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amine in refiuxing ethanol, or in higher yield (77<)c) by catalytic 
hydrogenation over palladium-charcoal of N-methyl-2-benzyl-
aminomethyl-l,4-benzodioxan in acetic acid. The secondary 
amine had b.p. 82-84° (0.4 mm.), »25» .1.5396 [lit.47il b.p. 124° 
(4 mm.), n-3ii 1.5390]. 

N-Methyl-2-benzylaminomethyl-l,4-benzodioxan.—2-
Benzylaminomethyl-l,4-benzodioxan48 (14.5 g.) was added to 
formic acid (6.45 g.) at 0°, followed by slow addition of formalde
hyde (5.4 g., ?>o(/( solution). When the effervescence had ceased, 
the mixture was heated under reflux for 4 hr., and allowed to 
cool. Concentrated HC1 (5.7 ml.) was added, and the volatile 
material was removed in vacuo. The residue was treated with 
5 A" XaOH and extracted into benzene. The benzene solu
tion was extracted with dilute HC1. and this acid extract, along 
with an oil which had separated, was basified and extracted with 
other. Distillation of the dried ethereal extract gave the prod
uct in !)()'';. yield, b.p. 144-147° (0.4 mm.), «-5t> 1.565*. 

A mil. Calcd. fordvHnX'O,: X, 5.20. Found: X, 5.11. 
2-(l,4-Benzodioxanyl)methylbiguanide tosylate was 

synthesized according to the method of Gxley and Short.49 An 
intimate mixture of equiinolar quantities of the tosylate salt 
(m.p. 176-178°) of 2-amiuomethyl-l,4-benzodioxan and dicyandi-
amide was maintained at 150-160° (internal temperature) for 
30 min. After cooling, the glassy solid crystallized on tritura
tion with 2-propanol. I t was reerystallized from water to give 
the product as the tosylate salt (G.S'(J), m.p. 169°. 

S-2-(l,4-benzodioxanyI)methylisothiourea Hydrobromide.-
Kquimolar quantities of 2-bromomethyl-l,4-benzodioxan and 
thiourea in ethanol were heated under reflux for 8 hr. After 
removal of some of the solvent, the reaction was cooled, and the 

(47) UD (t . H. Marini-ISet tolo R. L a n d i - Y i u o r y , and J). Bovet , Gazz. ,-lnm. 
ital., 83 , 141 (195M); mj J. Koo, ./. Org- Chem., 26, 339 (1961). 

(48) R. K. D u n b a r and ('•. A. Sweeney, ihid.. 22, 1686 (1957). 
'49> I'. Oxley and W. V. Shor t . ./. Chem. So,:. 1252 (1951). 

Conversion of some previously prepared O-aralkyl-
hydroxylamines1 into the corresponding aralkoxy
guanidines was desired as a means of increasing their 
basicity and thereby varying their pharmacological 
actions. Accordingly, seven representative aralkoxy-
aniines were allowed to react with 2-methyl-2-thio-
pseudourea sulfate2 to form the corresponding aralkoxy-
guanidine sulfates which were converted into crystal
line nil rale salts for isolation and purification. 

2 ! R O M h ; + |CH3SC(---NH;XHL,]2H :S04 — 

1R0XHC(=XH)NH2]2H2S()4 + 2UH3SH 

In the course of this work an improved procedure 
for the preparation of alkoxyguanidines was developed 
based on the reaction of cyanamide3 with an alkoxy-
ainine hydrochloride suspended in an inert solvent. 

U) P a r t IV: E. L. S c h u m a n n , R. V. Heinze lman, M . E. Greig, and \V. 
V e l d k a m p . ./. Med. Chem... 7, 329 (1964). 

