
solved by the addition of about 20 ml. of ether. Then 2 N am- 
monia was added until the aqueous phase had pH 10-10.5. The 
mixture was shaken Jvell and the aqueous layer extracted 5 times 
with ether. The combined ether extracts gave, after drying 
and evaporation a t  room temperature, 2.79 g. (70%) of starting 
material. The aqueous phase was cooled in an ice bath, acidified 
(congo red) with 2 S HCI, and then extracted 5 times with ether. 
After drying and evaporation a t  room temperature the combined 
ether extracts gave 0.96 g. (25% yield) of the half-ester; m.p. 
13'3" (softens at 87'). The substance was recrystallized without 
heating from chloroform-isooctane. The melting point of the 
recrystallized material was unchanged. 16 

.lnaZ. Calcd. for C18Hlb1206: C, 37.14; H,  2.77; I, 43.60. 
Found: C, 37.21; H, 2.90; I, 43.66. 

Partial Iodination of 2-Ethoxycarbonyl-3-[4-(p-hydroxy- 
phenoxy)-3,5-diiodophenyl] propionic Acid (Ie).--A partial iodi- 
nation of Ie ~ : t s  carried out following the procedure described pre- 
viously for the s~nthesis  of I a  (R, = H )  The triiodinatedmonoes- 
ter I b  ( R L  = H)  \I as Contaminated with Ie and with I b  (R, = I). 
The substance could not be purified by crystallization. Puri- 
fication was acliieved on a sinal1 scale by descending cliroma- 
tograpliy in cliloroforrii-foriti~iiiide (lox\ er pliuse) (in paper that 
had been w:tshed in forniaIiiide-acetone (1 : 3) and tlien dried. 
In  this svstem Ie migrates sIo\\er and Ih (R2 = I )  faster than I b  
(R, = H). The Xf values depend on how often the paper liad 
been snaked in formamide-atetone, 

2-Ethoxycarbonyl-3- [4-( 4-hydroxy-3,5-diiodophenoxy)-3,5- 
diiodophenyl]propionic Acid (Ib, RZ = I).-An iodination of 815 
mg. (1.40 mmoles) of 2-ethouycarbonyl-3-[4-(p-hydroxyphen- 
osy)-3,5-diiodophenyl]propionic acid (Ie)  was carried out ac- 
cording to  the pro-edure described for the synthesis of I a  (& 
= I). Crystals n.hich formed on cooling of the reaction mixture 
were redissolved by the addition of water. The precipitate 
which formed after acidification was collected by filtration, 
washed m-ith water, and dried. The crude material (theoretical 
yield) was recrystallized several times below 35' from ethanol 
containing a few drops of JT-ater and from chloroform-isooctane. 
The substance softened a t  103-105O, decomposed with the evolu- 
tion of gas (carbon dioxide) a t  about l l 5" ,  resolidified, and melted 
again a t  159-160". For elemental analysis the material was 
finely powdered, then dried under high vacuum a t  room tem- 
perature. 

Anal. Calcd. for CI8HI4I4O6: C, 25.02; H, 1.69: I, 60.87. 
Found: C, 26.10; H, 1.86; I, 60.86. 

p-Hydroxybenzylmalonic Acid.-A solution of 130 g. (0.49 
mole) of diethyl p-hydro~ybenzalmalonate~ (m.p. 90-90.5") in 
600 nil. of ethanol was hydrogenated slightly above atmospheric 
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(1.5) Refore optimal conditions for the partial liydrolysis of diester IC had 
been established, monoester l e  was frequently contaminated with dicarbox- 
ylic acid Id .  These two substances were then separated as described in foot- 
note 12. 

pressure in the presence of 10 g. of lo  yo palladium-on-charcoal. 
The catalyst was removed by filtration and the filtrate was added 
dropwise (1.2 hr.) to a stirred hot solution (80') of 100 g. (1.6 
moles) of potassium hydroxide (87%) in 100 ml. of water. The 
reaction flask was kept' on a steam bath for another 2.5 hr. during 
which period a funnel connected to a water pump was placed 
over the neck of the flask in order to remove the ethanol vapors. 
Some precipitate which formed was redissolved by the addition 
of a small amount of water. The reaction mixture was cooled 
in an  ice bath, then acidified (congo red) by the slow addition of 
20yo hydrochloric acid. This was followed by the addition of 
some water and 4 extractions v i th  ether. The combined etlier 
extracts were dried over calcium chloride and evaporated a t  
room teniperature. The residue weighed 100 g. (!)75: yield) 
and melted at  160-161" dec.; l i t . 1 6  m.p 160.5' der. The sub- 
stance was recrystallized from ethyl acetate-benzene with the 
addition of Sorit  : m.p. 160.5-161.,!j0 dec. 
4-Hydroxy-3,5-diiodobenzylmalonic Acid (IIIb).-/:-Hydroxy- 

