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amine in refhixing ethanol, or in higher yield (7797) by eatalytic
hydrogenation over palladium-charcoal of N-methyl-2-benzyl-
aminomethyl-1,4-benzodioxan in acetic acid. The secondarv
amine had b.p. 82-84° (0.4 mm.), n2n 1.53396 [ht.#= b.p. 124°
(4 min. ), n%¥n 1.53907.
N-Methyl-2-benzylaminomethyl-1.4-benzodioxan.—:2-
Benzylaminomethyl-1,4-benzodioxan® (14.5 g.) was added to
formic acid (6.45 g.) at 0°, followed by slow addition of forinalde-
hivde (5.4 g., 359 solution). When the effervescence had ceased,
the niixture was heated under reflux for 4 hr., and allowed to
cool,  Concentrated HCL (5.7 ml.) was added, and the volatile
material was renioved in vacwo.  The residne was treated with
53 N NaOH and extracted into benzene. The benzene sohi-
ton was extracted with dihite HCL, and this acid extract, along
with an oil which had separated, was hasified and extracted with
cther.  Distillation of the dried ethereal extract gave the prod-
et in 900 vield, hop 144-147° (0.4 mn L, 10 1,.5608.
Aral. Caled for CrHNOL: N, A.2200 Found: N, 5011,
2-(1.4-Benzodioxanyl)methylbiguanide tosylate was
svnthesized nccording to the methad of Oxley and Short.19 An
inthnate misture of equimolar quantities of the wasylate salt
(m.p. 176-1787) of 2-aniiuomethyl-1,4-bena dioxan and dieyvandi-
amide was maintained at 150-160° (internal temperature) for
50 min. - After cooling, the glassy sohd evvstallized on tritura-
tionr with 2-propanol. Tt was recrystallized from water to give
the prodiict as the tosylate salt (689), m.p. 169°,
S-2-(1.4-benzodioxany!)methylisothiourea Hydrobromide. -
Equimolar quantities of 2-brononrethyl-1,4-benzodioxan and
thiourea i ethanol were heated under reflux for 8§ hr.  After
remaval of some of the solvent, the reaction was cooled, and the

7Dy ) G B Marini-Itestolo, . Landi-Vitwory, and 1), Bovet, Gazz, chim.
dal,, 83, 1THE (19a3): (LY J. Koo, J. O Chem,, 26, 330 (1961).

(48y R. LK. Dnhar and (5, AL Sweeney, rhid., 22, 1686 (1947).

V40 P Oxtley and W, I Short, J. Clem, Soe.. 1232 (14310
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produet was collected and recrystallized from ethanol. 1t had
np. 191-193°, vield 52¢%.
2-(1.4-Benzodioxanyl)acetamidine Hydrochloride. -2-

Cyvanomethyvl-1,4-benzodioxan® (20 g., 0.114 mole) and dry
ethanol {7 ml, 0.12 maole) in dry ether {200 mlb) were protected
fron1 atmospheric maisture, cooled to —10°, and a slow stream
af dry HCL was passed through the mixture for 14 hr.  After
2 davs at 0°, the imino ether hyvdrochloride, ra.p. 1547, wiw
filtered off and washed with drv ether.  The salt was then scirred
with NH; (109 sohttian in etlranol, 200 mb) at roont teniperi-
ture for 13 hr. Conecentrition of the mixture 1o cu. 50 il
cansedd the prodiret fo ervstallize, o was filtered off and re-
ervstallized from ethanolether. Tt had mup. 225-227° dee,

2-(1.4-Benzodioxanyl)acetamidoxime.--2-Ctvanomethyl-1,4-
henzodioxan™ 3.0 g.1in ethanol (20 mb b was added to hydroxyl-
amine hvdrvochloride ¢1.2 g and anhyvdrons Na.COy (040 g
i water (10 mlon, amd the mixtare was heated ander refhix {or
24 . The ethanol was evaporated and the residite was extracted
with ether. The extract was washed with dilate HCL and the
washings were combined with the original ether-insohible resichie.
Treatment with salid NalHCU; vielded o hrown tar, which alter
being washed with water, was dizsolved i warm ethanol. After
treatment with elizreoal, concentration of the sohition gawve the
mnidoxime, (LY g0 140, map. 120- 1247,
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A series of aralkoxygnanidines was prepared including several possessing niteresting anorexigenic acuvity.