(2) (a) Cf. D. 1). N y b e r g and B. K. Chr i s t ensen . ./. Am. Chem. Soc 78 , 
7S1 (1956), and references ci ted, (b) Since the comple t ion of this work, t he 
1,reparation of a r a lkoxyguan id ine suflates by this p rocedu re lias been de
scr ibed: ef. J. (i. R o b e r t and G. M. T a r t a r y , Rl ione-Poulenc , Ir ish P a t e n t 
1 140/63 (Nov . 24, 1963) ( D e r w e n t Basic No . 10296). Inc luded in this p a t e n t 
were the sulfates corresponding to a ra lkoxyguan id ines 1-3 and 6-8 of Tab le I. 
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product was collected and recrvstallized from ethanol. I t had 
m.p. 191-193°, yield 52%. 

2-(l,4-Benzodioxanyl)acetamidine Hydrochloride. -2-
C.'yanomethyl-l,4-benzodioxan'5(l (20 g., 0.114 mole) and dry 
ethanol (7 nil., 0.12 mole) in dry ether (200 ml.) were protected 
from atmospheric moisture, cooled to —10°, and a slow stream 
of dry HC1 was passed through the mixture for 14 hr. After 
2 days at 0°, the iniino ether hydrochloride, m.p. 134°, was 
filtered off and washed with dry ether. The salt was then stirred 
witli NH 3 (10 r , solution in ethanol, 200 ml.) at room tempera
ture for IS hr. Concentration of the mixture to ca. 50 ml. 
caused the product to crystallize. It was filtered off and re-
crystallized from ethatml-ether. It had m.p. 225-227° dec. 

2-(l,4-Benzodioxanyl)acetamidoxime. 2-('yanoinethyl-l, I-
benzodioxan5" (3.0 g.) in ethanol (20 ml. i was added to hydroxyI-
amino hydrochloride '1.2 g.) and anhydrous Na-jC03 (0,9 g. i 
in water (10 ml.), and the mixture was heated under reflux for 
24 hr. The ethanol was evaporated and t he residue was ext racled 
with ether. The extract was washed with dilute HCI, and the 
washings were combined with the original ether-insoluble residue. 
Treatment with solid XallCO., yielded a. brown tar, which after 
being washed with wafer, was dissolved in warm ethanol. After 
treatment with charcoal, concentration of the solution gave the 
nmidoxime. 0.5 g. • 14' , i, m.]). 123-124". 

Acknowledgment. We wish to thank Air. P. H. 
Wood for the microanalyses and Messrs. P. W. 
Clement. .1. A. Davidson, J. B. Hare, A. II. Lane. 
B. W. Sneddon, Y. F. Yoss. and J. A. Zoro for their 
competent technical assistance. 

50) ( ' . Milaiii . U. l . and i -Vi t to ry , and G. B. Mar in i Bel to lo . AVer/. 1M. 
Sit in r. S'unla, 22, 207 <19.")9): Chun. A'mlr.. 54, 1522 (1960). 

KOXH, HCI + HA"-CX -* "JiOXHC(=XH)XH2- HCI 

This cyauaniido procedure was mild enough to permit 
the conversion of 2-phonethyloxyamine hydrochloride, 
which is unstable on standing at room temperature, 
into 2-phenethyloxyguanidine in 69% yield. 

One X-alkylated alkoxyamine derivative, X-meihyl-
benzyloxyamine hydrochloride,4 was included in the 
series of alkoxyamines converted into guanidines with 
cyanamide. Another alkylated guanidine, 1-benzyl-
oxy-2,.'$-diisopropylguanidiiie, was prepared by the 
reaction of benzyloxyamine with diisopropylcarbodi-
imide.5 .Fusion of benzyloxyamine hydrochloride with 
dimethylcyanamide afforded l-benzyloxy-3,3-dimet hyl-
guanidine. 

(»; (a) Cf. A. T . fu l le r a n d I I . King, ,/. Chem. Soc., 963 (1947). (b) Dr . 
J . J . U r s p r u n g of these l abora to r i es has p r e p a r e d a lky lguan id ines by fusion 
of amine sal ts with c y a n a m i d e (p r iva t e c o m m u n i c a t i o n ) . In t he p r e sen t 
work with a lkoxyamine hydroch lor ides , a t t e m p t e d fusions often led to 
vigorous decomposi t ion . 

