide and 25
o of Nal wax relluxed wirh stivving for 7.5 hr. The estvr was
i=olived as deseribed i the preceding experiment: vield 74

Acknowledgment.—''he  authors wish  to  thank
Messrs. Elmer Eberhardt, William Blade, Miss Lvelyn
Lare, mnl Mrs. Julie Macksey for their technieal
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As o part of onr program of synthesis of therapeu-
tically or physiologically active compounds, 2 we have
prepared - (IVa), n- (IVb)., and pr-ephedrine phos-
phates (IVe) starting from - (Ia), p- (Ib), and
pL-cphedrines (Ic).

The renction of r-epliedrine (In) with phosphorns
oxvehloride gave 1-2-chiloro-3 4-dimethyl-5-phenyl-1.3.-

2-oxazophospholidine  2-oxide?  (ITa).  Hydvolysis of
=  0Op.NCH,
/™
Cl O
Ila

o yvielded r-eplicdrine phosplate (1Va) hydrochloride
(ITIa) the structure of which was confirmed by cata-
Iytic  hydrogenation! to n-N,e-dimethylphenethyl-
amine.  -Lphedrine was obtained from the corre-
sponding phosphate by hydrolysis; this indicates that
m the comse of the reactions In — IVa the original
confignration wuas retained.  Physical and  chemical
data of the componnds synthesized are reported in

Table I.

Experimental Section®

1.-2-Chloro-3,4-dimethyl-1,3,2-0xazaphospholidine 2-Oxide
(1a).TUnder protection from moistiure, freshly distilled 1.-
ephedrine (16.5 g, 0.1 mole) was digsolved i triethylamine (30 ml,
0.21 mole) and i 300 ml of anhydrous benzene.  With vigovous
=tirring, POCIL; (10 ml) previcusly dissolved in 50 ml of anhydrons
benzene was added dropwise at sueh u speed that the tempera-
e of the reaction mixture remained below 50°.  After stirring
{or 45 hie, The reaction mixture was filtered and 1he solvent was

11) AL Segee el AL Lacizz, Gazz, Chim. Ttol., 87, 719 (1037),

) 1o, Cwralo and AL Larizza, ¢hid., 91, 9G4 (1961).

(3) Yot asordlar reaction see: ‘T, Bersin, H. G. Moldtowann, II. Nabger,
1. AMuaectand, and W, Leopold, Z. Phyatol. Chem., 269, 241 (1941): K.
Fel'dnen and AL I. Berlin, Zh. Obshch. Khim., 32, 3379 (1962): Chem. Abstr.,
58, 12563¢ (1963).

(1) In Lydroclidoride was anaffected under the same reaction conditions.

13) Infrared absorption spectra were obtaired on a Perkin-Elmer Infra-
coeil Model 137 spectropliotometer and ultraviolet absorption spectra on a
Peckinan DIE-2 specteopliotameter,  Melting poials were determined an a
Kedler bliwk.  Opriead ratations were yoeaswced on i Zeiss 0.01° Kreispolaris
meler. We wre indebted to Miss A. De Jeonibas, for migroanalysis, wnd e
AMiss AL L. Reviglie for absorption speetra, chromatograms, and enzyiostic
Jovilenlysis.

Vil ©

removed ander vedneed presswee. The diey residne was e
pearedly extiaered with boiling petrolenm erther “hp B11-N0 7
and the combined exceners (abom GO0 by were cooled o the
(reczer (or 24 e The preeipitared whive ervsialline prodne
S0 g melied ar 90-0ES and was <table ondy i o devy e
atmosphere.

