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A series of (N,iV-disubstituted)aminonlkylhydraxines was prepared via hydrazinolysis of the corresponding aminoalkyl 
halides or reductive hydraeinolysis of the appropriate aminoaldehyde or ketone. The latter route was the method of choice 
in the synthesis of compounds with Substituents on the terminal hydraeino nitrogen. The aralkylaminoalkylhydrazinrs were 
potent monoamine oxidase inhibitors equal in activity to the previously described aralkyl hydrazines. Substitution on the 
phenyl ring often enhanced that activity, while substituents on the hydrszino nitrogen generally decreased or abolished 
the monoamine oxidase inhibitory activity of the parent compounds. 

The potent monoamine oxidase inhibitory proper- 
ties of a series of aralkylhydra~inesl~~J and the 
subsequent demonstration of the clinical usefulness 
of one of the compoiinds (a-methylphenethylhydra- 
zine4) by various i i~vestigators~-~? in the t,reat- 
ment of mental depression, angina pectoris, 
arthritis, and essential hypertension prompted 
the evaluation of a series of a,minoalkylhydrazines 
as potential monoamine oxidase inhibitors: 

A~-CHZCH&H-A~I  

The compounds, where Am represented a dialkyl- 
amino or het,erocyclic amino group and Am1 
an amino, dialkylamino, or het,erocyclic amino 
moiety, were described previously from the stand- 
point of synthesis, as well as their chemical and 
hypotensive proper tie^.'^ As monoamine oxidase 
inhibitors they were subsequently found inactive. l4 

However, those compounds in u-hich Am was 
arylamino, aralkylamino, or aralkyl alkylamino 
proved t o  be highly effective inhibitors of mono- 
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amine oxidase and the series was therefore extended 
to establish possible structure-activity relation- 
ships. 

Two preparative methods were employed for the 
synthesis of the above compounds: In the case of 

Am--C&&l + Hz?i-AmI (1) 

4 
.ImC2H4KHAml 

I2i.4lII, AmCHnCHO + HnS--Aml-+ 
AmCH?CH=S-Am, (2)  

Am1 = SH2, method 1 mas preferred. The amino- 
alkyl halide reacted with a 400% excess of hydrazine 
hydrate in ethanol. The large excess of hydrazine 
prevented the formation of disubstitution products. 
In the case where Aml was a mono- or disubstituted 
amino group, only method 2 was applicable, in 
order to achieve symmetrical substitution. hlkyla- 
tion of a mono- or unsymmPtrically disubstituted 
hydrazine will usually occur on the most fully 
substituted nitrogen and is therefore nf no avail 
when symmetrical substitution is desired.15 

The mono(aminoalky1)hydrazines were quite 
unstable in the form of their bases es-olving nitro- 
gen on distillation and standing a t  room tempera- 
ture. Their crystalline qaltq, hov cs-cr, were stable 
and could be stored for an indefinite period of time 
without decomposition. The S.N’-disubstituted 
hydrazines, on thc other hand. ncre quite stable 
and their bases could bc nfqayrd successfully. 
Two compounds having a lmnchcd alkylenc chain 
srparating the amino from the hydrazine moiety 
did not form crystalline saltq: l-(N-niethyl-Ar-3- 
chlorobenzyl)amino-2-hydrazi11opropane, as well as 
the unsuhstituted benzyl derimtive. 

,lr-iMethyl-N-aralkylamii~oalkanols were prc- 
pared by treating ethylene chlorohydrin with the 

(15) C. C. Clark, Hydrarane, 1st e d ,  Mathieson Chemical 
Corp., Baltimore, Md., 1953, p. 30. 
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TABLE I 
RC~HI-CH~N-CHZCH-OH 

I I 
CHI R' 