Conversion of some previously prepared O-aralkyvl-
hydroxylamines' into the corresponding aralkoxy-
guanidines was desired as a means of increasing their
basicity and thercby varving their pharmacological
actions.  Accordingly, seven representative aralkoxy-
amies were allowed to react with 2-methvl-2-thio-
pscudourea sulfate? to form the corresponding aralkoxy-
guanidine sulfates which were converted into crystal-
e nitrate salts for isolation and purification.
20RONHy; + |CHySCG-=NH)NH.].H.50, —

[RONHC(=NHINH,|:H:80, 4+ 2CH;8H

In the course of this work an improved procedure
for the preparation of alkoxvguanidines was developed
bascd on the reaction of cvanamide® with an alkoxv-
amine hydrochloride suspended in an inert solvent.

(1) Iart I1V: L. L. Sehumann, R. V. Heinzelman, M. E. Greig, and W.
Veldkamyp, J. Med. Chem., T, 329 (1964},

2 ) Cf. D, 1), Nyberg and B. T, Christensen. J. dm. Ckem. Soc., T8,
781 (1454), and references cited. (b) Since the completion of this work, the
nreparation of aralkoxygnanidine snflates Ly this procednre has been de-
seribed: of. J.0 (G0 Robert and (5. M. Tartary. Rhone-Ponlene, Irish Patent
1140/63 (Noav. 24, 1963) (Derwent Basic No. 10296). Included in this patent
were the snlfates corresponding toaralkoxyguanidines 1-8 and 6-8 of Table I.

RONH: HCE + HoN-CN  — RONHC(=NH)NH,-HCl

This cyvanamide procedure was mild enough to permi
the conversion of 2-phenethyloxyamine hydrochlorvide,
which ix unstable on standing at room temperature,
into 2-phenethyloxyguanidine in 6997 vield.

One N-alkylated alkoxyamine derivative, N-methyl-
benzyloxyamine hydrochloride,* was included in the
series of alkoxyamines converted into guanidines with
evanamide,  Another alkylated guanidine, 1-beuzvl-
oxy-2,3-ditsopropylguanidine, was prepared by the
reaction of benzyvloxyamine with diisopropvlearbodi-
imide.” I'usion of benzvloxvamine hydrochloride with
dimethyleyanamide afforded 1-benzyloxy-3,3-dimethyl-
guanidine.

(3) (a)y ¢f, A.'T, Fuller and 1I. King, J. Chem. Soc., 963 {1847). () llr.
J. J. Ursprung of these laboratories has prepared alkylguanidines hy fusion
of amine salts with cyanamide (private communication). In the present
work with alkoxyamine hydrochlorides, attempted fusions often led to
vigorous decomposition,

(4) B.J, R.Nicolans, (i, Pagani, and i, Tesia, Helr, Chiva. Vera, 45, 1381
(1462).

151 J. Gl Mofatt and 1L G Klovana, J. Am, Clem. Soc., 83, G40 {10611,
solated the addnet of maorpboline and dieyelohexylearbodiimide n ligh
vields.
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ARALKOXYGUANIDINES
NH

|
RONH—C—NH.- 11X

Reervstn. Yield, I'ro- e ==Caledl, Y — — - =Fonnd, Ypm——""—

No. R HX Formula M.p., °C. solvent® Y% cedure? C 11 N C 11 N

1a C:H:CH, 0 CyH,, N0 104-107° A 72 A hH8.16 6.71 25.44 58.46 6.56 25.57

1b CeH;CH. HNO, CsH,;,N;0-HNO; 105 dec. B 37 B 42 .10 5.30 24 .55 42.20 5.09 24 .38

1e CeH;CH, c-CeHy NHSO;H CeH ;N3O - CeH1aN O3S 107-108 C 48 .82 7.02 16.27 48.95 7.16 16.16

2 p-CH;-CsH,CH, HNO; CoH;3N;O0-HNO; 105 dec. B 10 B 44 .62 5.83 313 44 .03 5.89 22.82

3 p-Cl-C¢H,CH, HNO; CsH (CIN;0O-HNO; 138 dec. b 23 B 36.58 4.22 21.33 36.68 4.17 21.01