I~ensylnialonic. acid (3.15 g., 15 nintoles)  is iodinated according 
to the proredure desrribed for the synthesis of Ia (R, = I). 
After evapor:ition of the et,her extracat 6.7 g. (97' yield) of crudc 
product, 11i.p. 167.5-16S.5" dec. \vas olit:tincd It \vas ('on- 
taminated with :L sniall :iniouiit of 3,5-~Iiicido~~hloretic :wid from 
which i t  \\-as freed liy frac+ional acidific:ttion of a solution in  0.5 
11' XaOH a t  0" with small increments of dilute li>-drocliloric acid. 
The first precipitates wliich cont,ained niost of the contaminant 
\\-ere eliminated and the remaining precipitates were recrystal- 
lized from methanol below room temperature; white needles, 
m.p. 172-174" dec. 

Ancd.  Calcd. for C10H8120j.CH3OH: C, 26.74; H, 2.45; 
I, 51.38. 

Incubation of 4-Hydroxy-3,5-diiodobenzylmalonic Acid.- 
An 0.25 Jf solution of I I Ib  (pH 7.5) was incubated aerobically a t  
3 i "  following the procedure described previously3 for other ana- 
logs of diiodotyrosine. After various time intervals aliquots of 
the incubation mixture were analyzed by paper chromatography 
and by high voltage electrophoresis. The solvent systems and 
methods used n-ere the same as those described earlier.3 Iden- 
tification of the incubation product)s was made by comparison 
with the K f  values and mobilities of authentic samples. Start- 
ing material was present a t  all times. Extensive deiodination 
of the starting material gave rise to 4-hydroxy-3-iodobenzyl- 
malonic acid. After 3 days 3,5-diiodophloretic acid could be 
detected and after 4 or 5 days also traces of 3-iodophloretic acid. 
After 5 days, I a  (Rz = I )  and Ia (R, = H) began to appear in the 
reaction mixture. These tn.0 acids could be detected only after 
extract,ion of the reaction mixture with 1-butanol a t  pH 7.5  and 
evaporation of the butanol extracts a t  room teniperature. 

Found: C, 26.75; H, 2.60; I, 51.82. 

(16) J. C. Ti-estfalil and T. 9. Gresliani, ./. . lm.  Ch<m.  So< , 76,  1076 
(19d4). 

Hydroxylamine Chemistry. IV. 0-Aralkylhydroxylamines 

liesearch Laboratorzes, ?'he I -p john  C'onipany, Kalatna200, Mich igan  
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Several synthetic procedures were used to prepare a series of O-:rralkylhydrox~l~niines. Some of the products 
These rompounds are in general 3-hydrosytrypto- are structurallv analogous to anlines of biological interest. 

phan decarboxylase inhibitors and mild depressants. 

Interest in hydroxylamine derivatives designed as 
pharmacodynamic or chemotherapeutic agents has 
increased in recent years.l-'j Our efforts in this field 
have been directed in part to the synthesis of 0- 

(1) (a) R .  T. Major and L. H. Peterson, J .  O r y .  Chem.,  22, 579 (1957); 
(c) R.  T. 

(d) R. T. 
(e) R.  T. 1Iajor and IC. IT. 

(b) R.  T. Major. H. J. Hess. and F. Diirsch. ibid., 24, 281 (1959); 
Major and H.  .J. Hess, J .  3 e d .  P h o r m .  Chem., 1, 381 (1959); 
Major and H. J .  Hess, i b i d . ,  2, 461 (1960); 
Ohly. ih id . ,  4, ,51 (1961). 

(2)  (a )  G .  Palazzo, E. f'. Rogers. and G. B. hlarini-Bettolo. Garz.  Chim. 
(h)  E. E'. Rogers, 1). Bovet, V. G .  Loneo, and (2. B. 

( 3 )  (a) I). McHale, ,J. Green. and P. hIanialis, .I. C h r m .  S o r . ,  22.5 (1960); 

(4) A.  T. Fuller and H. King, i b i d . ,  963 (1947). 
( 5 )  A. F. hIcKay, D. L. Garmaise, G .  Y. Paris, and S .  C:elblunl, Cau. J .  

(6) (a) E. L. Schuniann, L. .I. Paquette. R .  V. Heinzelnian, 11. P. Wallacll, 
(b) 

(c) I,. A .  Paquette, 2'dr.a- 

Itnl., 84, 915 (1954): 
Rlarini-Bettolo, Experient ia .  9, 260 (1953). 