L=ww=;1-(Methylamino jethyl/benzy! Phosphate Hydrochloride
«1.-Ephedrine Phosphate Hydrochloride, IHla). - 1la (20 o@ was
<tapendded o 1 ml of TV HCEand heared on o wioer bl {on
Pl The veacion mixmre beeame clear atrer thi= vme and wies
theeotovized with |g ol chareoal. The <ohnion was evapesaced
nder vediead pressive av 3045 chath emperanneei. The
residue was =nspereled oo acewene, filbered, and cecevsiallizedl
irom ethanet crhers Phe white crvials $1703 @i mebed at 17
oo,

1.~ 1=t Methylamino jethyl{benzyl Phosphate i1.-liphedrine
Phosphate, IVai. A, -T'o o <olmion of TITa (56 &) in 2010l of
diziilted warer, Amberlive TRA-4H0 cOTE formn was added v
e supernaant was ptl 4. The suspension was decanted an
the resin was vepentedly washed  with disuilled water. The
supernatant aad the washings were evapormal under vednee |
pres<ive o devness and Trom the vesidie, alier washing winh
shsohne ethanoband ether, 412 g of whive crvsialz were obaine:l
mp 242 244°,

B. bDiechvlomime « 1A g dissolved i ) ml of erhanol weies
added to a =ohnian of Hla (3.5 ) e 30 ml of ethanol,  Afhver
12 et voon temperanie the precipitatied cry=tals were filerwel,
washed with ethanol and erher, and dried: yvield 4.2 g, mp 242
2437

1=-N,x-Dimethylphenethylamine by Catalytic Hydrogenation
of Ia. ITIa 72.8 ) in 40 b of ethanol was hydvogenmied ai
mmospherie pressire and room temperatire (22°1 0 the pres-
enee of D28 2ol U0 1d-C Afver the nptake abf e theorenienl
ameant of hyvdrogen reas D Iy, the hvdrogenmion was imer-
mpied and the nuxiee was filtered, The =olntion was evape-
rated nnder vedieed pressnre and the vesidne was dissobved
i S0 b or waer. The cold agqueons =olmion made alkaline winh
500 NaOTL =obmion was extueted with three Ht-ml poriions of
cihier. The re<idace. alhier evaparntion o vhe =olvent, distitled
A UV E i, vield B2 g rsd

The hydrochlovide had mp Hs-1707 2hes 1727 ad o] ™o
T2 e 5, TRO Y LS 4 1722 e 203, TRO 5L

The pierare had mp BB O 14570,

Stability of 1.-Ephedrine Phosphate (IVa; in Aqueous Solution.

[Va was diz=olved tn water, and the pH o was adinsted in Tone
ditterent solutioe 10 20 4,5, and 6.5, respeaiively, 1he final
concemration of TVa being alwavs 20, wiv.  The fonr sohnions
thins obtained, either by waddition of NaOH or HCL were heavest
separntely ar 1007 for 10 he. Coneels by paper eleetrophoresis
every home <howed thar L-ephedvine appened only i races afver
4 ho.

Hydrolysis ol 1.-Ephedrine Phosphate Hydrochloride (Illal.

A =olaiion of THavd «) in water (50 ml1 was heated e o =ealed
fubear 120° fov s e After cooling and nentralization, the water
wis evaporated ai reduesd pressive and The vesidne vepenedly
was extrneied with caliers Fhe <olvent was evapored [vom 1he
organie exivacrs and the residue was disiilled. The Iraerion boil-
ing e B2% 082 i wies s-ephedrine (2.3 ), which was dis-
sobtved i absolne ebanot (50 ml; and mixed with normal
cihimolic TICE 017wl The =olnticn gave o precipitae
2.5 g} ol 1~ephediiie hvdroehloride npon addiion of 43 mt of
cether: mp 215-216°: Jalp —36.1° {2 waler,.

Enzymatic Hydrolysis ol 1.-Ephedrine Phosphate 11Va).
IVa (133 mgs was dizsolved in owater (5 mb) and acetiae butier
pH 4502 mlby comaining in <aspensine five powdered Takie-
Dinstase® (Parke-Davisi tables.  Al'ter 15 o at 40° the suspen-
slon was centrifuged, and the <upermatant was analyzed by thin
laver chronuwography.  An ddentieal trentiment was cavvied
oul o similie renetion mixture, b withoat 1Va, The only
difterent <pot in the first rencrion mixture was L-ephedrine.