144 dec. E 76 A

4 2,6-CLLCH;CH, HCl CsHyCLIN,0 -HCI 131.5-132.5 C 70 Al 35.51 3.72 15.53 35.69 3.76 15.34

b p-CeH;-CH,CH, O CaH ;N0 176-177 A 41 A° 69 .69 6.27 17.42 69.73 6.40 17.69

6 CﬁHaéHCHg ¢-CsHuNHSO;H CyHpNRO - CaH ;3N O,S 107-110 ¥ 30 A/ 30,26 7.31 15.63 50.40 7.14 15.57

7 (Cell;),CH HNO, CH:N,O-HNO; 117 dee. G 39 B 55.26 5.30 18.41 55.24 5.77 18.21

8a CeH;CH,CHa. (0] CoH ;N0 77-78 H 60 A? 60.31 7.31 23.45 60.45 7.33 23.67

8b CsH;CH,CH, c-CgHyNHSOH  CoH N0 - CeHisNOSS 91.5-93.5 I 50.26 7.31 15.63 50.28 7.25 15.56

9 CH;CH.CH(CHj,) c-CHNHSOSH CoHy ;N30 -CgHiNOSS 128.5-130.5 ¥ 59 A' 51.59 7.58 15.04 52.06 7.62 15.08
108 C¢H,OCH,CH, O CoH 3N 30, 122-124 J 85 A 55.37 6.71 21.53 55.4h0 6.66 21.72
10b CH;OCH,CH, HNO, CH;3N;0,- HNOy 104 dec. B 37 B 41 .86 5.46 21.70 41 .66 5.73 21.58
10¢ CsH,OCH.CH, CeHuNHSO;H  CoH 3N ;05-CH;3NO3S 95.5-96. 5¢ F 48 .11 7.00 14.96 48 .22 7.10 15.11
11 p-CeH-CHLOCH,CH. O C:H,7N;0, 186-188/ K 58 A 66 .40 6.32 15.49 66.09 6.55 15.72
124 CeHs(CH,), HCl CHi:N;0-HCl 96--98 L 76 A* 52.28 7.02 18.29 52.40 7.02 18.07
12b C;Hs(CH,), HNO;, CoHsN;0-HNO; 111 dec. M 51 B 46.87 6.29 21.86 46.67 6.31 22.07
13 (CeH; xCHCH,CH, HNO; CeH,sN;0 - HNO; 116 dec. N 42 B H7.82 6.07 16.86 57.73 6.00 17.09

Ry NR.»
L) Rs o
CeHs;CH,ON- -C—-N <Ri -HX
R R2 Ra Rs

14 H H CH; CH; c-CelIyNHSO,H  C,gHp: N30 -CH\ ;3 NO3S 120-123 1 65 C 51.59 7.58 15.04 51.50 7.61 15.05
15 CH; H H H HCl C.H,3N;0-HCl 18:3-185.5¢ J 38 B 50.12 6.54 19.48 50.22 6.04 19.93
16 H i-Pr -Pr H HCI C HuN;0-HCH 125.5-126 .5 G 29 b 58.83 8.46 14.70 5%.66 8.48 14.61