(b) P. hIantalis, b. Green. and 11. RIcHale, ihid., 229 (1960). 

Chem.,  38, 348 (1960). 

J. P. IIaTanzo, and AI. E. Greip, .I. .Ired. Pharm. Chem., 5 ,  464 (1962); 
L.  -1. Paquette, J .  O w .  Chem., 27, 2870 (1962); 
hedron Letters, NO. 11, 485 (1962). 
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235 upb.6 
102-1 03 
e 

dec. 161 up/ 

216g dec. 

2 4 9  dec. 

181-182 dec. 

156-157i 
179-180 dec. 

168-1 69 

78-80 

185-186 

80-81 

186-187 

92-93 
11 1-1 13j 
67-68 

139-140k 

1 

138-140 

75-77 

171" dec. 

181-182n dec. 
174-176 dec. 

65-66 

142-144 

127-128 dec. 

103 

Formula 

CsHiiNO .HCl 

CsHiiNOz. HCl 

CTHsClNO .HCl 

CiiHisSOz 

Yield, 
% 

32 
83 
43 

31 

61 

38 

36 

2 
39 

26 

70 

68 

34 

28 

25 
6 

38 

19 

34 

7 

15 

12 
42 
63 
57 
35 

86p 

71p 

HYDROXYLAMINES. IV  

I. -7% Carbon- Recrystn 
solvent" 

A 
B 

A 

C 

B 

. . .  

D 

E 
A 

F 

B 

C 

A 

4 

G 
G 
B 

E 

. . .  

C 

B 

A 
D 
A 
E 
H 

I 

J 

Calod. 
52.67 
63.75 
73.59 

55.33 

50.66 

43.42 

48.10 

55.33 
66.24 

76.58 

79.14 

70.25 

73.19 

79.98 

56.91 
55.33 
71.90 

50.66 

68.37 

57.60 

72.58 

57.60 
66.36 
50.66 
68.30 
79.73 

43.22 

66.34 

Found 
52.66 
63.49 
73.83 

55.17 

50.70 

43.42 

47.86 

54.89 
66.07 

76.49 

79.15 

69.93 

73.04 

80.05 

56.55 
55.16 
72.05 

50.70 

67.69 

57.61 

71.88 

57.97 
66.21 
50.96 
68.19 
79.55 

42.95 

66.67 

-% Hydrogen- 
Calcd. 
6.32 
6.32 
8.03 

6.97 

6.38 

4.67 

6.46 

6.97 
5.99 

4.59 

5.59 

5.28 

6.14 

4.72 

5.97 
6.97 
4.90 

6.38 

7.82 

7.52 

5.38 

7.52 
7.28 
6.38 
6.88 
6.39 

5.24 

6.96 

Found 
6 .25  
6.45 
7.94 

6.96 

6.14 

4 .46  

6.43 

6.78 
5.92 

4 .54  

5 .52  

4.95 

5 .75  

4.64 

5.78 
6.99 
5.04 

6 .55  

7.92 

7.12 

5.23 

7.86 
7.45 
6 .31  
6.82 
6.50 

5.43 

6.63 

33 1 

-93 Nitrogen- 
Calod. 
8 .78 
6.76 
8.58 

8.07 

7.39 

7.22 

5 .61  

8.07 
5.94 

4.25 

9.72 

8 .63  

3.71 

3.46 

5.53 
8.07 
5.24 

7.39 

7.25 

7.47 

4.98 

7.47 
5.95 
7.39 
5.31 
4.23 

16.80 

19.34 

Found 
8 .91  
6.82 
8.79 

8.00 

7.65 

7.30 

5.94 

8.36 
6.12 

4.48 

9.85 

8.26 

3.80 

3.69 

5.38 
8.36 
5.44 

7.75 

7.03 

7.26 

4 . 5 3  

7.65 
6.08 
7.52 
5.49 
4.40 

16.80 

19.39 

263-264 dec. C8HizNzOz.2HC1 29 K 39.85 40.08 5.85 5.62 11.62 11.48 

252-253 CisHizN206 23 L 61.36 61.62 3.43 3.20 7.95 8.17 

98-100 CloHsBrNOs 50 D 44.47 49.93 2.98 2.84 5.19 5.14 
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rr ABLE I (Footnotm) 
Legend: h, isopropyl alcohol; U, rnetllanol; C, niethanol-rther; I), absc~lute ethnnol: li, isopropyl s l ( ~ o h t 1 1 -  : t I I i l ~ ' t i r ( J i l ~  c , t l i c a r ;  1;. 

