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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). 
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TABLE I 
.kMINO KETONES 

R'R*C( NHR3)-CO-CHa 

Molecular Yleld,a Carbon 
Cmpd 11' I t 2  1i 3 Formula 13.1'. 311~. 1LZt % Calcd. Found 

I 
I1 
111 
I \' 
'I' 
V I  
VI1 
VISI 
I Y  
9 
SI 
XI1 

52-55 
62-63 
78-79 
66-68 
78 
80-83 
82-83 
90-92 
51-52 
78-80 
82-84 
77-80 

14 
17 
19 
13 
18 
14 
18 
18 
0 . 4  
1 . 4  
1 . 9  
0 . 4  

1 4252 
1 4283 
1 43-12 
1 4329 
1 4341 
1 4402 
1 4371 
1 4408 
1 4476 
1 4670 
1 4662 
1 4710 

82 
95 
55 
57 
87 
ti3 
80 
70 
60 
88 
85 
60 

65 07 
67 08 
68 74 
67 08 
68 74 
70 12 
68 74 
70 12 
71 30 
70 96 
7 2  08 
73 04 

65 01 
67 32 
68 53 
66 98 
68 62 
69.79 
68 51 
70 61 
71 38 
71 03 
72.10 
7 3 . 2 3  

a Yield corresponds to once or t\$ice distilled material of 3" boiling range or less. Mtllts with decomposition. 

TABLE I1 
.k>II.uo ,4L<'oHOLS RIRzC( SHR3)-CHOH-CHj - 

S V I  
XVII 
S V I l I  
X I S  
ss 
S X I  
S S I I  

I\Iolecular 
Formula T3.1'. 

Yield," Cxrhon 
n:' F '  i o  Calcd. Found 

I 

68-69 
74-76 
7!)-X2 
86-89 
87-89 
!f4-U(i 
96-97 
98-101 
09-1 11 
74-76 
83-86 
8!)-00 

14 
17 
14 
21 
17 
16 
15 
14 
16 
0 6  
0 . 1  
0 - 1  

1 4422 
1 4360 
I 4403 
1 .  14-11 
1 4412 
1.4459 
1 4408 
1 4502 
1 4553 
1 4738 
1 4720 
1 &760 

91 
90 
90 
90 
05 
8-I 
88 
89 
96 
88 
$10 
97 

64.07 
C6 15 
67.87 
66.15 
67.87 
60 , 3 1 
(i7,87 
(i!) , :3 1 
70.53 
70.12 
71.30 
72 30 

G4,23 
66.09 
67.49 
66 .28  
67.77 
6 9 , 2 %  
67.75 
69.23 
7 0 .  66 
TO. 19 
71 68 
72.13  

a Tield corresponds to once or twice distilled niaterial of 3" boiling range or IPSS. Slelts x i th  decomposition. 

Treatment of the ketones (B) with either lithium 
aluminum hydride or sodium borohydride in thc 
usual maimer gave the corresponding amino 
alcohols (C) in excrllrnt yiclds (85% or better). 
The alcohol;; also were stable to distillation aiid gave 
crystalline nonhygrosropic hydrorhloride salt5 

The ne\\- amino kptones mid alcoholq arc tlc- 
scribed 111 Tables I arid 11. Many of thcsc coin- 
pounds have bcen evaluated as hypotensive ageiits 
in the Lilly Research I,aboratories, Indianapolis, 
Ind., and the results n-ill be described elsewherc. 

In this work particular attention was given to 
products having a secondary amine group since wc 
are interested in converting the alcohols to  aziri- 
dines. Preliminary experiments have shown that the 
cyclization prorccds n-ell by treatment of the 
aminoalcohols (C) ni th  thionyl chloride and subse- 
quent reaction of the a-chloroamiiie5 with base. 
These studies will be described in a subsequent 
paper. 

EXPERIMEh-TAL 

Thc ibcetvlenic amines were prepared as described pre- 
viniisly4 and were purified imniedintely before use as follows. 
The amine nas  dissolved in a slight excess of 10-15y0 hy- 
drochloric acid, the aqtieons solution was extracted twice 
with ethPr (ether extracts discarded) and the amine was 
t,hen relcasccl from the aqueous solution with cold 407, 
sodium hydroxide. The amine vas taken up in ether and the 
c,therc,;tl solii t,ion was dried with anhydrous potassium car- 
Iion:rte, then with pot:Lssiuin hydroxide pellets, and recovered 
I)>,  distil1:ttion. 