(4) B. J . Ti. N'icolKUs, ( i . Pagan i, and K. Tes t a , If dr. Chun. Aria, 45, L'iSI 
(1962). 

(5) J . (J. MoITatt and 11. (1, K h o r a n a . ./. Am. Chem. Soc, 83 , 649 (1961). 
isolated the a d d u c t of morpho l ine a n d dk 'yc lohexy lca rbod inn ide in high 
yields. 
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A series of aralkoxyguanidines was prepared including several possessing interesting anorexigenic activity. 



TABLE I 

AttALKOXYGl/ANIDINES 

No. 

l a 

l b 

It: 
2 

3 

4 

5 

6 

7 

8a 

8b 

9 

10a 

10b 

10c 

11 

12a 

12b 

13 

14 

15 

16 

« A, 

I i O N H — 

it 

C G H 5 C H 2 

C 6 H 6 C H 2 

C6H5CH2 

j»-CH3-C6H4CH, 

p-CI-C 6H 4CH.. 

2 ,6-Cl 2CGH 3CH, 

p -C 6 H 5 -C 6 H 4 CH, 

C 6 H 6 C H C H 3 

(C«H 6 ) 2 CH 

CeHsCHsCH, 

C6H 5 CH 2 CH 2 

C C H 6 C H 2 C H ( C H 3 ) 

C 6 H 6 O C H 2 C H , 

C 6 H 5 O C H 2 C H , 

C«H 5 OCH 2 CH 2 

p - C c H 5 - C 6 H 4 O C H 2 C H , 

C 6 H 5 (CH 2 ) 3 

C 6 H S (CH 2 ) 4 

( C 6 H 5 ) 2 C H C H 2 C H 2 

N H 
11 1! 

- 0 -

R i N R , 

C 6 H 5 CH 2 ( )N -C-

Hi Its 

H H 

C H 3 H 

H j - P r 

e t h a n o l ; B , e thano l 

R» 

C H 3 

H 

i-Pr 

- e the r 

- N H 2 

-*<£• 

; c 

R4 

C H 3 

H 

H 

• I I X 

IIX 

0 

H N 0 3 

c - C s H n N H S O j I I 

H N O s 

HNOa 

HC1 

O 

c - C 6 H „ N H S 0 3 H 

I I N ( ) 3 

0 

c - C c H „ N H S O , H 

c-CsHnNHSOsTI 
0 

H N O , 

c - C 6 H „ N H S 0 3 H 

0 

H C 1 

H N O , 
H N ( ) 3 

I I X 

c - C 6 H „ N H S 0 3 H 

HC1 

H C 1 

, m e t h a n o l - e t h y l a c e t a t e ; 

Formula 

C 8 H „ N 3 ( ) 

C 8 H „ N 3 0 - H N 0 3 

C 8 H „ N 3 0 - C 6 H 1 3 N 0 3 S 

C 9 H 1 3 N 3 0 - H N 0 3 

C 8 I I , „ C 1 N 3 0 - H N 0 3 

C 8 H 9 C l > N : l O H C l 

C „ H 1 5 N 3 0 

C 9 H 1 3 N 3 0 - C „ H , 3 N 0 3 S 

C 1 4 H 1 5 N 3 0 - H N 0 3 

C 9 I I 1 3 N 3 0 

C 9 H 1 3 N 3 0 - C 6 H 1 3 N 0 3 S 

C , o H l 5 N 3 0 - C « H i 3 N 0 3 S 

C 9 H, 3 N 3 ( ) 2 

C , H 1 3 N 3 0 2 - H N 0 3 

C 9 H 1 3 N 3 0 2 - C , H 1 3 N 0 3 S 

C 1 5 H 1 7 N 3 0 2 

C 1 0 H 1 6 N 3 O - H C l 

O , 0 H 1 5 N 3 O - H N O 3 

C 1 6 H 1 9 N 3 O H N 0 3 

C, 0 H l r > N 3 O-C,H, 3 NO,S 
C . , H , 3 N 3 0 - H C 1 

C 1 4 H 2 3 N 3 ( ) -HC1 

1), m e t h a n o l ; K, aqueous 

M.p., °C. 