Nitrogen, 
rt It' B.P./mm. n at Formula Calcd. Found 

2,6-C12 H 100/0.15 1.5527 CioHi3Cl,i\;Oa 5.98 5.88 
3-C1 II 303/0.55 1 ,5407 CloHi&lSOh 7.02 i .  10 
4-Cl H 108/'0.7 1.5402 CioHi,CIK\;OC 7.02 6.90 
3,4-0rCH~ H 130/0.4 1 ,5423 CllH15?J03 6.69 6.53 
3-OCHj H 118/0.95 1 I 5316 CilHi7?1T02 7.17 7.22 
2-CH3 H Y5/0.6 1.5250 CiiHi71;0 7.81 7.70 

4-F H 81/0.1 1 ,5083 CloHi4FSO 7.64 7.58 

3-C1 CHJ 100/0.4 1.5249 CiiHisCISOd 6.57 6.83 
H CH, 90/1.2 1,5103 CiiHi7SO 7.83 7.81 

C:tlcd.: C1, 30.29. Found: CI, 29.91. Calcd.: C1, 17.76. Found: C1, 18.07. Calcd.: C1, 17.76. Found: C1, 17.81. Cdcd.: 
C1, 16.50. Found: Cl, 16.83. 

TABLE I1 
RCsHd-C HZN-CHSC HCI . HCI 

I /  
CH, R' 

n'itrogen, yo Ionic Halide 
R I1 ' M.P. Formula Calcd. Found Calcd. Found 

2,ci-c1, H 151-153 CinHi3ChN 4 .85  4.76 12.27 13.lti 
4-I; €1 165 CioHi4C12FK 5.88 5.90 14.90 14.77 
2-CI H 183-195 CiuHirCljN 5.50 5.43 13.95 18 90 
4 C I  H 186-1 88 CioHI,ChN 5.50 5 ,46  13.95 13 99 
2-CI3, H 193-195 CiiHi7CLN 5.98 5.88 15.14 15.10 
3-CI CH,I 134-136 CiiHiaClaN 5.21 5.18 13.20 13.44 
H CH, 177-179 CIiHi,Cl?N 5 .98  6.03 15.14 15.06 
3-OCH3 H 128-130 CilHl,CI,SO 5.60 5 .62  14.17 14.14 
4-0 c €I 3 H 152-154 CiiHi7C12XO 5.60 5 .64  14.17 14.24 

TABLE I11 

ItC,H4-CHzNCzH4NHSH, 
I 

CHB 

11 Formula 

~ _ -  - 
Salts 

Sitrogcn, yc Anion, 
Salt Calcd. Found Cnlcd. Found hl.P. 

H 

2-CIIS 
2-OCHs 
3-OCHs 
4-0CH.r 
:3.4-02CII? 
'L-SCHa 
2-c1 
:$TI 
4-CI 
4- F 

Dimaleate 
2 HCI 
2 HaPo, 
2 HC1 

Uitumarate 
2 HCI 
2 HC1 
2 HC1 

Dimnleatca 
2 HC1 
2 HCI 
2 H('I 
2 HCl 

10 21 
16 68 
11 19 
15 i ! f 
9 50 

14 88 
14 88 
14 19 
0 10 

14 60 
14 66 
14 66 
15 5.5 

10.24  
16 ti5 
1 1 . 1 2  
15.67 
9 . 7 8  

15 . 09 
15.00 
14.15 
9.03 

14.38 
14 53 
15 03 
1.5 ,50 

" Sulfur assay. * Total chloride, Calcd.: 37.11. Found:  37.23 

28 12 
5'2.23 
26.64 

25.13 
25.13 
% , 8 4  
7.01" 

24. i4 
24.74 
24 .  74h 
21i,25 

28.03 
52.98 
26.3d 

25 06 
25 01 
23.92 

7 07 
2.5 'Lo 
24 78 
24 06 
2s. 42 

~~ 

1?4-12,5 
189 
152 
182- 185 
125-128 
189-1 0 1 
1Q8-190 
189-191 
10:3-105 
160-1 ti0 
203-204 
157-1 8') 
19 1- 192 