¢ A, c¢thanol; B, ethanol-cther; C, methanol-cthyl acetate; 1, methanol; K, aqueons methancl; F, ethyl acetate schition of aralkoxyguanidine treated with acetone solution of 1 equiv. of
eyclohexane-sulfamic acid affording pure material without recrystallization; G, isopropyl alcohol-ethyl acctate; H, aqueous cthanol; I, ethanol-cyclohexane; J, isopropyl aleohol; K, ethanol-
tsopropyl alechol; T, ethyl acetate-inethylene chloride; M, methyl ethyl ketone—ethyl acetate: N, ethyl acetate. ? A, cyanamide plus suspended aralkoxyamine hydrochloride in refluxing toluene;
B, 2-methyl-2-thiopscudourea sulfate plus aralkoxyamine; C, dimethyleyanamide fitsion with aralkoxyamine hydrochloride; D, diisopropylearbodiimide plus the aralkoxyamine. < Dr. J. J.
Ursprung of these laboratories first isolated crystalline benzyloxygnanidine ising the 2-methyl-2-thiopsendairen procedure. J. G. Robert and G. M. Tartary 2 reported m.p. 106-107° after recrystal-
lization from water. * Purification was facilitated by conversion of the crnde hydrochloride into the free huse, m.p. 146-149°) and regencration of the hydrochloride salt. ¢ The usual work-up
(léxperimental seclion) was modified. The crude gianidine hydrochloride was extracted with ethanol and the extracts were evaporated to dryness. The residue was dissolved in methanol and
basified with sodiinn inethoxide, and the resulting suspension was diluted with water. The crude solid was dissolved in ethyl acetate, clarificd with Celite, and crystallized. -~ The reaction was
carried ot in refluxing benzene instead of tolucne.  The oily guanidine hydrochloride on basification afforded an oily base which was isolated by ether extractiom. 7 The renction was carried out
in benzene at 70 -75° because of the reported instability of the starting amine hydrochloride (see ref. 1 and references cited therein).  Basification of the oily guanidine hydrochloride afforded an
oil; however, isolation hy ether extraction left a crystalline free base after evaporation of the ether.  * The reaction was carried out at 83-84° in toluene.  Basification of the oily guanidine hydro-
chloride afforded an oil which was isolated by ether extraction. ¢ Double melting peint.  Initial melting at 85.5-87.5°, then resolidification and melting at 95.5-96.5°. 7 The crude guanidine
hydrochloride was a solid, m.p. 175--177°, but was converted into the free base with methanolic sodiitm methoxide and purified.  * Purification was facilitated by conversion of the crude hydro-
chloride into the free base, m.p. 68-69°, and regeneration of the hydrochloride salt. ¢ The N-methyl group has a marked effeet on the physical properties.  The hydrochloride was a high-melting
solid and the free base an oil, whereas the free base of henzyloxyguanidine (1) was crystalline and its hydrochloride an oil.  The N-methy! guanidine hydrochloride was recovered in a purified
state by dissolving the erade hydrochloride in water, adding NaOH and NaCl, and chilling the sohition.
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The starting aralkoxyvamines® for the preparation of
aralkoxyguanidines 4, 5, and 11 (I'able I) were new
compounds and were prepared by the alkylation of N-
hydroxyphthalimide followed by hydrazinolysis.®
Table I summarizes the properties and svntheses of the
aralkoxyguanidines prepared.

Pharmacological Methods. A. Toxicity and Gross
Observations in Mice.-—Croups of four mice (albino
Upjohn strain, 18-22 g.) were intjected intraperitoneally
with test compound dissolved or suspended in 0.25¢
aqueous methyvleellulose.  Observations of gross be-
hawvioral changes were carried out.  The dose was de-
creased 11t 0.5 log units from 1000 mg. kg, until com-
pletely killmg, and living doses were obtained.  The
LDse was estimated by the method of Spearman and
Narber®  'The wvalues are approximations with an
accuracy of aboutr +100 to —5H0%.

B. Reserpine Antagonism.--(iroups of six mice
were pretreated with the test compound and 30 min.
later received 2.5 mg. kg, of reserpine i.p. Ninety
minutes later the mice were observed and the degree of
ptosis was scored on a four-point scalc.

C. Anorexigenic Test in Dogs.- --Dogs, on a once-a-
day 30-min. feeding schedule, were given the compounds
orally 1 hr. prior to presentation of food.  The amount
of food consumed during the 30-min. feeding period
was recorded and compared to control values.

D. Potentiation of Tryptamine. - 1reated mice were
tnjected with tryptamine hydrochloride, 25 mg. kg,
Ly, The mice were evaluated for the presence of the
tvpical symptoms: head weave, arch back, hind limb
spread, and pawing induced hy large doses of trypt-
amite.  I'le 25 mg. kg, i.v. dose of tryptamine alone
did not produce symptoms.

Pharmacological Results. —T'lic results of these test
procedures are shown in Table 11, HKxcept for 11,
all compounds were in the same range of toxicity,
LD values between 56 and 316 mg. kg, Compound
11, tested twice, caused no deaths i mice at 1000 mg..
kg, All of the compounds caused convulsions at the
higher doses and most of them produced motor stimu-
lation at or below the convulsive dose (exceptions were
2,5,7,and 9).

Only 4 of the 17 compounds at doses of 50 mg. /kg. or
less had any effect against the ptosis produced by i.p.
reserpine.  Compounds 3, 6, 13, and 15 had ED;,
values from 33 to 50 mg./kg.  Tranvievpromine sul-
fate and d-amphetamine were run in parallel with all the
compounds in the table and had KDj, values of 2.2 and
12.5 mg. ‘kg., respectively.

