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1,4-Bisamides of 1,2,3,4-Tetrahydroquinoxaline.-To a 
solution of 0.05 mole of tetrahydroquinoxaline in 100 ml of anhy- 
drous chloroform a t  0' was added dropwise with constant stirring 
a solution of 0.11 mole of the acyl chloride in 50 ml of anhydrous 
CHCl,. When the addition was complete, the mixture was re- 
fluxed until evolution of HC1 had ceased. Filtration, followed by 
concentration in uacuo, and when necessary trituration with 
ether, gave solids that were purified by recrystallization from 
ethanol. The compounds prepared by this method are listed 
in Tables I and I1 (method A).  

l-Ethyl-4-( 3-chloropropionyl)-l,2,3,4-tetrahydroquinoxaline 
(IV).-Reaction of 0.031 mole of l-ethy1-1,2,3,4-tetrahydro- 
quiuoxaline'd in 75 ml of chloroform with 0.031 mole of 3-chloro- 
propionyl chloride in 25 ml of CHCla by the general procedure 
described above gave an 847, yield of a thick oil. Treatmeut of 
this oil in ether with HC1 gave the hydrochloride, mp 140-142" 
(from tetrahydrofuran). 

Anal. Calcd for C13H17C1N20.HC1: C, 54.05; H, 6.27; S, 
9.69; C1, 24.52. Found: C, 54.16; H,  6.51; N, 9.91; C1, 
24.25. 
Amides of Tetrahydroquinoline and Tetrahydroisoquino1ine.- 

Using the same general procedure as described above for the 
bisamides, 0.05 mole of amine and 0.06 mole of acyl chloride 
were allowed to react to give after recrystallization from ethanol 
the materials listed in Table 111. 

1,4-( Diacrylyl)-1,2,3,4-tetrahydroquinoxalines.-The 1,4-bis- 
(3-chloropropionyl)-1,2,3,4-tetrahydroquinoxalines in benzene 
were chromatographed over RIerck reagent grade aluminum 
oxide and eluted with benzene-ethanol (9:  1) to give, as previoudy 
reported,b the compounds listed in Table I1 (method B). 

(11) R. F. Smith, JV. J. Rebel, and T. N. Reach, J .  Org. Chem.,  24, 205 
(1959). 

1,4-Diformyl-1,2,3,4-Tetrahydroquinoxaline (V, R = H).--A 
solution of 0.036 mole of quinoxaline in 30 ml of formic acid aiid 
100 ml of dimethylformamide was refluxed for 16 hr. The re- 
sulting solution was poured ont,o ice arid the aqueous solution 
was extracted continuously with ether for 48 hr. The ethereal 
solution was dried and concentrated in LYZCUO to give an oil which 
crystallized on trituration with ethanol. Recrystallizatioii 
from ethanol gave 3.0 g (44%), mp 125-126', lit.? mp 119- 
122". 

Anal. Calcd for CIOH~ON?OI: C, 63.14; H, 5.29; X, 14.i2. 
Foiuid: C,63.12; H,5.14; N, 14.69. 

1,4-Bis( chlorocarbonyl)-l,2,3,4-tetrahydroquinoxaline (V,  R = 
CI).-A solution of 0.03 mole of 1,2,3,4-tetrahydroquiiii)xaliiie 
in 30 ml of benzene was added dropwise with stirring arid cooliiig 
to a solution of 0.06 mole of phosgene iu 50 ml of beiizene. After 
addition t,he mixture was refluxed for several hours aiid coiiceii- 
trated in z'acuo to give 5.9 g (76'5) of a solid, mp 92-93" (from 
isopropyl ether). 

Anal. Calcd for C10H&12rV1202: C, 46.36; IT, 3.11; S,  
10.81; C1, 27.37. Found: C, 46.50; H, 3 . 2 2 ;  N, 10.66; Cl, 
27.16. 

1,4-Bis(2-chloroethyI)-1,2,3,4-tetrahydroquinoxa~ine (VI).--A 
solution of 0.015 mole of 1,4-bis(chloroacetyl)-l,2,3,4-tetra- 
hydroquinoxaline in 200 ml of tetrahydrofuran (THF)  was added 
dropwise with stirring to 50 ml of a 1 S solution of borane under 
nitrogen at, - 10". After the resulting mixture was refluxed for 
1 hr, 8 ml of 6 S HC1 was added followed by 75 ml of water. The 
THF was distilled and excess solid XaOH x a s  added. The 
resulting mixture was extracted with ether, aiid the dried ether 
extract was concentrated to give 3.55 g (80%) of a yellow oil. 
The hydrochloride was prepared aiid recrystallized from THF, 
mp 149-153'. 