N-Inethylaralkylaminc.s,16 by thc Eschweiler-Clark N-(,'-thioniet hyl!beiizyllliniiioethaiiol, which LYEIS 

met,hylstion of the N-ara.lkylaminoalka~n01s~~ 01' by prepared by the lithium aluminum hydride reduc- 
rcactioii of an alkylcne oxide with an N-methyl- tion of N-met~hyl-N-(2-thiomethyl)benzoylamino- 
nrnlkylaniinc.'* Thc only exceptio11 was h'-methyl- ethanol. Compounds not previoiisly reported in the 

literature are listed jii Table I. 
(18) W. H. Horne and R. L. Shriner, J .  Am. Chem. SOC., 
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(16)  C. llaniiich and It. Iiuphal, Arch. I'harttz., 250, 

(17) I\-. \Vilson, J .  Che))b. SOC., 3524 (195"). 
54% (1912). 

51,2925 (1932). 



The iV-methyl-N-aralkylaminoalkyl chlorides 
were synthesized from the corresponding alcohols 
by treatment with thionyl chloride. l9 Compounds 
not previously reported are listed in Table 11. 

The in vitro aiid in vivo data relative to the mono- 
amine oxidase inhibitory properties of the amino- 
alkylhydrazines are listed in Table IT.'. The methods 

~ 

In Vivob In Vitro 
Potency Potency o/c inhibition 

It (Iproniazid = 1) 10-5.1f 10-~dl 

1 
2 
3 
4 
5 
G 
7 
8 
9 

10 
11 
12 

H 
2-CH, 
2-OCHZ 
3-OCH3 
-1-OCHa 
3,4-02CHZ 
%-SCHa 
2-c1 
3-c1 
4-C1 
4-F 
H 

19 
20 
4 
8 

20 
20 

4 
20 
16 
20 
20 
40 

82 

100 
97 
89 

100 

100 
100 

100 

70 
60 

30 
89 
41 

100 

1 3 
40 

65 

a IZ = 1 except for compound 12 where n = 0. I h u g  
administered to  mice (i.p.) 2 hr. prior to the administrntion 
of 5.0 mg./lig. (i.11.) of rrscqinr.. 

of erahiat ion were ident,ical t,o those employed for 
the ara!kylhydrazines.2 This series geiierally af- 
forded compounds with poteiit enzyme inhibitory 
aotivit,ies. In cont.rast to the aralkglhydrazines, 
the aralkylamiiio derivatives showed improved 
potency when the phenyl ring w t ~  subst,ituted with 
an alkyl, halogon, d-met,hoxy or 3,i-n~t~hylenedioxy 
group. l'urthermore; these compouiids did not 
display the pot)eiit amphet'amine-like effects (direct 
ceiitral stimulation aiid pressor action) exhibited, 
for instance, by cr-inet~hyl-phenethylhydrazine.2 
Di- or trisubstitution of' the hydrazine rnoiety as 
well 11s replacement of the arylamino or aralkyl- 
amino moiety by dialkylamino or heterocyclic 
amino groups resulted in complete loss of activity. 
The most potent compound (no. 12) mas an aryl- 
aminoalkylhydraaiiie with an in vivo potency equal 
t o  a-met,hylphenethylhydraaine. 

EXPERIMEST.4L 

A7-Methylaralkylamines were prepared by reduction of 
the Schiff's bases, obtained from N-niethylamine and aro- 
matic aldehydes, with either Raney nickel20 or sodium boro- 
hydride.21 Compounds not previously listed in the litera- 
ture are: 

(19) J. B. Wright, E. H. Lincoln, R. V. Heinzelmann, 

(20) A. R. Surrey, .4. J. Olivet, and J. 0. Hoppe, J .  A t n .  

(21) J. H.  Rillmnn and A.  C .  Tliesing, .I. Org. Chwi. ,  22, 

and J. H.  Hunter, J. Ana. C'hem. Soc., 72, 3536 (1950). 

Cheni. Soc ,76,4920 (1953). 

1068 ( 1  q.57). 

2-Jf ethozybeuzolrleh i/de-.V-mPthylimide, b.p. 105 O ( 10 mni, ) 
.4nal. Calrd. for CgHIt90: N,  9.39. Found: 9, 9.34. 
3-3fethoxqbPn zn!rlPh?/de-S-m cJth ylimide,  h p. 107 ' ( 12 mm , ), 

n.," 1.5575. 
A n d .  Calcd. for CqHIlXO: S. 9.39. Foiirid: S. 9.23 . .. 