1 0 4 - 1 0 7 ' 

105 dec. 

107-10S 

105 dec . 

138 dec . 

144 dec . 

1 3 1 . 5 - 1 3 2 . 5 

176-177 

107-110 

117 dec . 

7 7 - 7 8 

9 1 . 5 - 9 3 . 5 

1 2 8 . 5 - 1 3 0 . 5 

122-124 

104 dec!. 

9 5 . 5 - 9 6 . 5 - ' 
1 8 6 - 1 8 8 ' 

9 6 - 9 8 

111 dec . 

116 dec . 

120-123 

1 8 3 - 1 8 3 . 5 ' 

1 2 5 . 5 - 1 2 6 . 5 

) m e t h a n o l ; F , e 

Itecrystn. 
solvent" 

A 

1$ 

C 

B 

1) 

K 

C 

A 

F 

G 

H 

I 

F 

J 

B 

F 

K 

L 

M 

N 

F 

J 

G 

Yichl, 
% 

72 

37 

10 

23 

76 

70 

41 

30 

39 

69 

59 

85 

37 

58 

76 

51 

42 

65 

38 

29 

thy l a c e t a t e solut ion 

l',„-
cctlure& 

A 

B 

B 

B 

A 

A" 

A" 

kf 

B 

A" 

A ' 

A 

B 

A 

Ak 

B 

B 

C 

B 

1) 

1 of aralk< 

.. 

