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isomeric diesters of the diterpene parent alcohol
phorbol, CyHysQs,23 with acetic and myristic acids,
In agreement with chemical and physical data accumu-
lated in our laboratory structure I has been proposed
for phorbol,” and an entirely different formula discussed
by Arroyo and Holcomb?® has been excluded.”

In the above mentioned paper! “from the infrared,
nmr, ultraviolet, and other evidence at hand” the
authors now suggest structure II for phorbol, but they
do not relate this structure to retene which they claim
to have obtained as a product of dehydrogenation of
phorbol® nor do they give any detailed account for
essential structural features of II (e.g., the eyclopropane
ring, ditertiary glycol)., Nevertheless, II contains
all structural units from our earlier proposal’” but the
sequences C-2, -3, and -4 and C-14, -13, and -12 of
I are being exchanged. From our detailed nmr data’
(in pyridine~ds) this exchange of sequences clearly is
excluded: spin-decoupling technique definitely estab-
lishes the sequence H-9 (1.34 ppm, doublet Jg,0 =
5.5-6.0 ¢ps), H-10 (3.93 ppm, triplet Jg1 = 5.5-6.0,
Jy = 5.5-6.0 cps), and H-14 (6.17 ppm, doublet
Jy 1 = 5.5-6.0 eps) as suggested for I. H-2 (7.88
ppwy, multiplet, J,» = 0.5-1.0, J215 = 1-2 cps) shows
coupling with H-1 and long-range coupling with H-15
but no coupling with H-10. Also H-2 and H-14 can
be differentiated: after reduction of the carbonyl
group in phorbol with LiAlH,” H-2 is shifted approxi-
mately 2 ppm toward higher field. Furthermore the
sequence H-9, -10, and -14 can be extended including
C-13 and C-20 as in I; after oxidation of the allylic
hydroxyl group to the aldehyde in appropriate esters
of phorbol, H-14 is being shifted approximately 1
ppm’ toward lower field. Also a singlet (3.10 ppm)’
was recorded for H-12 contrary to its position in II
but in accordance with its position in I. Also the
sequence H-12 and -5 as suggested in II would result
in a multiplet for H-5 since we find a doublet (5.03
ppm, J = 10.5-11.0 eps)” for H-5 indicating coupling
only with H-6, whereas in the case of IT at least one addi-
tional coupling would be expected.

(7) H. Kubinyi, Ph.D. Thesis, University of Munich, 1964; E. Hecker,
H. Kubinyi, Ch. von Szczepanski, E, Hirle, and H. Bresch, Tetrahedron Lei-
ters, 1837 (1965).

(8) E.R. Arroyo and J. Holcomb, Chem. Ind. (London), 350 (1965); see
also B. L. van Duuren, ibid., 943 (1965).
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Previously we have described series of aryloxyalkyl-
guanidines? (I, R, = H) and aminoguanidines' (I,
R: = NH,) which are compounds displaying marked
activity in blocking the sympathetic nervous system
and are antiinflammatory agents particularly when the
aryl group is 2,6-xylyl [I, R, = 2,6-(CHs),]. Extend-
ing this work, we have investigated the effect of re-
placing the strougly basic guanidinium residue of these
compounds by the weakly basic urea function, Ac-
cordingly we report the preparation and biological
activity of a series of aryloxyalkylureas (II) and re-
lated structures.

2-Phenoxyethylurea (II, R = H; n = 2) was syn-
thesized by Gabriel® from 2-phenoxyethylamine hy-

R
l@—O(CHz)nNHC(—TNH)NHRZ
1
R\
@—O(CHa)nNHCONHz

II

drochloride and potassium cyanate, and this method
was used in the preparation of 2-(2,6-xylyloxy)ethyl-
urea [II, R = 2,6-(CHs)e; n = 2] and the higher homo-
logs (n = 3or4).

Reaction of 2-(2,6-xylyloxy)ethylhydrazine hydro-
chloride! with potassium eyanate occurred at the second-
ary nitrogen atom yielding the semicarbazide III.
This reaction is in accord with the known reaction of
methylhydrazine hydrochloride with potassium cya-

(1) Previous paper: G.J. Durant, G. M. Smith, R. G. W, Spickett, and
8. H. B. Wright, J. Med. Chem., 9, 22 (1966).

(2) D. 1. Barron, P. M. G. Bavin, G. J. Darant, I. L. Natoff, R. G. W.
Spickett, and D. K. Vallance, ibid., 6, 705 (1963).

(3) 8. Gabriel, Chem. Ber., 47, 3029 (1914),
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@—O(CHz)nNRqCONHR3

Reerystiy [ 1, 7y Ny
No. Ry » R. R Mp, *C solvent’ YFornoly Colend Yoonnt Caled Yoand Caled Yonnit
1 2,6-(C 1) 2 11 H 142-143 B CilleN:O: IR 63,16 TTH & (a2 1446 IR
2 1,6-0C Hy): 3 11 11 10Y-111 B CuaLgNal; 4. 84 RSty 516 8732 12 10 12 71
3 2 5-0CHyye 4 H H 106-109 1 : s 66,07 6. 1% 8,51 8 47 11.86 1212
{ 4.1 2 H 131 159, 5-162 I O 5047 5064 518 3.15 1308 1
5 360 CHy)e 2 H 1-CyHu 102-144 1 B TAAL THoda .63 f a2 8 38 & 57
” 2.05-iCHz 1 11 ClCO 107-1Q9 L Tl Ta 28 IR 7,14 8 21 &%
T 2.6-1C Hs)s 2 NH: n 112.5-115 T BILS I HY.L 48 TOH8 T.Th 18,82 18 an
» 2.6-1CHy. d CetaCH==N 13 152-155 JOAY sl NGO 60 458 69 38 . 8N 6. T2 13 50 14,58