The compounds exhibiting the greatest anorexigenic
activity in the dogs werc compounds 1, 6, 10, 12, and 16.
Compared with d-amphetamine in the anorexigenic
test, compouunds 1 and 6 were approximately 1/5 and
1715 as active, respectively, and compounds 10, 12,
and 16 were about 1710 as active. While the potency
of these aralkoxvguanidines as anorexigenic agents is
less than that of d-amphctamine, they appear to lack
some of the undesirable cffects of this amine. The

16) .\ recent review includes a snmmary of mehods for the preparation
of O-snbstituted hydroxylamine derivatives. See . O. Ilvespdi and A.
Marxer, Chimfa (Aarav), 18, 1 (1964).

Ty AL MelKay, DL Garmaise, Go YL Paris, arad 50 Celhlim, Cuan. S,
Cher., 38, 343 (16,

8) “Staristical Method o Biological Jesay.” Hufner Publishing Co..
New Vork, No Y., 1d4a2, o 50
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« Indicates 1o activity at doses tested,  ® Tested only at 1 g,/
kg.

pharmacology of one or move of these guanidines will be
reported in greater detail in a subsequent publication.

When tested Tor tryptamine potentiating activity,
none of this scrics of compounds was active at doses
up to d0 mg. kg Tranylevpromine sulfate and -
aniphetamine sulfate were run in parallel with thesc
compounds and had tryptamine potentiating 12Dx,
values of 2.5 and >25 mg., kg., respectively.

The fatlure of these materials to block reserpine
induced ptosis or potentiate tryvptamine would sug-
gest that the anorexigenic effects are not due to the
usual involvement of syvinpathomimetic amine actions.

Wlhen compared ro the previously published data on
O-aralkylhydroxylamines,* the aralkoxyguanidines, as a
group, tended to be more toxic when administered 1.p.
to niee and had greater anoresigenic activity p.o. in
dogs.

Experimental®

Starting Materials.--Llleven of the starting aralkoxyvamines
(Tor 1-3, 6-10, 12-14, and 16) were described in ref. 1 and vefer-
ences cited therein. In addition, N-nethylbenzyloxyamie?
was kiown. The remaining three nralkoxyamines were preparcd
trom the corresponding aralkyl halides with the triethylaine
salt of N-hydroxyphthalimide® followed by hydrazinolysis s
described below.

N.(2,6-Dichlorobenzyloxy )phthalimide.-~A solution of 2,6-
dichlorobenzyl chlovide™ (39.1 g., 0.2 maole), 32.6 g. of N-hyv-
droxyphthalimide, and 61 nil. af (riethylamme in 300 nil. of di-
methyltovmamide (DME)Y was stirred and wariied o a sieam
Lath for 1 hr. and 10 min., cooled, and dilitted with 500 mlb. o
water affarding 60.5 g. of the aralkoxyphthalinide, nop. 1655

169.5°.  Recrystallization from  ethanol did not change  the
welting point.
Anal.  Caled. for CHCLNO,: (5 5592 H, 2.82; CL 2201

N, 4.35. Found: C, 55.67; H, 3.03; Cl, 22.25; N, 4.20.
2,6-Dichlorobenzyloxyamine Hydrochloride.—A suspension of
N-(2,6-dichlorobenzyloxy )phthalimide (55 g., 0.17 mole) in
500 ml. of methvlene chlovide was treated with 8.6 g. of hydrazine
hydrate in a small volume of methanol and stirred for 23 .

(41 Meliing poine were taken on s Unimel apparalns C00 T Thomas Ca
I'ilndelplia, Pal) and are corvected.
107 OLtained from (he Aldreiels Ghewieal s Tres, Milwackes, Wi,
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at room temperature. Solid was removed by filtration and
washed with CH.Cl,. The filtrate was evaporated to dryness
under reduced pressure and the residue was extracted with
ether. Tle ethereal extracts were acidified with HCl in isopropyl
alcohol affording 38.2 g. of crude aralkoxyamine hyvdrochloride,
m.p. 199-201° dee. Recrystallization (methanol-ethyl acetate)
afforded 27.2 g. of analytically pure material, m.p. 206° dec.

Anal. Caled. for C-H;CLNO-HClL: C, 36.79; H, 3.33;
Cl, 46.55; N, 6.13. Found: C, 37.21; H, 3.51; Cl, 46.50; N,
6.31.