.?-ChZorobenzaUeh?/de-,~-n~elhl/li?,~ide, b.p. 104' ( 14 mni.). 

.1nal. Calcd. for CeN,ClN: 
,m,fi-Dichlorobenialdeh:yile-S-methyli,iiide, 1n.p. 56-60", 
.Innl. Calcd. for C,H,Cl?S: C1, 37.71. Found: CI, 37.58. 
S-.?f~pth,/l-d-nieth?/rhPnz!/lo?/iine, 11.13. 80" ( 11 min.), u',O 

.4nal. Cxlcd. for C!,H,J: S,  10.36. Foiirid: N, 10.33. 
;\'-nfeth,yl-,~-S-chlorohenzylamine, b.p. 9 i "  (6.6 nim.). 
Anal. Calcd. fo r  CsHInC1S: 9, 8.99. Found: 0.03. 
N-J f e t h  1/1-d,fi-~ichIorohpnziilamine, b . p . 67 O ( 0.4 mni . ), 

Anal. Calrd. for CaH9Cl?X: E, i . 3 i ;  C1, 37.31. Found: 

9.12. Found: X', 9.02. 

1.5235. 

ny 1.5589. 

N, 7.31; CI, 37.13 
.l'-.l~e~h~~1-V-2-thio~~~eefhiilbrnzonlaniinoelhanol. To a re- 

fliixing so1;ition of 100 i: (1.33-moles) of N-methylamino- 
ethancl in ,550 rr. of dry henzene was added in 1 hr. a solu- 
tion of 53 4. 10.28 mole) of 2-thiometh~-lhenzo\.Ichloride2~ 
i n  200 rr. of henzene. &%fter a 5-hr. reflux period the benzene 
laver was extracted with water, the aqueous extracts were 
satiiratetl with potassiiun rar1)onale and extracted with tetra- 
hydrofiirnn. The (,xtrfirt8e were dried over pot,assium car- 
honate, filtered nnd the solvrnt w a s  removed 11). distillation. 
Residual !iieth?laiiiino~t,hariol was removed at high vacuum. 
A residiie of 51.4 g. (8854 1 dark oil remained. 

.4nal .  Calrd. for CllH,: ,X08: S, 6.22: F, 14,23, Found: 

9-1~Pfh~/Z- .~~-2-thiorneth~/ lhrneyIa~~iI 'noethai io~.  To a HIS- 
nrnsion of 9.R g. (0.25 mole) of lithiiim alriniinum hydride 
in 500 cc. of trtrnhyclrofrlran was added in 25 min. a solu- 
tion of 52 p.  (0.231 mole) of crude S-nicth!,l-IL'-2-thio- 
mc.th!.lt)riii;o\-lariiirlot.thanol in  150 cc. of tetmhydrofurnn. 
After stirring for 20 hr. at room temperatlire the reduction 
rnmr)lcy 1 ~ x 8  drroinnosed with aqneoiis potassium hydroxide, 
filtercd and  t,hc sohition was dried over potassium rart!on:tte. 
After rcnioving th? solvcJnt bv distillatio!l w-r obtained 36.4 
g. (74.6C; ), I L ~ I .  110"/0.04 mm., nztP 1.5730. 

,-1 /laZ, C:ilrd. for C,,H,,TO,: 9, 6 . G ;  S, 15.17'. F o i i d :  
S, 6.50' Sq 16.17. 

.V-.lfPlh !/I- ~ ' -~ -ch lo~oh~nr~ /~c l?~ t i r iouce tn ldehr /de  dielhglacekd. 
A aolrition of 155.5 L[. ( I  mole) of S-meth,-l-a-chlorobenzyi- 
nmiii~,  1 %  g. ( 1  i n o l ~ )  of hronioaretal, and 101 g. (1 niolr) 
of tri~th\.lnmiricl in 1 1. of toluene X ~ Y  refluxed for 12 hr. 
Tho n m i n p  hydrorhloritle was removed h)- filtration, and 
the toliieiir \vas rrmoved by dist8illation. Fructionatioii of 
the residiip yielded 205.5 g. of product (76' /b) ,  boiling at, 
1 10°/O.l mm.. n?,O 1.1995. 