C 

5 8 . 1 6 

4 2 . 1 0 

4 8 . 8 2 

4 4 . 6 2 

3 6 . 5 8 

3 5 . 5 1 

6 9 . 6 9 

5 0 . 2 6 

5 5 . 2 6 

6 0 . 3 1 

5 0 . 2 6 

5 1 . 5 9 

5 5 . 3 7 

4 1 . 8 6 

4 8 . 1 1 

6 6 . 4 0 

5 2 . 2 8 

4 6 . 8 7 

5 7 . 8 2 

5 1 . 5 9 

5 0 . 1 2 

5 8 . 8 3 

oxyguan 

-~Calc 1., 
11 

6 . 7 1 

5 . 3 0 

7 . 0 2 

5 . 8 3 

4 . 2 2 

3 . 7 2 

6 . 2 7 

7 . 3 1 

5 . 3 0 

7 . 3 1 

7 . 3 1 

7 . 5 8 

6 . 7 1 

5 . 4 6 

7 . 0 0 

6 . 3 2 

7 . 0 2 

6 . 2 9 

6 . 0 7 

7 . 5 8 

6 . 5 4 

8 . 4 6 

*'/•• v 

N 

2 5 . 4 4 

2 4 . 5 5 

1 6 . 2 7 

2 3 . 1 3 

2 1 . 3 3 

1 5 . 5 3 

17 .42 

1 5 . 6 3 

1 8 . 4 1 

2 3 . 4 5 

1 5 . 6 3 

1 5 . 0 4 

2 1 . 5 3 

2 1 . 7 0 

1 4 . 9 6 

1 5 . 4 9 

1 8 . 2 9 

2 1 . 8 6 

1 6 . 8 6 

1 5 . 0 4 

1 9 . 4 8 

1 4 . 7 0 

idine t r e a t e d w i t h a( 

„ 

c 
5 8 . 4 6 

4 2 . 2 0 

4 8 . 9 5 

4 4 . 5 3 

3 6 . 6 8 

3 5 . 6 9 

6 9 . 7 3 

5 0 . 4 0 

5 5 . 2 4 

6 0 . 4 5 

5 0 . 2 8 

5 2 . 0 6 

5 5 . 4 5 

4 1 . 6 6 

4 8 . 2 2 

6 6 . 0 9 

5 2 . 4 0 

4 6 . 6 7 

5 7 . 7 3 

5 1 . 5 0 

5 0 . 2 2 

5 8 . 6 6 

•etone sol 

Found, % 
II 

6 . 5 6 

5 . 0 9 

7 . 1 6 

5 . 8 9 

4 . 1 7 

3 . 7 6 

6 . 4 0 

7 . 1 4 

5 . 7 7 

7 . 3 3 

7 . 2 5 

7 . 6 2 

6 . 6 6 

5 . 7 3 

7 . 1 0 

6 . 5 5 

7 . 0 2 

6 . 3 1 

6 . 0 0 

7 . 6 1 

6 . 0 4 

8 . 4 8 

[ution of 1 

N 

2 5 . 5 7 

2 4 . 3 8 

1 6 . 1 6 

2 2 . 8 2 

2 1 . 0 1 

1 5 . 3 4 

17 .69 

1 5 . 5 7 

1 8 . 2 1 

2 3 . 6 7 

1 5 . 5 6 

1 5 . 0 8 

2 1 . 7 2 

2 1 . 5 8 

1 5 . 1 1 

1 5 . 7 2 

1 8 . 0 7 

2 2 . 0 7 

1 7 . 0 9 

1 5 . 0 5 

1 9 . 9 3 

1 4 . 6 1 

e q u i v . 
eyclohexane-sulfamie acid affording pure material without recrystalli/.ation; (1, isopropyl alcohol-ethyl acetate; H, aqueous ethanol; I, ethanol-cyclohexane; J, isopropyl alcohol; K, ethanol-
isopropyl alcohol; L, ethyl acetate -methylene chloride; M, methyl ethyl ketone-ethyl acetate: N, ethyl acetate. '' A, cyanamide plus suspended aralkoxyamine hydrochloride in refluxing toluene; 
B, 2-methyl-2-thiopseudourea sulfate plus aralkoxyamine; C, dimefhylcyanamide fusion with aralkoxyamine hydrochloride; 1), diisopropylcarbodiimide plus the aralkoxyamine. c Dr. J . J. 
Ursprung of these laboratories first isolated crystalline benzyloxyguanidine using the 2-methyl-2-thiopseudourea procedure. J . (1. Robert and (J. M. Tartary21 ' reported m.p. 106-107° after recrystal-
lization from water. '' Purification was facilitated by conversion of the crude hydrochloride into the free base, m.p. 146-149°, and regeneration of the hydrochloride salt. ' The usual work-up 
(Fxperimental section) was modified. The crude guanidine hydrochloride was extracted with ethanol and the extracts were evaporated to dryness. The residue was dissolved in methanol and 
basified with sodium niethoxide, and the resulting suspension was diluted with water. The crude solid was dissolved in ethyl acetate, clarified with Celite, and crystallized. / The reaction was 
carried out in refluxing benzene instead of toluene. The oily guanidine hydrochloride on basifieation afforded an oily base which was isolated by ether extraction. ' The reaction was carried out 
in benzene at 70 -75° because of the reported instability of the starting amine hydrochloride (see rcf. 1 and references cited therein). Basifieation of the oily guanidine hydrochloride afforded an 
oil; however, isolation by ether extraction left a crystalline free base after evaporation of the ether. '' The reaction was carried out at 83-84° in toluene. Basifieation of the oily guanidine hydro
chloride afforded an oil which was isolated by ether extraction. ' Double melting point. Initial melting at 85.5-87.5°, then resolidification and melting at 95.5-96.5°. ' The crude guanidine 
hydrochloride was a solid, m.p. 175 177°, but was converted into the free base with methanolic sodium 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 effect on the physical properties. The hydrochloride was a high-melting 
solid and the free base an oil, whereas the free base of benzyloxyguanidine (I) was crystalline and its hydrochloride an oil. The N-methyl guanidine hydrochloride was recovered in a purified 
state by dissolving the crude hydrochloride in water, adding NaOH and NaCl, and chilling the solution. 
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The starting aralkoxyamines11 for the preparation of 
aralkoxyguanidines 4, 5, and 11 (Table I) were new 
compounds and were prepared by the alkylation of N-
hydroxyphthaliniide followed by hydrazinolysis.7 

Table I summarizes the properties and syntheses of the 
aralkoxyguanidines prepared. 