N-(4-Phenylbenzyloxy )phthalimide.—4-Biphenylmethanol'
(16.5 g., 0.09 mole) was converted into 4-phenylbenzyl chloride
with thionyl chloride and the crude halide was stirred and
warmed on the steam bath with 14.7 g. of N-hydroxyphthalimide,
28 nil. of triethylamine, and 100 ml. of DMF for 1 hr. The solu-
tion was cooled and diluted with water (500 mil.). The solid
was collected, washed with water and methanol, and dried
affording 23.6 g. of the product, m.p. 191-193°. A sample re-
crystallized from benzene—ethanol for analvsis had m.p. 192-194°.

Anal. Caled. for CoH;;NO3: C) 76.538;, H, 4.59. Found:
C, 76.04; H, 4.55.

4-Phenylbenzyloxyamine Hydrochloride.—A methvlene chlo-
ride suspension of N-(4-phenylbenzyloxy)phthalimide (23 g.,
0.07 mole) was stirred with 3.6 g. of hyvdrazine hydrate and 10
ml. of methanol for 16 hr. The solid was removed by filtration
and washed with CH:Cl,. The filtrate was evaporated, and the
residue extracted with warm ether. The extracts were washed
with water, diluted with methanol, and concentrated on a steam
bath to remove the ether, Dilution with water afforded 12.4
g, m.p. 61-63°, of the free base. Recrystallization from iso-
propyl alcohol afforded 9.3 g. of the aralkoxyamine having m.p.
63-64°, which was dissolved in isopropvl alcohol and treated
with HCl. The crude solid was collected and recrystallized from
959 ethanol affording 8.0 g. of the hydrochloride, m.p. 255-256°
dec.

Anal. Caled. for CHNO-HCL: G, 66.24; H, 5.99; N,
5.04. Found: C,6646; H, 5.92; N, 5.74.

2-(4-Biphenylyloxy )ethyl Chloride.—To a chilled suspension
of 26 g. (0.12 mole) of 2-(4-biphenvlyloxy jethanol!! in 200 ml. of
benzene containing 9.75 ml. of pyridine was slowly added 9.0 ml.
of SOCL, with vigorous stirring. The mixture was stirred briefly
at room temperature, refluxed for 3 hr., washed with water and
then brine, and dried (MgS0,). The solution was concentrated
and the benzene was displaced with methanol. On cooling,
22.85 g., nu.p. 101-103°, of the chloro compound was obtained.
Recrystallization from methanol afforded an analytical sample,
ni.p. 102-104°.

Anal. Caled. for CL,H,;ClO: C, 72.26; H, 5.63; Cl, 15.24.
Found: C,72.60; H, 5.42; Cl, 14.87.

N-[2-(4-Biphenylyloxy )ethoxy|phthalimide.—A solution of
28.2 g. (0.12 mole) of 2-(4-biphenylyloxv)ethyl chloride, 19.8 g.
of N-hydroxyvphthaliniide, and 37 ml. of triethylamine in 185 ml.
of DMF was stirred and heated on the steam bath for 28 hr.
(after 1 hr. on the steam bath 909 of the biphenylyloxvethyl
chloride was still present). The solution was cooled and diluted
with 250 ml. of water with stirring. The solid was collected,
washed with water, taken up in CH.Cl,, and dried (Na,SO4).
The methylene chloride was displaced with ethanol, and the solu-
tion was allowed to cool affording 11.1 g. of crude aralkoxy-
phthalimide, m.p. 169-171°. A sample recrystallized from
methylene chloride~ethanol for analysis had m.p. 171-172°,

Anal. Caled. for CuH:NOy: C, 73.533: H, 4.77. Found:
C, 73.73: H, 5.10.

2-(4-Biphenylyloxy Jethoxyamine Hydrochloride.—A stirred
solution of N-12-(4-biphenylyloxy)ethoxy]phthalimide (9.1 g.,
0.025 mole) in 200 ml. of CH:Cl, was treated with 1.27 g. of
hydrazine hydrate in 5 ml. of methanol. After 5 hr. the precipi-
tate was removed by filtration and washed with methylene chlo-
ride. The filtrate was evaporated to dryness under reduced
pressure. The residue was extracted with ethyl acetate and the
extracts were washed with water, dried (K;CO; and MgSO,),
and acidified with isopropanolic HC], affording 5.60 g., m.p.
227° dee., of product. The salt was converted into its free base,
m.p. 129-130.5° after recrystallization, and the purified base
was reconverted into the hydrochloride, m.p. 225-227°. A sample

(11) C. C. Vernon, E. F. Struss, M. A. O'Neil, and M. A. Yord, J. Am.
Chem. Soc., 87, 527 (1935).
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recrystallized from ethanol-isopropyl alecohol for analvsis had
m.p. 225-226°.