T, 6.18; s, 11.26. 

A n o l .  Calod. for C,~HWCISOI: 3, 5.15. Found: 5.23. 
N- !s-( .\'h ~lh,y(-.~'-0-~hlorobenz~lamino)ethyEidenyl J amino- 

p?jrrolidine,  To 250 g. of 38% aqueous hydrochloric arid 
was added 66 p. (0.242 mole) of N-methyl-N-2-rhlorobenzyl 
~ m i n o : ~ c ~ t a l ( l ~ ~ h ~ ( l ( ,  diet,hylacetal while cooling with ice 
water. After 2 hr. thc excess of hydrochloric acid way rv- 
m o v ~ d  I)\-  tlisti1l:itioii irr t:ocz(o using a 60' water bath a rd  thr 
residue was taken up in 250 r r .  of water. The excess of frrr  
hgdrorhloric acid mas neutralized with dilute alkali and to 
the sollition was added dropwise a solution of 24.4 g. (0.26 
mole) of .~-aiiiinopr'rrolidine in 250 cc. of water. After 
standinp nt rooin tpmperature for 24 hr. the solution was 
saturated with potassium hydroxide and the hydrazone 
was extracted repeatedly with ether. The etheral extracts 
were dried over notassium carbonate, filtered and the ether 
removed hy- distillation: h.p. 130°/0.3 mm., n'," 1.5576. 

Anal. Cdcd. for C14HzoClN,: N, 15.81. Found, S,  15.75.  
The following previouslv unknown rompounds were 

prepared hg thr smir method: 

(22) E. W. XZTcC1i~ll:tnd :md I.. '2. iVarren, J .  f ' h m  Soc., 
262.5 (1029'1. 
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LV- [%( il '-methyl-~~-2-chlorobenzylamino)ethy~i~enyl] - 

Anal. Calcd. for ClrHzoClK30: N, 14.91; C1, 12.58. 

N-Dimethyl-A'V'-2-( .~-),zethyl-N-b-chlorobenzylamino)- 

uininoinorpholine.  b.p. 161 '/0.06 mm., n'," 1.5547. 

Found: X, 14.89; C1, 12.67. 

ethylidenylhydrazine,  b.p. 115"/0.4 mm., na: 1.5435. 
Anal. Calcd.for CIZHL8C1N3: T, 11.68. Found: N, 11.66. 

N-  [2-( N-methyl-iL'-2-chlorobenzylamino)ethy~] aminopyrro-  
l idine.  A solution of 50.5 g. (0.189 mole) of N[%(N-methyl- 
N-2-chlorobenzylamino)ethylidenyl] aminopyrrolidine in 500 
cc. of ethyl ether was added dropwise to a slurry of 6.4 g. 
(0.168 mole) of lithium aluminum hydride in 500 cc. of dry 
ether. After the addition was completed, the solution was 
refluxed for an additional 4 hr., after which was added drop- 
wise a 40% aqueoiis potassiiim hydroxide solution. The 
ethereal solution was decanted, dried over potassium car- 
bonate, and subjected to distillation; yield 39.3 g. (77.8%). - 
11.p. 135"/0.45 mm., n'," 1.5389. 