'J5(;,iJ ethanol; G, ethyl acetate; H, ethyl methyl ketone; I, ethnnol-ether: J, henzene-Skellywlve C:: I<, wntrr :  and Id, tliriietli~.l- 
forniamide. ' The frec h e  I i r l i l d  : I I  
115-116' (30 nirn.), ~ L ? ~ D  1.5388. 13.p. :33" (0.1 niin.), II?.)II 

1.5122; ser ref. 22. I o  for t.his cwnipounti prep:ircd in :inothi~i. 
wiy and recrystallized from ethanol--water. Since cmipletion of gj. m d  the rhernistry of this 
reported: C. R. Creveling, J. B. van der Bchoot, and B. Udenfriend, Re.?. Com)t?, ,  8 ,  213 (1962): 1 
I ) .  J. Outred, and 31. Rix, J .  C ~ P I ) / .  SOC., 3915(1962). The lattwr . 1!)0--102°, considerably helo 

A ,  F. JIrKa)., d al.,5 reported this siibst:ince to decompose :it 24% 2-44': f'. 3larnalis. rt U L . , ~ ~ ~  reported rn.p. 
I I)ec.omposed :it 119'; unstable a. temperature (c,f. footnotrs le ;inti ! I ) :  l)oth the riinlenir ~ tnd  hydrorhlo 
stable a t  - 20". Possible deroni I ,  ' B.p. l l&l l - to  (0.15 i n n i . ) ,  Ii?'J) 1.525s: (;, H. Bachriiari and 'I?. Iloknni:i, ./. . t j / ( ,  ( ' / ! to / .  
Soc., 81,4223 (1959), reported a 6 Id of product which boiled at 121--125' I 1 rnni.), I/% I..Wi2. ''I 13.1). of t x w ,  1 Ii: -120' ! I 2  
nini.), n% 1.5211; P. Yiamalis, J. and 11. 3 I r H d e  (see ref. 311) reported 111.1). iti8-l(j!lo ElJr this j)r~JtiilCt I)rrlxircd in : i i i o t h & r  

wiy. " P. Truitt, L. A f .  Long, and 11. Mattison, J .  :ln/. ('hem. Soc., 70, 282!) (I948), reportetl :t d ~ ~ ( ~ o ~ i ~ ~ ) o s i f i o ~ i  r:inge ol' 172- IXC Fisr 
this compound prepared ziicr method C .  

R. Behrend and K. 1,euchs (see ref 2 2 )  reported that this product sublimed at 230-360". 
Reported by I). F;. h i e s  and 1'. 1:. (;myj J .  ( 'het t i .  Soc., ti31 (1935). 

J P. LIamalis, J. Green, :mi D. McHale (see ref. 31)) rej)ort,ed n1.p. 

The inonoh~drorhloI.itlt~ tlemrii1)osecl :it 1 1  I :iftftr 1ireviiiiis sintering. 7' ( ' r i i t l t~  yic>ltl. 

aralkylhydroxylaniines, a number of which are related 
to amines of pharmacologic interest. 

Four methods of synthesizing 0-substituted hydroxyl- 
amines were utilized : (A) alkylation of acetone oxime 
followed by acid hydrolysis7; (B) alkylation of -1'- 
hydroxyphthalimide followed by hydrazin~lysis~; (C) 
reaction of chloramine with a sodium alkoxide6; and 
(11) alkylation of benzohydroxamic acid followed by 
acid l iydroly~is.~ The choice of method, decided in  
most cases by trial aiid error, was determined by the 
naturr Of the alkylating halide and the stability of 
the final product. Method was invariably tried 
first and the other methods were used Tyhen method A 
failed to give appreciable yields of the desired product. 

Table I lists the compounds prepared, together with 
a number of derivatives and intermediates. The 
structures prepared included several close analogs of 
interesting pharmacodynamic agents (e .g . ,  VII, XVII, 
anti X X N )  as well as the known phenelzine analog 

CH,O, 

CH,;o' 
VI1 

SI escaline analog 

C'e,HSCHOHC"aOSHz I,C'~H~ rjCHCH?C"?( )SHr 
S V I I  S S I V  

l'rrssor :inline malog I )iphenIiydraniine nnnlog 

C6H6CH&HzOSH2 (XV)'? and the pheniprazine 
analog C6H&H2CH(CH3)ONH:! (XIX).$ 

Pharmacology.-The LDSO determinations (Table 11) 
of these compounds, gil-en intraperitoneally in mice, 
and the observation of c*oiironiitant gross behavioral 
chatiges were carried out ab previously described. io 
Only cvmpounda IT, T-, YII, and T'III displayed stimu- 
lant effects expected by analogy with the related 
sympathomimetic amines or hydrazines, and even here 
tlie effectb were slight and, in most cases, were con- 

!?! 1;. J\'inierriit& and R. Lacliazette, BuU. S u t  . Cliirn. I.'rai(re, [ 5 ]  26, 661 
(1938). 

