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L-, D-, AND DL-EPHEDRINE PHOSPHATES

[ee]25D,

deg Yield, ——C, Gp—
Compid Mp. °C (c 2) %o Formula Caled TFound
1a 90-917 —74.6° 67 48.90  49.10
b 90-91* +75.2¢ 75 CuHuCINOP 48,90  48.72
llc 79-80" 84 48.90  49.07
11a 178-179"  —~48.97 76 42.64 42.88
I11b 178-179"  +49.5% 90 CioHiiCINOP 42,64 42.52
[Il¢ e
Ivarh  242-243 —52.1¢4 84 49.02 49.10
IVb 241-243 +53.37 86 CiHisNO4P 49.02  48.88
IVe 250-252 79/ 49,02 48.91

« Crystallized fromy petrolenm ether (bp 60-68°).
¢ ygroscopic.
sult, nip 234°; sodinm salt, mp 254°.

TaBrE II
Toxicrry oF EPHEDRINE AND DERIVATIVES
—————LDs {(inouse), mg/kg———
Comnl Po Se Ip Iv
Ia-HCIl 400 1000 260 120
Ta-IICH* 970 790 333 118
IVa 1065 2000 2000 400
IVa® 1142 1707 2386 1338
Ib-HC1 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 imixture.
/ The reported yield has been referred to the guantity of Ile.

» Ultraviolet spectrum: ALY 207 mu (log € 3.91), 257 mu (log € 2.33).

—H. %—— ——N. %—— ——DP, N ——Cl, Yp——
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. 4In water.
¢ Barium salt, mp 192-193°; cyclohexylammonium

with 0.49 ninhydrin in 1-butanol; ephedrine appeared as a mauve
spot. To detect L-ephedrine phosphate, the chromatogram was
first sprayed with Neatan® (Merck, Darmstadt) and then with
a phosphate reagent [709, HClO+~1 N HCl-ammonium mo-
lybdate (5:10:1) diluted 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 wr-ephedrine phosphate, re-
spectively, the Ry values in solvent A were 0.65 and 0.00 and in
solvent B were 0.33 and 0.27.

Pharmacologic evaluation showed that the phosphates IVa-c
have a consistently lower toxicity than the correspouding
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 phosphorylatioir.

(8) L. Coscia. G. De Natale, and P. Causa, Communication at the 13th
Meeting of Societd Italiana di Farmacologia, Palermo, Italy, April 1965,
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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 sulfamylureas in which the
sulfamyl portion of the structure is derived from an acylated
piperazine derivative,

N\
RN  NSO,NHCONR’

The preparation of the final products (Table I) was most cou-
venieutly carried out by a previously described method.! Acyla-
tion of 1-sulfamylpiperaziie with the appropriate acylating agent
provided a synthetic route to the requisite intermediates. Using
reported screerning methodology! compounds 2 and 5 showed
hypoglycemic activity, but of a degree less than the standard,
chlorpropamide.

Experimental Section?

1-(1-Acetyl-4-piperazinesulfony!)-3.cyclohexylurea.—A mix-
ture of 3.4 g (0.015 mole) of 4-acetyl-l-sulfamylpiperazine
sodium salt® and 4.99 g (0.017 mole) of N,N-diphenyl-N'-
cyclohexylureal! 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 portious 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
yields of 50-659.. The sulfamylureas and their physical proper-
ties are listed in Table I.
1-Sulfamyl-4-chioroacetylpiperazine.—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 anhvdride
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. Caled for CsHi2CIN;O5S: C, 29.8; H, 3.0; 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
(DAIF). 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;HisN:0.8: C, 354; 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, 766 (1965); (a) J. W. McFarland, C.
F. Gerber, and W. M. McLamore, ibid., 8, 781 (1965): (b) J. M. McManus
and C. F. Gerber, ibid.. 9, 256 (1966).

(2) Melting points were determined on a Thomas-~Hoover capillary melt-
ing point apparatus and are corrected. Theanalyses were carried out by the
Physical Measurements Laboratory of Chas. Pfizer & Co., Inc.
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PIPERAZINESULEAMY), ¢RI AR
RN NSONHCONH—  (CH.),
./ S~ )
Crysta “Cabind, o - ol -

hNTH 1 K My, 2O solvent Formils . H N « H N

| ClL,CO 3 200-201 T N0 47 n T 1G4 6.9 T 6.4
2 CILCO G 107 .5-108.5 " CilaN, 0= 4805 7.6 [G.2 AN T 76 [5.0
3 CILCO N 18:3--184 " N, O 300 TN 155 A0 TN 5.5
4 {CI1;CIO 5 162.5-16.5 o - Ha N O N S0 TN 5.5 445 o 1537
B (CII;)J(*}ICO 8 16R-164) “ (lwI’Ion:';))-\‘ a1 N 150 a2 N0 [N
G L(CII‘)E,( 1HCO G 174-175 2 Cyal LN 0,8 5.0 S5 [ 5o A4 1352
h CHLOCHCO B 1RO-190) a Crals N Oax 164 T2 15.5 $6.08 7.2 5.7
N T,0CH.CO 6 1RS--180 ! Crlla N0 47,6 o0 144 T TN 4.4
9 (CH3):CHSCH.CO 5 18451855 " Chellig Ny, 475 T4 [5.8 16,0 T2 [BEIRN
10 {(CH)CHRCHL.CO G 188541805 a Cyl1e XN, 058, i85 7T B A8.7 TG [0
11 CIHLCTLNHCO ) 1{»4~—-1<.J,>.. h CpllaN; 0= 6.5 .5 19. 4 464 TS [0
12 CH,CH.NHCO (j 1821835 b Cral TN, 0,8 N TN IN.T BTN T2 IN 5
1 CHLR 0 ) 202--2():3 T Crally N3, 391 .6 5.2 HN6 6.7 115
14 CH 80 6 194195 a (N 4008 BIFIEN G0 4.7 40,0 T 150

“ Not receystallized,  * Acetonitrile.