Pharmacological Methods. A. Toxicity and Gross 
Observations in Mice.—Groups of four mice (albino 
L'pjohn strain, 18-22 g.) were injected intraperitoneally 
with test compound dissolved or suspended in 0.25% 
aqueous methylcellulose. Observations of gross be
havioral changes were carried out. The dose was de
creased in 0.5 log units from 1000 mg./kg. until com
pletely killing, and living doses were obtained. The 
Ll)50 was estimated by the method of Spearman and 
Karber.8 The values are approximations with an 
accuracy of about +100 to —50%. 

B. Reserpine Antagonism. Groups 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 scale1. 

C. Anorexigenic Test in Dogs. -Dogs, on a once-a-
day 30-min. feeding schedule, were given the compounds 
orally 1 lir. 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. Treated mice were 
injected with tryptamine hydrochloride, 25 nig.,, kg. 
i.v. The mice were evaluated for the presence of the 
typical symptoms: head weave, arch back, hind limb 
spread, and pawing induced by large doses of trypt
amine. The 25 mg. kg. i.v. dose of tryptamine alone 
did not produce symptoms. 

Pharmacological Results. -The results of these test 
procedures are shown in Table 11. Kxcept for 11, 
all compounds were in the same1 range of toxicity, 
LD50 values between 50 and 310 mg. kg. Compound 
11, tested twice, caused no deaths in 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 ED5l, 
values from 33 to 50 mg./kg. Tranylcypromine sul
fate and (/-amphetamine were run in parallel with all the 
compounds in the table and had ED5u values of 2.2 and 
12.5 mg. 'kg., respectively. 

The compounds exhibiting the greatest anorexigenic 
activity in the dogs were compounds 1, 6,10,12, and 16. 
Compared with (/-amphetamine in the anorexigenic 
test, compounds 1 and 6 were approximately 1 ••'o and 
1 15 as active, respectively, and compounds 10, 12, 
and 16 were about 1 TO as active. While the potency 
of these aralkoxyguanidines as anorexigenic agents is 
less than that of (/-amphetamine, they appear to lack 
some of the undesirable effects of this amine. The 

l6) A recent review includes a s u m m a r y uf m e t h o d s for t he p repa ra t i on 
of O-subs t i t u t ed h y d r o x y l a m i n e der iva t ives . See A. O. I lvespaii a n d A. 
Marxer , Chimia (Aa rau ) , 18, 1 (1964). 

~) A. F. M c K a y , D . I,. Garma i se , <i. V. Paris and S. ( i e lbh tm. Can. J. 
Cl.rm., 38 , 3 M (PKiO). 

8) "S t a t i s t i c a l Me thod in Biological Assay." I lafner l 'ulilishiim (Jo.. 
New fo rk , N . Y., l « o 2 , p. 521 . 

T A K I . K II 

I 'HAKMACi i i .od icAt , A C T I V I T Y O F A K A I . K O N Y O C A N ' I I I I X K S 

AnorcM • 

C'ompd. 

la 
2 
3 
4 

(') 
-
sb 
0 

10a 

11 

12b 

18 

14 

If) 

1(1 

r . i v . 

i . p . 

75 

75 

HV7 
101) 

310 

CM 

I3D 

50 

> 1000 

05 

05 

2D7 

17s 
50 

Convul
sions, 

uur. 'kg. 

DO 

1(10 

1(H) 
11)0 

100 

.",00 

100 

100 

100 

101) 

1000 

100 

100 
D00 

D00 

100 

Stimula
tion, 

mil. kg. 

DO 

10 

DO 

100 

100 

100 

D00 

too 
100 

100 

100 

DO 

Keserpine 
KIV, i.p 

50 

40 

50 

D:> 

i n j u b i t i 

at .r 

p.i 

') m<r. 
.. (do. 

100 

O'' 

10 
0 

0 

ti.-> 

2ii 

10 

0 

Mi 

21 

SD 
0 

-
0 

S2 

" Indicates no activity at (loses tested. ° Tested only at 1 mg..<; 

kg. 