(81 \V. Tlieilacker and  I<. Ebke, .4ngezo. Cheni., 68, 308 (1956). 
($1) 8inr.r oiir work was completed this and related compound VI11 have 

been rrimrted. B. .J. R .  Nicolaus. C,. Pagani, and E. Testa. Hela. Chim. 
A c f n ,  45, 1:381 (19621. 

( I O )  R .  R. hIoffetr. .I. R. Hanze, and P. I t .  Sea?, ,I. M e d .  C h r m . ,  7, 178 
(1964). Table I, footnotes B and ti. 

verted to  depressioii \\-lien the doses were raised. 'I'hesc 
four compounds showed little of the anorexigenic. 
activity characteristic of related sympathomimetir 
amiiies. In  the latter test, dogs, on a once-a-day 30 
niin. feeding schedule, were given the conipounds orally 
1 lir. prior to  presentation of food. The amount of 
food consuined during the 30 min. feeding period wa+ 
recorded. YT, TIT, aiid XXYII \\-ere allout ,-, 
as effective a5 amphetamine in inhibiting food coltsump- 
t ioii. while the remainder had amphetamine indice3 
of less than l ,  ;". None of the compounds had big- 
nificant effects (i.c.. more than 50(Tc increase) on niotor 
activity of mice a.; measurd in ail actophotonietei.. 
when givcn intiaperitoneally at  20:; of the LDSo 

Because of htructuial hiniilarities to  hydrazines which 
arc' eftectrvc~ inhibitors of monoamine oxidasc.. these 
compounds weic subjected to  a hattery of i)i ~ i t r o  
riizyme t e  IS (.an l)c seen from Table 11. iione of 
the compounds tested ah monoamine oxidaw inhibi- 
tori'? caused significant inhihition of thih eiizynie. 
I-lowevcr, agaiiist t lw  cnzynie ,~-hydrosytryptophsi~ 
decarboxylase' these rompounds \yere in general very 
effectivc. It i +  iiitci,esting that in thc ninv caws in wliicli 
liistidinr decart)oxyla>e inhihitioiilJ was also measured, 
using a hactcrial r i i~ynie,  only oiie compouiid (II-) 
31 io~ved s I g i ii fi c ai i t act ivi t y . 'l'l I c sc 11 I i i e r o riipo untls 
n-it11 their per ceiit iiiliibition at 10-i X coiicciitration 
are IJ' (10OC,c). T COG), T'I (?-I?;), 1-111 (.iG$o), IS 
(38%), XVII to(;), X I S  (2:3C,;), 9x1 1180;). XXIY 
(Occ), aiid E 3 7 1  'These results arch to I N .  
cwntrastrtl TI it11 tlie high 1evt.l of inhibition rcxportccl 
for m-hydr~~~y-(~-~~c~1izyl l iyd1 'oxylai~i i i~~ agaii1.t hot11 
nonspecific (guinea pig kidney) and specific (Ii i i ibt  

cell) histidine decarboxylase. J 

Table 11 also rccords the effects of tlie 11101'11 potcnt 
decarboxylase iiiliihitoi*. o i l  rat-braili +crotoiiiii 
l~ve l s .1~  I t  lic~prcvntati\ c niemberr of tlirw wni- 
pouiids n ere tc+teci al-o for iiiliihitioii of tryptopliait 

I  1 1 )  it n \iofirtt arlii I '  1 1  heriT, ! / f a ,  2, (l'm01 
(12) J B n e s t e r  11 I (Tirip iV (' \ i i thor i \  K 1 TIPIII/~IIIIL~~ i r i i l  

(13) T (1Iarh 11 ! \ O - ~ ~ I I < ~ >  .ill<i Y ~Ti~r r l f r l e r l r~  1 Hro?. ( / e m  210, 
I S7miiszko\1(7 ? b i d ,  7 ,  lit i 1 ' 4 i j i ~  

119 (1934) 
(14) "En,\ in?., I i m  i ~ r  Htuxeiitq ' \ I ~ r i i i a l  jiiiblisl~eii t i \  \\ o r t l i l i i p f w i  