Anal. Caled. for C,H,;NO,HCl: C, 63.27; H, 6.07; N,
5.27. Found: C,63.23; H, 6.06; N, 5.59.

2-Phenoxyethoxyguanidine. A.'>—To g stirred suspension of
20 g. (0.105 mole) of 2-phenoxyethoxyamine hydrochloride in
150 ml. of toluene was added 4.44 g. (0.105 mole) of cyanamide,3
and the mixture was refluxed under nitrogen for 2 hr.’* During
this time the solid present liquified to an insoluble oil. The
toluene was evaporated under reduced pressure, and the oily
residue was suspended in water with stirring and basified with
aqueous NaOH. The resulting suspension was chilled and stirred
brieflv, and the solid was collected, washed with water, and dried
affording 17.45 g. (839), m.p. 120-122°. Recrystallization
from isopropyl alcohol afforded analvtically pure material,
m.p. 122-124°,

3-Phenylpropoxyguanidine Nitrate. B.:2—The free base, pre-
pared from 18.8 g. (0.1 mole) of 3-phenylpropoxyamine hydro-
chloride by treatment with alkali, was dissolved in 100 ml. of
509 aqueous methanol. To this solution 13.9 g. (0.1 mole) of
2-methyl-2-thiopseudourea sulfate was added, and the mixture
was heated under reflux for 6 hr., then evaporated to dryness
under reduced pressure. The residue was dissolved in 500 ml.
of 509, aqueous methanol and the solution was saturated with
ammonium nitrate. Methanol was evaporated on the steam
bath under an air stream, and the remaining aqueous solution
was refrigerated. The solid that precipitated was separated
by filtration and recrystallized twice from a mixture of methyl
ethyl ketone and ethyl acetate to give 13 g. (519 vield) of prod-
uct as white needles which decomposed sharply at 111°.

1-Benzyloxy-3,3-dimethylguanidine Cyclohexanesulfamate. C.!2
—Benzyloxvamine hydrochloride (16 g., 0.1 mole) and dimethyl
cyanamide®® (7 g.) were stirred under nitrogen and heated in an
oil bath at 150-160° for 1.5 hr. The resulting gum was suspended
in water and basified; the oil which separated was extracted with
ether, and the extracts washed with water, dried, and evaporated
to dryness under reduced pressure leaving 15.5 g. of mobile oil.
This oil was dissolved in 155 ml. of ethyl acetate and treated
with a solution of 14.4 g. of cyvclohexyvlsulfamic acid in acetone
(150 ml.) affording 24.2 g. of the hexamate salt, m.p. 120-123°.

1-Benzyloxy-2,3-diisopropylguanidine Hydrochloride. D.'2—
Benzyloxyamine (12.3 g., 0.10 mole), diisopropylearbodiimide?®
(6.3 g., 0.05 mole), and 10 ml. of t-butyl alecohol were heated on
a steam bath for 14.5 hr. Volatile materials were removed by
Leating under reduced pressure (100° at 10 mim.) leaving a
blue oil. The oil was dissolved in acetone, briefly refluxed, and
evaporated to dryness leaving 10.8 g. of pale green oil. This
was redissolved in acetone and treated with a solution of 8.95 g.
of cyclohexylsulfamic acid in acetone. On chilling overnight
only a trace of insoluble material separated and was removed by
filtration. The filtrate was evaporated to dryness leaving an
oil which was distributed between ether and water. The aqueous
layer was separated, basified, and extracted with ether. This
extract was dried (K,CO; and MgS0O,) and evaporated to drvness
leaving 5.95 g. of a yellow oil. Dissolution in ethyl acetate—
ether and acidification with 2-propanolic HC! afforded 5.80 g.
of crude aralkoxyguanidine hydrochloride, m.p. 113-122°,
Recrystallization from isopropyl alcohol-ethyl acetate afforded
4.10 g. of the pure material, m.p. 125.5-126.5°.
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(12) Procedures A-D are listed in Table II.

(13) Practical grade cyanamide from Eastman Kodak Co., Rochester,
N. Y., was employed. The material used was almost completely soluble in
ether.

(14) In other runs, reflux periods of 1-6 hr. were employed.

(15) Practical grade from Matheson Coleman and Bell, East Rutherford.
N.J.
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