Anal. Calcd for C I ~ H l , C l ~ S 2 ~ I I C 1 :  C, 48.76: I f ,  3.80; 
N, 9.4s; C1, 35.98. Foi~id: C, 49.00; 11, 5.71: K, 9.4i :  Cl, 
35.92. 
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Forty-nine 4-(l-naphthyl)butylamine derivatives were prepared for hypoglycemic tests. They were al-o 
submitted to  comprehensive screening, in order to obtain as complete as po5zible a pharmacological picture. 
The majority of the compounds examined revealed marked hypoglycemic activity, and of thede the a-i,opropyl- 
ol-(3-dimethylaminopropyl)- (XXIII )  and ol,a-di(3-dimethylaminopropyl)-l-iiaphthylacetic acid5 (XXIT7) were 
found to be the most active and comparable with chlorpropamide. None of the other action3 investigated re- 
vealed anything of particular interest. 

Our finding' that some a-aminoethyl-l-naphthyl- 
acetic acids possess hypoglycemic activit'y has led us 
to extend this investigation to compounds with re- 
lated structures. Preliminary studies showed that 
substitution with an aminopropyl chain in the a posi- 
tion of 1-naphthylacet'ic acid was the most promising 
for reaching t'he highest activity, and an extensive 
series of 4-(l-naphthyl)butylamines of the following 
general structure was prepared. The methods used 
in obtaining the new compounds were quite similar to 
those reported in previous papersir2 and, in any case, 
are well illustrated in the Experimental Section. 

(1) G. Pala, T. Bruzzese, E. Rlarazzi-Uberti, and G. Coppi, J .  M e d .  
Chem., 9, 603 (1966). 
(2) (a) S. Casadio, G. Pala, E. Crescenzi, T. Bruzzese, E. Marazzi- 

Uberti, and G. Coppi, i b i d . ,  8, 589 (1965); (b) S. Casadio, G. Pala, T. 
Bruzzese, E. Crescenzi, E. Marazzi-Uberti, and G. Coppi, ibid., 8, 594 
(1965); (c) G. Pala, T. Bruzzese, E. hlarazzi-Uberti, and G. Coppi, Farmaco 
(Pavia). Ed. Sei.,  19, 731 (1964); (d) G. Pala, T. Bruzzese, E. Marazzi- 
Uberti, and G. Coppi, ibid., 19, 933 (1964). 

R' 
RCCH,CH,CH,N:~:,: I 

I 

R = H, alkyl, or aminopropyl 
R' = CN, CONH,, CO?H, COJR", COSHR", CONPr?, 

CONHCONHPr, CNHR", or COEt (R" = alkyl, cyclohesyl, 
allyl, or phenyl) 

NAA = tertiary amino groiip 

The title compounds were submitted to a pharniaco- 
logical investigation which included not only exaniina- 
tion of the hypoglycemic action, but also studies of 
acute toxicity, behavioral effects, and antiinflamnia- 
tory, analgesic, local anesthetic, antitussive, diuretic, 
antispasmodic, antipyretic. choleretic, and hypoten- 
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sive action, as well as their in vitro antibacterial, 
antifungal, trichomonicidal, and antiamebal effects. 

Experimental Section3 
Chemistry.-The new compounds are listed in Table I, along 

with yields, physical constants, and analytical data. 
Nitriles (I-XIII) were prepared according to the general pro- 

cedure we recently described,z* and which consists in alkylat'ing 
nonsubstituted nitriles with an aminoalkyl or alkyl halide in the 
presence of sodamide. 

Method A. ~-(3-DimethylaminopropyI)-l-naphthylacetoni- 
trile (I).-Sodamide (8.2 g, 0.21 mole) was cautiously added 
to a solution of 1-naphthylacetonitrile (33.4 g, 0.2 mole) in an- 
hydrous benzene (200 ml), refluxing the mixture with stirring 
for 2 hr. After cooling to 40°, a solution of 3-(N,N-dimethgl- 
amino)-1-chloropropane (25.5 g, 0.21 mole) in anhydrous ben- 
zene (150 ml) was added dropwise over 1 hr. The suspension 
was then refluxed for 6 hr and cooled to room temperature, and 
water was caut,iously added. The benzene lager was separated 
and extracted with dilute HCl and the acid extract) was washed 
with ether and made alkaline with lOYG NaOH. The oil which 
separated was extracted with ether and the solution was washed 
with water and dried (Xa2S04). After removal of the solvent 
the residue was distilled at  163-165" (0.6 mm) to give a colorless 
oil. 

Method B differed from method A in that an aminoalkyl or an 
alkyl halide was treat,ed with an a-aminoalkylnitrile. 

a-Isopropyl-a-( 3-diethylaminopropyl)-l -naphthylacetonitrile 
(VI).-Sodamide (10.1 g, 0.26 mole) was cautiously added to a 
solution of V (56.1 g, 0.2 mole) in anhydrous benzene (300 ml) 
and the mixture was refluxed with stirring for 2 hr. After cooling 
to 40°, 2-bromopropane (32 g, 0.26 mole) was added dropwise 
over 1 hr. The mixture was refluxed for 6 hr and t'hen treated 
as described in method A, yielding a viscous oil, bp 167-168" 
(0.3 mm). 