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

When tested for tryptamine potentiating activity, 
none of Ihis series of compounds was adive at doses 
up to 50 nig. kg. Tranylcypromine sulfate and <l-
amphetamine sulfate were run in parallel wilh these 
compounds and had tryptamine potentiating KDyi 
values of 2.5 and >25 mg., kg., respectively. 

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

When compared to the previously published data on 
(J-aralkylhydroxylamines,1 the aralkoxyguanidines, as a 
group, tended to be more toxic when administered i.p. 
to mice and had greater anorexigenic activity p.o. in 
dogs. 

Experimental11 

Starting Materials.--Kleven of the starling aralkoxyamines 
(for 1-3, 6-10, 12-14, and 16) were described in ref. f and refer
ences cited therein. In addition, N-inethylbenzyloxyamine' 
was known. The remaining three aralkoxyamines were prepared 
from the corresponding aralkyl halides with the triethylamine 
salt of N-hydroxyphthalimide10 followed by hydrazinolysis as 
described below. 

N-(2,6-Dichlorobenzyloxy)phthalimide. A solution of 2,0-
diehlorobenzyl chloride10 (39.1 g., 0.2 mole), D2.6 g. of X-hy-
droxyphthalimide, and 01 ml. of triethylamine in DOO ml. of di-
iiiethylfonnamide (l)AlF) was stirred and warmed on a steam 
bath for 1 hr. and 10 min., cooled, and diluted with 500 nil. of 
water affording 60.5 g. of the aralkoxyphthalimide, imp. 10S.5 
169.5°. Reerystallization from ethanol did not change the 
melting point. 

Anal. Calcd. for 016li9CloN08: (', 55.92: H, 2.S2; Cl, 22.01 -. 
X, 4.35. p o u n d : C, 55.67; H, 3.03; Cl,22.25: X, 4.26. 

2,6-Dichlorobenzyloxyamine Hydrochloride.—A suspension of 
N-(2,6-dichlorobenzyloxy)phthalimide (55 g., 0.17 mole) in 
500 ml. of methylene chloride was treated with 8.6 g. of hydrazine 
hydrate in a small volume of methanol and stirred for 23 hr. 

Ott Melt in<± points were taken on a Vnillicit appa ra t us .. A. 11. !'hom:is t o 
Ph i l ade lph ia , Pa.) and are correc ted . 

!10i Ob ta ined from the Aldrich Chemica l Co. . Inc. , Mi lwaukee . Wis. 
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at room temperature. Solid was removed by filtration and 
washed with CH2CI2. The filtrate was evaporated to dryness 
under reduced pressure and the residue was extracted with 
ether. The ethereal extracts were acidified with HCl in isopropyl 
alcohol affording 38.2 g. of crude aralkoxyamine hydrochloride, 
m.p. 199-201° dec. Recrystallization (methanol-ethyl acetate) 
afforded 27.2 g. of analytically pure material, m.p. 206° dec. 

Anal. Calcd. for C-H,C12N0-HC1: C, 36.79; H, 3.53; 
CI, 46.55; N, 6.13. Found: C, 37.21; H, 3.51; CI, 46.50; N, 
6.31. 

N-(4-Phenylbenzyloxy)phthalimide.—4-Biphenylmethanol10 

(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 ml. of triethylamine, and 100 ml. of D M F for 1 hr. The solu
tion was cooled and diluted with water (500 ml.). 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 analysis had m.p. 192-194°. 

Anal. Calcd. for C2iH I5N03: C, 76.58; H, 4.59. Found: 
C, 76.04; H,4.55. 

4-Phenylbenzyloxyamine Hydrochloride.—A methylene chlo
ride suspension of N-(4-phenylbenzyloxy)phthalimide (23 g., 
0.07 mole) was stirred with 3.6 g. of hydrazine hydrate and 10 
ml. of methanol for 16 hr. The solid was removed by filtration 
and washed with CH2CI0. 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 isopropyl alcohol and treated 
with HCl. The crude solid was collected and recrystallized from 
9 5 % ethanol affording 8.0 g. of the hydrochloride, m.p. 255-256° 
dec. 