Thc gcJncAral method used for hydr:ttion of the triple bond 
is illustrated by the following example. 

S-Isoprop~~lamino-5-~neth~il-d-pentanone (V). T o  a cold 
solution of 95 ml. of methanol, 95 ml. of distilled water, and 
143 g. of 95y0 sulfuric acid contained in a 1-1. three-neck 
flask provided with reflux condenser and mechanical stirrer 
ivas addrd 128.5 g. (0.93 mole) of 3-isopropylamino-3- 
mt.thyl-l-pentyne. Two grams of red mercuric oxide \vas 
d d e d  to  the hot solution and the mixture was boiled gently 
with stirring for 2 . 5  hr. Additional mercuric oxide waR 
added periodically in 2-g. portions until a total of 10 g. 
had been added. The hot solution was treated with 2-8 p. 
of decolorizing charcoal, cooled with stirring, and filtered 
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TABLE I ( C o n f i n u e d )  
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Hydrochlorides 
~~ -~ 

Hydrogen Xitrogeii Llolecular Carbon Hydrogen - Sitrogen 
Cdcd.  Found Calcd. Found Formula X1.P. Calcd. Found Calcd. Found Calcd. Found 

11.70 11,;30 10.84 10 75 C7Hl&1h70 215-217 50.75 50.75 9 .74  9 .52  8.4;  8 23 
11.97 12.03 9 .78  !).til C,H1gCl?jO 152-154 53.47 53.35 10.10 9.85 7.79 7.94 
12.18 12 ;I4 8.91 9.01 CgH2oCIPJO 201 55.80 55.97 10.41 10 52 7.23 6 .94  
11,117 11.87 9 . 7 8  9.59 CgHlgClNO 138-141 53.47 53.67 10.10 10.08 7.79 7.82 

12.36 12.06 8.19 8 .25  C1~H22Cl?;0 157-159* 57.81 58.04 10.68 10.78 6.74 6.46 
12.18 l l . D 6  8 . 9 1  8.96 CoH20C1S0 140-142 55.80 56.06 10.41 10.40 7.23 7.05 

12.51 12.31  7.56 7 .54  Cl,H24C1N0 172-174b 59.57 59.87 10.91 10.72 6.32 6.09 

11.55 11.31 7 . 6 4  7.65 CnH22ClNO 211-213 60.12 60.12 10.09 9.96 6.37 6.20 
11.75 11.86 7.10 7.19 C ~ ~ H Z ~ C I N O  218-220b 61.65 61 68 10.35 10.45 5.99 5.7.5 