S. 15.66: C1, 13.27. 
A n a l .  Cslcd. for C14H?&lXa: N, 15.69; C1, 13.24. Found: 

Dzmaleate sal/. m.p. 129-131°. 
.lnal. Calcd. for C22H30CliY308: T, 8.40; C1, 7.09. Found: 

The following hydrazines were prepared by the same 
s, 8.46, c1, 7.25 .  

method : 

vholrne, b.D. 158"/0.065 mm., n'," 1.5368. 
A'- [d-( S-nteth~l-S-W-rhlorobenz~lnmzno)ethyl~ anLznomor- 

' 

S, 14.85; Cl, 12.77. 
.Inal Calcd. for CIIH?zSIO: ?j, 14.80; C1, 12.49. Found: 

Ilzmaieate sa l t ,  n1.p. 124'. 
Llnal. Calcd. for C2?H30C1SiOv: N, 8.16; C1, 6.87. Found: 

S-Dzniethyl-S'-W-(S-niethyl-.\;-~-cklo~obenzylanizno) ethyl- 

.lna/. Calcd. for Cl?H2,ClN3: S.  1i.39. Found: X, 17.3T. 

3, 8.18; C1, 7.12. 

h?lil?azzne, h.p. 111"/0.7 inm., n:: 1.5215, 

2-( N-methyl-N-substituted benzyl )aminoethylhydrazines- 
General method. To a stirred refluxing solution of 6 equiv- 
alents of 85% hydrazine hydrate in 500 cc. of alcohol was 
added dropwise in 3 hr. a solution of 1 equivalent of 2-(N- 
methyl-N-substituted benzy1)aminoethylchloride hydro- 
chloride in 500 cc. of ethanol. After another hour of reflux, 
the ethanol and excess hydrazine hydrat,e were removed by 
distillation and the residue was poured into 500 cc. of water. 
The aqueous solution was saturated with potassium hy- 
droxide and next extracted with ether. After the etheral 
solution had been dried over potassium carbonate, the 
solvent was removed by distillation and the product isolated 
by fractional distillation. The results are tabulated in Table 
111. 

Z-(N-Methyl-N-phenyl)aminoethy2hydrazine. To a refluxing 
solution of 77.8 g. (1.32 moles) of 85% hydrazine hydrate 
in 150 cc. of ethanol was added dropwise in 3 hr. a solution 
of 44 g. (0.26 mole) of 2-(N-methyl-N-phenyl)aminoethyl- 
chloridez3 in 200 cc. of ethanol. After the addition was com- 
pleted the solution was refluxed for another 3 hr. The alcohol 
was removed by distillation, 100 cc. water was added and the 
aqueous solution was saturated with potassium hydroxide. 
The base was extracted with ether, dried over potassium 
carbonate, filtered, and the ether was removed by distilla- 
tion. Fractionation of the residue yielded 40.3 g. (98%) b.p. 
105"/0.2 mm., ny 1.5827. 

Anal. Calcd. for C9HLsS3: N, 25.43. Found: N, 25.70. 
The maleate salt was prepared in ethanol, m.p. 90-91'. 
Anal. Calcd. for ClJH18N304: X, 14.94. Found: N, 15.08. 
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Twelve acetylenic aniinrs, R11t2C( ?iHI13)-C-CH, were c*onvert>ed i n  good yields to the or-amino ketones, RlR2C- 
( NHR~)-COCHI, and thence, by reduct.ion with lithium aluminum hydride or sodium borohydride, to the or-amino alcohols, 
R'R'C-( NHR')-CH( OH)CHI. 

HzO 

Hg++; H +  
R'R2C(NHR3)-C-CH - ----f 

LiAlH4 
(-4 

I1'R'C((NHR3)-COCH~ - 
(E) 

K'R2C(NHR*)-CH(OH)CH3 
(C) 

The hydratioil react'ioii,G cntdyzed by niercuric 
ion, consisteiit>ly gave good yields of the ketones 
when carried out with purified amine along with 
three equivalents of sulfuric acid in aqueous 
methanol. The ketones proved to  be stable to dis- 
t illnt,ioii and yielded iiicely crystmalline nonhygro- 
scopic hydrovhloride salts. 

( 6 ) ( : ~ )  I. G. Farbenindustrie, British Patent 510,876 
(1939); ('hem. <tbslr.,  34, 5673 (1940). (11) J. D. Rose and 
13. C. J,. TTeedon, J .  Cheu~.  SOC., 782 (1949). (c) G. F. Hen- 
nioii  :ind .\. C. Pcrrino, .I.  Orq. C'h~m.> 26, 1073 (1961). 