Hiochriiiical Corp Ireeliiilil 1 J , Srrtion d 1 1 1 2  l l i e  e n / ) ~ i ~ r  \ \ . I*  

p u r c h ' i w d  froiti I\ uitl~inqtori and tlirw assrl i -  xere prrforiiled tn Hio- 
sc ience  I ab? 1,os \iixrIes ( alii 

I) Ileirl arid I) \ I  ~ I i r ~ i l i e r d .  L i l r  h r  ze i i< rs  2, i 1 I % J ~ )  
J I)retili .iri,i ( o-nurhers'7 liax e repiirted t l id t  i i z - l i \ i l i ( i \ T  -0 

otent ill~ilbitor Of dopn der driV)K\l.iYe ' I l l i i  

i s?  11,- I i t t l P  r f f ec t  on h i ? i n  sprufomit 

I P l  PIS 

C?\, 1, 47 (19621 
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TABLE I1 
PHARMACOLOGY 

---Enzyme inhibition, yo------- Elevation of ra t  Anorexigenir 
Monoamine 5-Hydroxytryptophan ---brain serotonin-? % inhibition 

Compd. I.&" oxidase 7- decarboxylase- ---. Dose (route), a t  5 mg./kg., 
P.O. (dogs) no. i .p .  mice a t  10-3 .M a t  10-2 M IS6 (M) mg./kg. % 

I 650 0 100 2 . 3  x 325 (s.c.) 0 13 
I1 > 1000 15 100 2 x 10-4 500 (i.p.) 42 

500 (p.0.) 3 
111 533" . . .  
I V  200b - 16 100 4 x 10-5 0 
v 650' 0 97 5 x 10-4 0 
1-1 650 20 100 2 x 10-6 325 (i.p.) 33 19 
1-11 lOOOd 13 100 2 x 10-6 500 (i.p.) 10 18 
i-I11 533" 13 100 1 x 10-5 167 (i.p.1 0 
IS  533 0 85 5 x 10-5 266 (i.p.) 12 
s >loo0 . . .  . . .  . . .  0 
S I  >loo0 7 29 . . .  0 
S I 1  650' 0 0 
SI11 > 1000 0 10 
S I V  1000 . . .  . . .  0 
x v a  650 17 100 5 x lo-' 325 (i.p.) 19 0 
s tr1 >loo0 . . .  . . .  . . .  0 
SS' I I  650 16 0 0 
XVIII 650* 0 20 0 
S I X  650h 0 100 1 x 10-5 325 (i.p.) 10 
sx 1000 . . .  0 
Xi1 533 0 100 2 . 5  x 10-5 266 (i.p.) 29 

266 (p.0.) 0 
S X I I  >loo0 10 98 5 x 10-4 500 (i.p.) 0 
S X I I I  23Yi 0 100 4 x 10-7 116 (i.p.) 0 0 
S X I V  233l 36 100 4 x 10-5 117 (i.p.) 0 0 
SSS'I 533h . . .  0 
SXT'II 650' . . .  25 
ssv111 300 14 100 1 x 10-4 150 (i.p.) 8 0 
S S I X  >loo0 14 
XSX >loo0 . . .  . . .  

a Depression at  100 mg./kg.; estreme depression at  300 mg./kg. * Stimulation and tremor at  100 mg./kg. 
d Stimulation a t  30 mg./kg., ext,reme depression at  300 mg./kg. 

c Stimulation at 100 
e Stimulation at 100 

f Irritation a t  10 mg./kg.; depression a t  30 mg./kg., extreme depression a t  300 mg./kg. 0 Depression at  100 mg./kg., sleep 
Depression a t  100 mg./kg., clonic convu!sion a t  300 mg./kg. 

A Depression at  100 mg./kg., extreme depiession at  300 mg./kg. 

mg./kg.; extreme depression at  300 mg./kg. 
mg./kg. 
at  300 mg./kg. 
j Depression at  100 mg.jkg., extreme depression a t  300 mg./kg. ' Analgesia a t  100 mg./kg., sleep at  300 mg./kg. 

Depression at  100 mg./kg., sleep a t  1000 mg./kg. 

5-hydroxylase (liver) and glutamic dehydr~genasel~ 
and were essentially inactive. 

In our toxicology studies, compounds XVII and 
XXIT' showed none of the properties characteristic of 
ephedrine or diphenhydramine, respectively, and so 
were not studied further in this direction. 

From these data it appears clear that these aminoxy 
compounds bear little biological resemblance to their 
amine or hydrazine counterparts. 