a Yield corresponds to  once or twice distilled material of 3" boiling range or less. Melts rvith decomposition. 

~~~~ 

12.18 11.99 8 .91  8.80 CgH2oClNO 120-121 55.80 56.03 10.41 10.60 7.23 7.18 

12.36 32.33 8.11) 8 .27  C1oHz2ClXO 159-160 57.81 57.99 10.68 10.41 6.74 6.53 

11.31 11.20 8 . 2 8  8 . 2 8  CloHsoClKO 218-219 58.38 58.63 9.80 9.92 6.81 6 .62  

TABLE I1 (Con t inued)  

Hvdrochlorides 
Hydrogen 

Calcd. Found 
_ _  Sitrogen 

Ciilcd. Found 

13 OG 12 81 
I :3 10 1:3 2 s  
13 29 13 26 
13 19 I3 17 
13 29 13 2r) 
13 38 13 51 
1 3  29 13 03 
13 38 l ? J  40 
13 45 l?J an 
12 :if 12 26 
12 51 12.55 
12 64 12 39 

10 68 10 53 
0 64 9 88 
8 80 8 74 
4 64 9 'io 
8 80 9 16 
8 08 8 12 
8 80 8 78 
8 08 8 36 
7 48 7 43 
8 19 8 20 
7 56 7 46 
7 03 7 19 

M.P. 

149-152 
125-127 
102-104 
173-1 74 
123-124 
131-132 
165-167 
128-131 
158-159 
16;3-164 
180-181 
177b 

Carbon 
Calcd. Found 

50 14 49 92 
52 88 52 84 
55 22 55 18 
52 88 52 04 
55 22 55 37 
57 26 57 40 
55 22 55 38 
57 26 57 29 
59 03 58 79 
57 81 58 05 
59 57 50 58 
61 12 61 62 

_______ Hydrogen 
Calcd. Found 

I O  82 10 65 
11 09 10 97 
11 33 11.32 
11 09 10 93 
11 33 11 10 
11 48 11 60 
11 33 11 52 
11 48 11 36 
11 71 11 57 
10 68 10 51 
10 91 11 07 
11 12 11 54 

Xitrogen 
Calcd. Found 

8 .36  8.56 
7.T1 7.90 
7 .16  6.81 
7 . T 1  7.59 
7 .16  7 .38  
6 . 6 8  6.40 
7.16 6.05 
6.68 6.55 
6.26 6 .41  
6.74 6 . 4 8  
6.32 6.63 
5 . 9 l  5 .04 

a Tield corresponds to once or twice distilled material of 3" boiling range or less. Melts with decomposition 

with suction. The filtra.te was transferred to a beaker, cooled 
with ice, and the product mas relessed by slow addition of 
cold 4070 sodium hydroxide in excess. The upper oily layer 
was taken rip in &her and the aqueous layer mas extracted 
three times with 100-ml. portions of ether. The combined 
rthereal soliltion was dried over anhydrous potassium car- 
Imnatr. IXstillation gave 126 g. of produrt (86% yield), 
11.p. 7 8 O  a t  18 inm.; infrared bmds (neat)  at, 3.0 ( S H )  and 
5.9 (CO); --C=CH bands absent. 

S-l.sopropI/lnnzin0-.7-nieth1/1-d-penlanol (ST'II), l i h i i m  nlic- 
jntm h ildritle redTrclion. The ketone ( V )  descrihed above 

(114.1 z., 0.81 mole) dissolved in 125 ml. of anhydrous ether 
wts added dropwise with stirring to 33.2 g. (0.81 mole) of 
lithium aluminum hydride in 250 ml. of anhydrous ether. 
The mixture was boiled for 3 hr., cooled in ice, and excess 
hydride vas destroyed by slow addition of cold 11-ater. The 
complex TVSS then h?-drolyzed with 407, sodiiim hydroxide 
solution ( c a .  100 ml.) and the mixture was boiled for 4 hr., 
rooled, and the ether layer decanted. The pasty inorganic 
Iayrr mas extracted with four 100-ml. portions of ether. 
'I'hc combined cthrrc>al sollition was dried with anhydroirs 
tmtassium carbonate. 1)istillation yirlded 109 g. (FtSc,', yield), 
l).p. 87-89" at 17 m m . ;  infr:ired Imnd (neat)  a t  2.95 (broad, 
SF1 a n t 1  01%); CO lmnd aliacnt. 

S-lsopropylamino-J-mefhyl-a-butanol (XIV), s o d i ~ m  boro- 
hydride Teducfion. -4 37.1-g. portion (0.26 mole) of the ketone 
(11) dissolved in 50 ml. of absolute ethanol was added drop- 
wise to 9.75 g. (0.25 mole) of sodium borohydride in 150 inl. 

of absolute ethanol. The mixture was boiled for 3 hr., cooled 
(solidification), and hydrolyzed with 15% hydrochloric 
acid. The solution was concentrated to near dryness and 
water and ice were then added to a total volume of aborit 
200 ml. The solution \vas made strongly alkaline with solid 
potassium hydroxide added in smd1 portions with cooling. 
The oil was taken up in 50 ml. of ether and the aqueous 
layer was extracted three times with 50-ml. portions of 
ether. The combined ethereal solution was dried over an- 