" B = benzene-petralemn ether 160-80°), B = benzeue, 11!
toluene, KW = echanol-water.

nate which ocenrs at the secondary nitrogen atom to
yield 2-methylzemicarbazide! and contrasts with the
reaction of  2-(2,6-xvlyloxy)ethylhydrazine with 2-
wethyvl-2-thiopsendourea which reacts at the primary
nitrogen atom.'® The semicarbazide readily yielded
the semicarbazone IV with benzaldehyde showing the
presence of a primary amino function and thereby
mdicating the 2-substitnted =emicarbazide structure
II1. These and related compounds synthesized :re
hsted i Table I,

CH;
OCH,CH,N (NH,)CONH,

CH;
1

CH,
OCH,CH,N(N=CH C:H;)CONH,

CH.
1A%

Biological Activity.—None of the compounds ex-
amined had sympathetic blocking activity in the nieti-
tating membranc assay i the cat.? The compounds
were also examined for antimflamnatory activity in a
rai paw edema nssay using yveast as irrttant® and in the
ultraviolet erythema test.”  The semicarbazide deriva-
tive 7 was active i the latter test (0.1 times phenyl-
butazone) bnt other componnds were devold of signit-
fcant activity in these assays ut 200 mg/kg. In
anticonvnlsant tests 7 had activity of the ovder 0.1
times diphenythydantoin in the electroshock seiznre
as=ay? and the ureas 1, 2, and 3 were also slightly active
(of the order 0.02-0.03 times diphenylhydantoin).
Further evidence of central nervous system effects for
these componnds was obtained from dose-range tox-
icity studies in mice, the ureas 1, 2, and 3 giving indi-

(4) (. Young and W, H. Oates, J. Chem. Soc., 79, 661 (1901).

(3 I Aagstein, 5. M. Green, A. R, Katritsky, and A. M. Monro, J. Med.
Chem., 8, 395 (1964).

() {(a) I. Selitto and H., O. Randall, Federation Proc., 13, 403 {1954):
) H. Selye, Brit. Med. J., 2, 1129 (1949).

(7) C. V. Winder, J. Wax, V. Barr, M. Been, and C. E. Rosiere, drch.
Intern, Pharmacodyn., 116, 261 (1938).

(8 1. A, Swinyard, W. C. Brown, and L. 8. Goodman, .J. Pharmacol.
Erptl. Therap,, 108, 319 /1052).

opropyl aleohol-peunlenm ether 2 60-80°1 E = etlmnol, T -

eations of general CNS depression (loss of righting
reflex at approximately 2350 mg/kg po with LDy
valnes >1000 mg/kg).

Replacement of the strongly baxie guanidine moiety
in aryloxyalkylguanidines by the less basie urea fune-
tion would appear to decreasce the peripheral biologieal
cffects of these compounds but there is some evidence
af activity in the central nervous sv=tem.

Experimental Section?

3-(2,6-Xylyloxy propylurea.—A =alution of 3-(2,6-xylyloxy -
prepylamine hydrochloride (10.0 g, 0.046 male) in water (20 wl)
was added ta a solution of KCNO (3.77 g, 0.046 wole) iu water
(10 ml), und the nixture wus heated »nn the stemn bath for 30
min.  After cooling, the =olid wus separated and recrystallized
from benzene vielding the pure product (9.2 g, D07 vield), mp
109~111°,

1-(1-Naphthyl)-3-[(2-2,6-xylyloxy jethyljurea (5).-- 1-Naphthyl
ispeyanate (5.1 g, 0.030 mole) wus added to 2-(2,6-xylyvloxy)-
ethylumine (5.0 g, 0.030 mole) in benzene (10 ml).  The resultant
imixture wans heuted on the stemn bath He 20 min and cooled,
and the precipitated urea was separated and recrvstallizel
from ethauol (8.1 g, 80<7 vield), mp 192-104°,

1-Benzoyl-3-[4-(2,6-xylyloxy)butyljurea (6).—A wixture ol
4-(2,6~xyTyloxybutyluren (2,96 g, 0.013 wolei and heuzoyl
chloride (1.64 g, 0.012 mwole) was heated on the steam huth for 2
Lir and set aside overnight at roow temperature.  The erystalline
product was separated nud recrystallized from ethanol yvielding
1.8 g (449, vield) of 6, mp 106-107°.

2-(2-(2,6-Xylyloxy )ethyl]semicarbazides (7).-—A uixture of
2-02,6-xvlvloxyethivihiydrazine  hydroehlovide®* 4.3 g, 0.020
mole) and KCNO (1.9 g, 0.022 male) in water (20 il was boiled
under reflux far 30 min and then cooled.  Cryv=tallization occured
and the product was sepavated and recryv=tallized fran toluenr
vielding 7 (3.5 g, 78.0%¢ yield), mp 112.5-115°.

1-Benzylidene-2-[2-(2,6-xylyloxy)ethyl|semicarbazide {8)--

the semicarbazide (3.2 g, 0.014 mole) and heuzaldehyde (1.63 g,
0.016 mole) in ethanol (80 ml) were hoiled underre flux for 1 hr,
cancentrated to half volume, and diluted with a little water.
Crystallization occurred atfording 8 (2.7 g 617, vield;, wp
192~1H1°.
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(9) Melting points were recorded using an Electrothermal apparatas com-
prising a gas-heated block and a thermometer calibrated for stem exposure.