1-Cyclohexylcarbonyl-4-sulfamylpiperazine.--By o similar

procednre 16.5 g (0.1 mole) of l-sulfamylpiperazine and 16.1
g (0.11 mole) of cyclohexanecarbonyl chloride i1 150 ml of
methyvlene chloride containing 11.0 g (0.11 mule) of triethylamive
guve 8.2 g of the desired produet, mp 205-206.5°

Anal. Caled for C HaN;0,8: €, 48.0; H,
Found: C,47.7: 11, 7.5; N, 15.0.

1-Isopropylithioacetyl-4-sulfamylpiperazine.-—Under & nitro-

gen dtlll()\ph(’I‘P, 4.8 g (0. 02 mole) of l-chloroacetyl-4-sulfamyl-
piperazine was added to 2.3 g (0.03 mole) of 2-propanethiol and
2.2 ¢ (0,04 mole) of \,udmm methoxide in 75 ml of methanol.
’l'hc reaction mixire was allowed to =tir for 2 hr, concentrated
to one-fifth the original voluute, and added to 75 ml of water.
The resulting precipitate wax filtered, dried, and reerystallized
frontether; vield 2.3 g, mp 113-114°,

Anal. Caled for CyH,eNy O30 ()
FFoand: C, 37.8; H, 6.8; N, 14.58.

1-Ethylcarbamoyl-4.sulfamylpiperazine.---'1'o 1.9 g (0.06 mole)
of I-sulfamylpiperazine in 90 ml of DMF wax added slowly
4.7 g (0.066 mole) of ethyl isocyanate and 6.6 g (0.066 mole) of
triethylamine.  After heating the reaction mixture for 1 hr ou a
steam batll it was eopoled, and filtered. The desired product
was recrystallized from ethanol, 7.0 g, mp 1758-180°.

Anal. Caled for CHeN(0:8: C, 2%5.6; H, 6.5; N, 23.7.
Found: C,35.6; H,6.7: N, 23.9.

1-Methyisulfonyl-4-sulfamylpiperazine.—1'v a solution of 1.7
g (0.01 mole) of l-sulfamylpiperazine and 1.1 g (0.011 mole) of
triethylamine in 15 ml of DMF was added 1.3 g (0.011 mole}
of methanesnlfonyl chloride.  The reaction mixture was heated
at steam bath temperatures for 1 hr followed by cooling and the
addition of ether. The resulting precipitate was filtered nnd
recrystallized [ront acetone, 1.0 g, mp 248-250°,

Anal. Caled for C;l1N048:0 ) 24.7:
Found: ¢, 24.5; H,5.2; N, 17.5.

TN, 153

2240 H, 6.8 N, 14.9.

H, 5.4: N, 173,
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Many neuro- and psychophwmacologically active contponuds
contain planar, near-plavar, or bovplanar cyvelic moieties with
aeidic or basie fiimetons o the yings or o <ide chaims, 1y order

P Snpgmried by o resesnh grant from Smirh Khine and Freneb bLyboyae
1ories Yo whpiil we express our appreyiation.

to further delineaie these requirements we have preparved wonn-
ber of derivatives of evelododecune with (metional groups as
they are encomutered in typical drg moleenles.

None of tiese componnds <howed an juteresting degree of
biological activity in dose yange studies in rats and mice.2 Only
at dose levels of 200 mg/kg in rats and 5002000 mg/kg in nie
did some of the derivatives produce overt etfects sneh ax de-
creased moror aciivity and hypotonia.  None of the componnds
wits netive in rut tests for antipyretic activity by the procedure

r—CHR’
(CHy). |
L (R
{! 1
1 CH.NC;Hy ()
2 CH:N(CHj). -0
3 NC;Hu 11, OH
4 ‘\.C:.Hm 1{ ')\)
5 N(CH;j. .
6 NH(CH.N{CiHue Hy
7 NHCH.CH, Tl
8 NT(CH;).(C H BN CHC s H.
9 N T(CH;).CH.CH; H.
11 ()(;(.fH-:)g‘.\ (‘:H Ja H.
12 1 OH, (CHaLN(CH,
13 H OH, Cx=CH
14 H OH, C=COHLNCIL
15 H OCONH.
NR?
(CHpu |
CR?
10, B¢ = CHy; R?2 = H, N (Gl
16, R!' = (CH:)N(CHz)e: R2 = O
17, 10 = "CH;‘):&N(CHH):' R* = H.
(CHZ)ZLHR‘
_ (CH.— CHR‘
18, 11V = OH; I¥ = NCiH),
19, R = OAc; R2 = NC;H,
20, R' = OH; R = ((H‘)“\(( Hy)
— /OCH._,\ f_——ﬁ py
(CHy)\y C\ /CHR (CH,), :@
— “ocH, ;—/ N
21, R = l)ll H
22, = (1
23, I = NCiliy 24
2y W wishy Ge thgnk Orsc O (0 Fedesehy wned G0 Conik o Sy Ko

gl Frenel Luborgwyies for dhe pegformunee of (hese tesis amt fogy pry-
Wisson tu nuote their yesults