hydrous potassium carbonate. Distilation gave 34.7 g. 
(927, yield), b.p. 77-78' at 19 mm.; infrared band (neat) 
a t  2.95 p (broad, NH and OH); CO band absent. 

Hydrochlorides were precipitated in substantially quanti- 
tative yields by addition of cold, dry ethereal hydrogen 
chloride to solutions of the amino compounds in anhydrous 
ether and were purified by crystallization from n mixture 
of pure ethyl acetate and ahsoliite ethanol. IlIelting points 
listed in Tahles I and IT werr detrrnmincd i n  sealed capillaries 
ant1 :wr iinrorrcctcd, 
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Five disubstituted aminoacrtoxybenzoic acids were synthesized as their hydrochlorido salts. Their hydrolysis rates w r c  
determined and compared with those of aspirin. 

Aspiriii is prol~alily t,hc most widely used chemi- 
cal medicinal agent. Production in t'he United States 
alone was 18.0 inillion pounds in  1957.2 

Despite it's great utility and popularity, however, 
acetylsalicylic wid ha;; two major drawbacks. It 
has poor solubility i l l  ayucous media and, more 
important, it, has a tendency to  hydrolyze in the 
presence of oiily trwcs of moisturr. 

The purposcx of this dudy  is to synthesize 
compounds similar to aspirin which, it is hoped, 
might, due to  steric aiid/or clrctroiiic factors br 
more stable to hydrolysis and water solublc. 

0 

The dcsircd ,ut riicdtiirc is: 

A 

Garrett3 shoivcd that a gronp of hindered acyl- 
salicylic acids w e r ~  more resi,qtaiit t o  :wid-c*atalyzed 
hydrolysis t h x i  aspirill. Gari,c>t t :~lso sho~vrd that 
€3 was rcsistairt i o  hydrogrii ioi i  cxtnl.vzcd hydroly- 
.is, dur t o  ;L "protoil stiic.ld!' c+fwi. TIon~vcr ,  thc. 
compoiiiid \vas \.cry siiscvpt ihlr t o iiiic.lcophilic 
catalysis. Hc esplaiiis thih as :in elec~trophilir- 
nucleophilic. catalysis whereby the hydrogen of thr 

(1) .%hstracted froin a dissertation submitted to the 
(;radiiatcx School of Purdue Universitj- in partial fulfillment 
for the Ph.1). d rgrw.  Pwscnt address: 13rooklJ.n College of 
Pharmacy, Long Island University. 

(2)  U. 8. Tariff Commission, Synthetic Oryanic Chemicals. 
I f s p o r t  20.3. LT. S. (;ovrrnnient Printing Officc~, \Yashingtoii. 

[ :%I  1,;. I?.. (iarrett, J .  . L / J L  ('helj t .  Soc., 79, : M 1  (195T) .  
( 4 )  1,;. 1 1 .  (;:ii-wtt. .J .  . l m .  ( ' / ? ? ) i t .  S o r . ,  79, ,520fi (10.57). 

1 >. c., 1058, I ) .  :3:3. 

protonated amine hydrogen bonds with the car 
bonyl oxygen, thus facilitutirig Mttack on thc car  
bonyl carbon. 

B 

Kagaii aiid Bi~licumeyer~ have dewibed reac- 
tioiis which support the hypothesis that thr 
carboxylate anion of stcylsalicyclic acid can partic- 
ipate in  iicighboriiig group iiuc*leophilir :ittarb 
on the carbonyl carbon of  thcb acyl moiety and 011 

the carbon atom alpha to the c:ubonyl group. 

EXPERIMENTAL 

o-Disubstituted anzinoacetoxybenzoic ucid. u. tert-Buly1 
salicylate. Method *4. Silver salicylate, 54 g. (0.22 mole), 
tert-butyl chloride, 61 g. (0.66 mole) :tiid 150 ml. of dry 
thiophene-free beiizeiic were agitated in  a closed cont:tiner, 
protected from light, duriiig a 21-hr. pwiod. The mixture \vas 
filtered aud thc fi1tr:ite concentrated iinder rctlucrd prtrs- 
sure. The rcsultiug oil x n s  treated with 5 5 ;  sodiunl bicurbo- 
iiate solution, the aqueoiis 1:ij-cr estr:icted with ether :u1d t>hc 
coin\iinetl oil and ethereal cxtr:icts dried o w r  cnlciiini chlo- 
ride. 

After removal of the ether the residue wts fractionated :tt 
16-18 mm. yielding 23.5 g. (48C/b) of B product distilling :tt 

.1Tethod B: S:ilicylo!.l chloride, o1)t:iiiictl from 0.2 mole (If 
snlicyclic acid :inti prc>l)arcd :tcc*ortling t.o :I modification 
of Wolffenstein's6 method, was :idded dropwise to :L \vvcll- 

120-123", ny  1.5029, d" 1.0579. 