Anal. Calcd. for C1 3H1 3N0HC1: C, 66.24; H, 5.99; N, 
5.94. Found: C, 66.46; H, 5.92; N, 5.74. 

2-(4-Biphenylyloxy)ethyl Chloride.—To a chilled suspension 
of 26 g. (0.12 mole) of 2-(4-biphenylyloxy)ethanol11 in 200 ml. of 
benzene containing 9.75 ml. of pyridine was slowly added 9.0 ml. 
of SOClo with vigorous stirring. The mixture was stirred briefly 
at room temperature, refluxed for 3 hr., washed with water and 
then brine, and dried (.\fgSO4). The solution was concentrated 
and the benzene was displaced with methanol. On cooling, 
22.85 g., m.p. 101-103°, of the chloro compound was obtained. 
Recrvstallization from methanol afforded an analytical sample, 
m.p. 102-104°. 

Anal. Calcd. for C]4H13C10: C, 72.26; H, 5.63; CI, 15.24. 
Found: C, 72.60; H, 5.42; CI, 14.87. 

N-[2-(4-Biphenylyloxy)ethoxy]phthalimide.—A solution of 
28.2 g. (0.12 mole) of 2-(4-biphenylyloxy)ethyl chloride, 19.8 g. 
of N-hydroxyphthalimide, and 37 ml. of triethylamine in 185 ml. 
of D M F was stirred and heated on the steam bath for 28 hr. 
(after 1 hr. on the steam bath 90% of the biphenylyloxyethyl 
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 CH2CI2, and dried (Na2S04). 
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. Calcd. for Co2HnN04: C, 73.53; H, 4.77. Found: 
C, 73.73; H, 5.10. 

2-(4-Biphenylyloxy)ethoxyamine Hydrochloride.—A stirred 
solution of N-[2-(4-biphenylyloxy)ethoxy]phthalimide (9.1 g., 
0.025 mole) in 200 ml. of CH.CI2 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 (K2CO3 and MgS04), 
and acidified with isopropanolic HCl, affording 5.60 g., m.p. 
227° dec , 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. Ford, ./. Am. 
Chem. Soc, 57, 527 (1935). 

recrystallized from ethanol-isopropyl alcohol for analysis had 
m.p. 225-226°. 

Anal. Calcd. for Ci4H16N02-HCl: C, 63.27; H, 6.07; N, 
5.27. Found: C, 63.23; H, 6.06; N, 5.59. 

2-Phenoxyethoxyguanidine. A.12—To a 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,13 

and the mixture was refluxed under nitrogen for 2 hr.14 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 
briefly, and the solid was collected, washed with water, and dried 
affording 17.45 g. (85%), m.p. 120-122°. Recrystallization 
from isopropyl alcohol afforded analytically pure material, 
m.p. 122-124°. 

3-Phenylpropoxyguanidine Nitrate. B.12—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 
50% 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 50% 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. (51%, yield) of prod
uct as white needles which decomposed sharply at 111 °. 

l-Benzyloxy-3,3-dimethylguanidine Cyclohexanesulfamate. C.12 

—Benzyloxyamine hydrochloride (16 g., 0.1 mole) and dimethyl 
cyanamide15 (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 cyclohexylsulfamie acid in acetone 
(150 ml.) affording 24.2 g. of the hexamate salt, m.p. 120-123°. 

l-Benzyloxy-2,3-diisopropyIguanidine Hydrochloride. D.12— 
Benzyloxyamine (12.3 g., 0.10 mole), diisopropylcarbodiimide10 

(6.3 g., 0.05 mole), and 10 ml. of <-butyl alcohol were heated on 
a steam bath for 14.5 hr. Volatile materials were removed by 
heating under reduced pressure (100° at 10 mm.) 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 cyclohexylsulfamie 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 (K2C03 and MgS04) and evaporated to dryness 
leaving 5.95 g. of a yellow oil. Dissolution in ethyl acetate-
ether and acidification with 2-propanolic HCl 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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