Experimental20721 
General Procedure for Method A.-Eyuimolar amounts of 

the benzyl halide and acetosinie in an ethanolic sodium ethoxide 
solution (A-1) or in a solution of sodium hydroxide in 1:2 
aqueous acetone (A-2) were heated under reflus. An aqueous 
acid suspension of the crude product was subjected to steam 
distillation and the hydrolysis product was isolated as described 
for O-benzylhydroxylamine.22 

0-Benzhydrylhydroxylamine Hydrochloride (IX). Method 
B.-A stirred solution of 32.6 g.  (0.2 mole) of N-hydroxyphthal- 

(18) R.  .\. Freedland, I. XI. U'adainski, and H. A .  TVaisman, Biochem. 

(19) J. H. Copenhaver, W. H. hlcShan, and R .  K. IRIeyer, J .  B i d .  Chem., 

(20) .Ul melting points are corrected. 
(21)  Physical constants, analyses, recrystallization solrents, and references 

(22) R.  Behrend and K. Lenchs, A n n . ,  217, 203 (1890). 

B:iophys.  Res. Commzm., 6 ,  94 (1961). 

183, 73 (1950). 

t o  preyious preparations are listed in Table I. 

imide,z3 40.5 g.  (0.2 mole) of chlorodiphenylmethane, and 44.5 
g. (0.44 mole) of triethylamine in 300 ml. of dimethylformamide 
was slowly heated to 90" in 1 hr., maintained a t  90" for 30 min., 
cooled, and poured into 1 1. of cold water. The precipitated oil 
solidified on standing. Recrystallization from ethanol gave 17.4 
g. (2670) of pure S-benzhydryloxyphthalimide (X). 

A solution of 18.4 g. (0.056 mole) of X in 90 ml. of dimethyl- 
formamide and 300 ml. of methanol was warmed to BO", treated 
with 6.1 g. (0.12 mole) of hydrazine hydrate, and allowed to c.001 
to room temperature for 3 hr. The stirred mixture was acidified 
with 2 N hydrochloric acid to pH 2, filtered to  remove phthalyl- 
hydrazide, and the filtrate evaporated to dryness under reduced 
pressure. The semisolid residue was treated with 100 nil. of 
2 N sodium hydroxide solution and extracted with ether. After 
washing wit,h water, the conibined ether extracts were dried over 
anhydrous potassium carbonate and treated with ethereal hy- 
drogen chloride to precipitate IS. 

0-4-Methoxybenzylhydroxylamine Hydrochloride (V).  
Method C.-Sodium, 5.7 g. (0.25 g.-atom), was dissolved in 300 g. 
(2.17 moles) of warm anisyl alcohol and the cooled niisture was 
then treated with an anhydrous solution of 0.25 mole of chlor- 
aminez4 in 250 ml. of ether. The mixture was stirred at  room 
temperature for 1.5 hr., then poured into 3.5 1. of anhydrous 
ether and filtered t o  remove sodium chloride. Treatment of the 
filtrate with ethereal hydrogen chloride precipitated the product 
as the hydrochloride. 

(23) 1%'. Orndorff and D. S .  Pra t t ,  A m .  Chem. J . ,  47, 89 (1912). 
(24) Prepared by the method of G. H. Coleman and H. L .  Johnson, In- 

o7g. Sun., 1, 59 (1940). 



2-Pyridinealdehyde 0-Benzhydryloxime (XI).--A solution i d  

1 1.8 g. (0.05 mole) of 0-benzhydrylhydroxylamine hydrochloride 
( I S )  in 250 ml. of absolute ethanol was treated first wit'h a solu- 
tion of 5.4 g. (0.05 mole) of 2-pyridinealdehyde in ethanol, 
then 4.1 g. (0.05 mole) of sodium acetate in 30 ml. of water. The 
mixture \vas stirred at room temperature for 1 hr., then puured 
into 3 1. of cold water, and extracted with four 500-ml. portions 
of ether. The combined ether solutions were dried over anhy- 
drous magnesium sulfate and evaporated to give SI. Coni- 
pounds SI1 and XI11 were prepared similarly. 
N-(Tripheny1methoxy)phthalimide (XIV).-This product w:is 

prepared from S-hydroxyphthaliniide and chlorotriphenyl- 
methane via B, described above. However no pure O-triphenyl- 
inethylhydroxylamine could be isolated following hydrazinolysis. 
0-3,3-DiphenylpropyIhydroxylamine Hydrochloride (XXIV). 