Paper Electrophoresis.- -The paper ised was Muankiell 20
(Paperworks, Guvks=bo, Swedenl, the bulfer employed was
acetate pH 5.1, the jonie strengil was 0.007, and the rime was
9 he at 200 mv.  L-Fphediine phosphate migrated slowly towd
the nnode L-ephelrine migrnes faster toward vhe envhode.

Thin Layer Chromatography. ~The adsarbent nsed  was
cilien sel (OMorek, Davmstadvy, 250 w0 the sobvems were A,

Gy b Viraede, MG, Ciign
T 1L Oty S Plotem.
a1z

v, 12,0478 1920,
L

Cdavon . VAL QN Chepe, Uhate 14, TN
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TasBLE 1

L-, D-, AND DL-EPHEDRINE PHOSPHATES

[a]%D,
deg Yield, ——C, Yo—

Comnpd Mp, °C (¢ 2) % Formula Caled TFound
1la 90-91 —74.6° 67 48.90  49.10
11b 90-91* +75.2¢ 15 CiHuiCINOP 48,90 48.72
e 7H-80" 84 48.90  49.07
I1la 178-179"  —48.9¢ 76 42,64 42 .88
111b 178-179"  +149.39 90 CuwHsCINOP  42.64 42,52
11e ¢
IVan!  242-243 —-52.19 84 49.02 49,10
IVh 241-243 +53.37 86 CuHeNOP 49.02  48.88
Ive 250-252 79/ 49,02 48.91

» Crystallized from petrolenm ether (bp 60-68°).
¢ Hygroscopie.
<alt, mp 234°; sodinm salt, mp 254°.

TasLE II
Toxicrry oF EPHEDRINE AND DERIVATIVES
—~—————LDs {(mouse), mg/kg———
Conrgul Po Se Ip Iv
Ia - TCI 400 1000 260 120
Ia-IICI® 970 790 333 118
IVa 1065 2000 2000 400
IVa® 1142 1707 2386 1338
Ib-HCl 785 425 250 175
IVb 1800 865 815 815
Ie.-HCI 700 900 260 135
IVe 2000 1150 790 840
2 Determined on isolated animals.
2-propanol-concentrated NHOH-water (20:1:2), and B,

chloroform-methanol-glacial acetic acid (1:1:0.1); the time was
2 hr. To detect r-ephedrine, the chromatogram was sprayed

b Crystallized from an ethanol-ether mixture.
/ The reported yield has been referred to the guantity of Ile.

» Ultraviolet spectrnm: AL 207 mu (log € 3.91), 257 mu (log € 2.33).

—H, %— —N.%——— ——P, Ye—— ——Cl, Jom—
Caled Found Caled Found Caled Found Caled Found
5.34 5.50 5.70 5.74 12.64 12.85 14.43 14.43
5.34 5.57 5.70 5.58 12.64 12.51 14.43 14.56
5.34 5.26 5.70 5.56 12.64 12.78 14.43 14.58
6.09 6.22 4.98 5.16 11,01 10.96 12.59 12.68
6.09 6.01 4.98 5.11 11.01 11.20 12.59 12.73
6.58 6.80 5.76 5.84 12.66 12.51
6.58 6.44 5.76 5.68 12.66 12.46
6.58 6.73 5.76 5.61 12.66 12.59

cIn benzene. 4Iu water.
¢ Barium salt, mp 192-193°; cyclohexylammonium

with 0.49 ninhydrin in 1-butanol; ephedrine appeared as a mauve
=pot. To detect L-ephedrine phosphate, the chromatogram wasx
first sprayed with Neatan® (Merck, Darmstadt) and then with
a phosphate reagent [709 HCIO~1 N HCl-ammonium mo-
lvbdate (5:10:1) dilnted to 100 ml with water]. After heating to
70° and exposure to H,S, ephedrine phosphate appeared as a
blue spot. For r-ephedrine and r-ephedrine phosphate, re-
spectively, the R; values in solvent A were 0.65 and 0.00 and i
solvent B were 0.533 and 0.27.

Pharmacologic evaluation showed that the phosphates IVa-c
have a consistently lower toxicity than the corresponding
ephedrines (Ia-c).8 The results are listed in Table II. Tests
of the activity of these compounds on the cardiovascular system
(cat) did not reveal any significant difference between the various
compounds. However, in comparison with Ia, IVa has shown a
significantly lower (eightfold) hypertensive activity. The
antibronchospastic activity is not improved by phosphorylation.

(8) L. Coscia, G. De Natale, and P. Causa, Communication at the 13th
Meeting of Societd Italiana di Farmacologia, Palermo, Italy, April 1965,

New Compounds

Piperazinesulfamylurea Hypoglycemic Agents. V.

J. M. McManvus

Medical Research Laboratories, Chas. Pfizer & Co., Inc.,
Groton, Connecticut

Received June 9, 1966

Previous publications from these laboratories! have demon-
strated the hypoglycemic activity associated with a series of
sulfamylurea and sulfamylsemicarbazides. This communication
deals with the synthesis of a series of sulfamylnreas in which the
snlfamyl portion of the structure is derived from an acylated
piperazine derivative,

N\
RN  NSO,NHCONFK/

The preparation of the final products (Table I) was most con-
veniently carried out by a previously described method.!  Acyla-
tion of 1-snlfamylpiperazine with the appropriate acylating agent
provided a synthetic ronte to the requisite intermediates. Using
reported screening methodology' compounds 2 and 5 showed
hypoglvcemic activity, but of a degree less than the standard,
chlorpropamide.

Experimental Section?

1-(1-Acetyl-4-piperazinesulfonyl)-3-cyclohexylurea.—A mix-
ture of 3.4 g (0.015 mole) of 4-acetyl-l1-sulfamylpiperazine
sodium salt®™ and 4.99 g (0.017 mole) of N,N-diphenyl-N'-
cyclohexylurea! was heated overnight on a steam bath. The
cooled reaction mixture was diluted with 125 ml of water and

The aqueous
The precipi-

extracted with three 100-ml portions of ether.
layer was separated and acidified with 6 & HCL
tated solid was filtered and dried in vacuo over P,Os.

The sulfamylureas were prepared by a similar procedure in
vields of 50-659.. The sulfamylureas and their physical proper-
ties are listed in Table I.

1-Sulfamyl-4-chloroacetylpiperazine—To a suspension of 12.2
g (0.075 mole) of l-sulfamylpiperazine™ in 90 ml of methylene
chloride was added 18.6 g (0.11 mole) of chloroacetic anhydride
in 60 ml of the same solvent. The mixture was allowed to stir
for 1 hr and was then filtered, 15.4 g. mp 156-160°. Recrystal-
lization from methanol gave the pure product, 10.8 g, mp 172-
173°.

Anal. C&lCd for CaH;zClN'sOa‘SZ C, 298, H, 50‘ N, 17.4.
Found: C,29.8; H,5.1; N, 17.4.

1-Sulfamyl-4-methoxyacetylpiperazine.—Methoxyacetyl chlo-
ride (5.9 g, 0.055 mole) was added gradually to a stirred solu-
tion of 825 g (0.05 mole) of 1-sulfamylpiperazine and 5.5 g
(0.055 mole) of triethylamine in 75 ml of dimethylformamide
(IDAF). The resulting solution was allowed to heat on a steam
bath followed by cooling and the addition of ether. The result-
ing precipitate was filtered and washed with ethanol, 7.8 g,
mp 146-151°. Recrystallization from ethanol gave 6.7 g,
mp 158-160°.

Anal. Caled for C;H;sN3;0.8: C, 33.4; H, 6.4; N, 17.7.
Found: C, 35.1; H,6.0; N, 17.6.

(1) J. M. McManus, J. W, McFarland, C. F. Gerber, W. M. McLamore,
and G. D. Laubach, J. Med. Chem. 8, 166 (1965); (a) J. W. McFarland, C.
F. Gerber, and W. M. McLamore, ibid., 8, 781 (1965): (b) J. M. McManus
and C. F. Gerber, bid., 9. 256 (1966).

(2) Melting points were determined on a Thomas-Hoover capillary melt-
ing point apparatus and are corrected. The analyses were carried out by the
Physical Measurements Laboratory of Chas. Pfizer & Co., Inc.