Method D.-To a cold solution of 4 g. (0.1 mole) of sodium hy- 
droside in 300 nil. of 707, ethanol \vas added 13.7 g. (0.1 mole) of 
benzohydroxamic acid and 27.5 g. (0.1 mole) of 3,3-diphenylpropyl 
bromide.25 The niisture was heated under reflux fur 5 hr., 
c~oled,  poured into 1 1. of cold water, and extracted wit>h three 
500-ml. portions of ethyl acetate. The combined ethyl acetate 
solutions were dried over anhydrous magnesium sulfate arid 
evaporat,ed under reduced pressure. Itecrysttrllization of the 
residue from ethyl methyl ketone gave 11.5 g. (?Jc ;  ) nf pure 
1, l-diphenyl-8-benzaniidoi)xypropane (SST'). 

A inixture of 11.5 g. of XSI' and 3.5 i d .  of 6%; ethanolic hydro- 
gen (ahloride was heated under reflux for 1 hr., then evaporated 
t o  dryness. The oily residue was triturated thoroughly with 
anhydrous ether and the insoluble product,, 0-3.3-diphenylpro- 
pylhgdroxylarnine hydroc,hloride ( S S I V )  was separated 1)). 
filtration. 

l-Methyl-2-(aminooxymethyl)benzimidazole Dihydrochloride 
(XXVI).  Modified Method A.-A slurry of 3.8 g. (0.04 mole) (if 
sodio:wetcixime in 30 ml. of butanol was treated with 7.2 g. 
(0.04 niole) of 1-methyl-2-chloroniethylbenzimidaznle~ ?fl stirred 
0.5 Iir .  ;it room temperature and 2.5 hr. on a steam bath, then 
:IlllJ\Ved to stand at rooni temperature overnight. Solvent was 
rc~nioved under reduced pressure and the residue was mixed 
with 50 nil. of water and extracted with ether. The combined 
ether solutions were dried over :tnhydrous magnesium sulfate 

( 2 5 )  0. Exner, 31. Bovi+ka,  and 11. I 'rotiia. Collril ioii  Czech. Cliuiii. 
C'onan~un., 18, 270 !1968). 

and evaporated. Recryst~allization ironi benzerie-Skellysolve 
c gave pure l-iiiethyl-2-(isoprt~p~-lii~enealninonxyinetIi?.i)~)c.ri~- 
imidazole (XXS'II). 

.\ solution Of 1 1 . T  g. uf SSVI I  in 75 nil. of cj .\' h y d r ~ i r l i l ~ r i ~ ~  
arid was steam dietilled for 2 Iir. The residual solutioii \ v u  
evaporated t o  dryness under reduced pressure and the residiir. 
was treated with 50 ml. of absolute ethariol and again evapiiral ell. 
Itecr~st~allization of the residue from :thsoiute ethanol gave :i first 
crop, .\, and adtlitioii of' ether to the filtrate gavr :L sec~inti i'roj), 
13. 

Several recrxstallizations IJf .i (the ininor fraction) frriiii !)5(  , 
ethanol gave the ~iionoli~drochloride as fine white c q  
Four recrystallizations of R (the niajor fraction) from ethanol - 
ether gave the purr &hydrochloride iXXVI) :is fluHp w h i t c ~  
needles. 

1,2-Bis(phthalimidooxy)ethane (XXIX).--.% solutiun I J f  49 g.  
(0.3 mole) of N-hydrox?.phthali~iiide~~ arid 56.5 g. (0.3 i n o l i ~ )  

1,2-dibri)moethanc i n  750 nil. of dimeth~lformaniide WLIS t r c ~ i t d  
with 00.5 g. (0.6 iiiolr) of triethyl:tiiiine, then stirred. ~ v ; i r i t i ( ~ i I  

to 90" over :i l-lir. period, :tnd iiiaintainrti :it 90" fcir 0..5 I i r .  
The cwjled siilution n-:is poured into 3 1. of iocs-\vater a r i t l  t l i v  
precipitated solid w i s  separated l)y filtration and rec~ryst:illizcvl 
to  give pure S S l X .  
N-(2-Bromoethoxy)phthalimide (XXX). -A solution of 1 1% 

g. (0 iiioles) of 1 .2-dibr~~iiii~etharie and 98 g. (0.6 rnolr)  11f  X-lij,- 
dros)-phth;iliniidr in 1 .5 I .  of tfiniethylforr~ianiitle W:IS tre:itrd 
with 121 g ,  (1.2 i i i i~les)  of trieth~l:imi~ie, stirred, w ~ r n i e d  slrnviy 
tlJ 90" over :I I-hr,  p e r i d ,  then ni:iint:tined at 90" for 0.5 hi.. 
The cooled solution was poured into G 1. of ice-wster x i t l  t tic: 

precipitate, n-hich cargstallized on standing, was recrystallized 
t o  give pure SSS. 
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