Primary Amides (XIV-XXI).-The procedure consist'ed of 
hydrolyzing the nitriles with sulfuric and acetic acid, according 
to the general method previously described.lb 

Method C. ~-Ethyl-~(3-dimethylaminopropyl)-l-naphthyl- 
acetamide (XIV).-11 (28 g, 0.1 mole) was dissolved in a 1:  1: 1 
mixture of concentrated H2S04, glacial acetic acid, and water 
(109 ml). The solution was refluxed for 24 hr, cooled to room 
temperature, diluted with water, and made alkaline with 30% 
NaOH. The oil was separated and extracted with ether and 
the ethereal solution was washed wit,h water and dried (Na2S04). 
-4fter removal of the solvent,, the residue was distilled at  210- 
212" (0.6 mm), giving a glassy product. 

Method D. ~-Isopropyl-~(3-piperidinopropyl)-l-naphthyl- 
acetamide (XX)  was obtained by hydrolyzing XI for 216 hr as 
described in method C. After distillation a t  214-217" (0.2 mm), 
the product was treated with ligroin (bp 75-120') yielding color- 
less crystals, mp 112-113'. 

Acids (XXII-XXIX).-Following the general procedure pre- 
viously described,' the required acids were prepared by reaction 
of the amides with isoamyl nitrite in glacial acetic acid, and in the 
presence of HCl. 

Method E. ~-Ethyl-a-(3-dimethylaminopropyl)-l-naphthyl- 
acetic Acid Hydrochloride (XXII).-Hydrogen chloride was slowly 
bubbled, for 1.5 hr, at room temperature, through a cooled solu- 
tion of XIV (29.8 g, 0.1 mole) in glacial acetic acid (200 ml). 
Freshly distilled isoamyl nitrite (37.2 ml) was added over 2 
hr, with stirring, and the bright red solution was then maintained 
a t  room temperahre for additional 2 hr and afterwards heated 
at 100" overnight. The solvent was removed a t  50" under 
reduced pressure, and the residue was triturated with ether. 
On crystallization from ethanol a colorless produrt, mp 251- 
252", was obtained. 

Method F. dsopropyl-a-( 3-morpholinopropyl)-l-naphthyl- 
acetic Acid Hydrochloride (XXIX).-XXI was treated as de- 
scribed in method E, but the above procedure was repeated several 
times until a sample of the r e a d o n  mixture, evaporated to dry- 
ness, gave a residue completely soluble in dilute NaOH. After 
crystallization from ethanol, the product gave colorless crystals, 
mp 226-227" dec. 

General Procedure.-The appropriate acid 
hydrochloride (30 g)  was dissolved in SOC1, (150 ml) and the 

Acid Chlorides. 

(3) Boiling points are uncorrected. *Melting points are corrected and 
vere  taken on a Riichi capillary melting point apparatus. 
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-e An- solution wa8 allowed t,o stand for 3 hr. Anhydrous ether was 3 3 . 2  
P 0 c added and the solid precipitate was collected by filtration and 
wzz s.; trit,urated with ether, giving 90-95% yields of fairly pure prod- 
- 0  uct. 6 2  
2; . .- ,$ Esters (XXX-XXXVIII).-The method adopted involved the 

r e a d o n  of acid chlorides with sodium alkoxides. 
6 2 9  Method G .  Isopropyl a-Isopropyl-a-( 3-dimethylaminopropy1). 

Lc: g 4 1-naphthylacetate (XXXIII).-Sodium (4.6 g, 0.2 g-atom) was 
i - .- dissolved in isopropyl alcohol (300 ml) with heating to 50°, 
6 Z E  
h Y Z  and 01 -isopropyl- (Y - (3-dimethylaminopropyl)-l-11aphthylacetyl 

e a  chloride hydrochloride (36.8 g, 0.1 mole) was then added to the 
cooled solution. The mixture was stirred for 3 hr, the solvent 2.a t 
was distilled under reduced pressure, and ether was added to 

% m a  the residue and filtered. After removal of the solvent, the 
prodiict distilled as a colorless oil, bp 177-179' (0.4 nim). a $  e 5 4 '3 

Method H. Phenyl (~-isopropyl-~-(3-dimethylaminopropyl)- 
1-naphthylacetate (XXXVI) was prepared from the acid chloride .2 $ E 

7 ;  e - s s n  and phenol as described in method G, but ethanol was added as 
$ z 2  the solvent. After crystallization from ligroin (bp 75-120"), 

it melted a t  111-112'. 
Secondary amides (XXXIX-XLIV) were prepared by react,ioii 

of the acid chlorides with excess amines, in benzene solution. 
\ m  s s 5  .- Method I. N-Propyl-~,(~-di(3-dimethylaminopropyl)-l- 
e a 4  naphthylacetamide (XLIV).-oJ~-L>i(3-dimethylaminopropy1)-l- 
k t y  naphthylacetyl chloride hydrochloride (44.8 g, 0.1 mole) was 

added in portions to a solution of propylamiiie (29.5 g, 0.5 mole) 
t- zH0 in anhydrous benzene (400 ml), cooling moderately. The mix- 

6 2 2  ture was stirred for 3 hr and t'heii allowed to stand overnight, 
-CY 5 rn ' 2  v afterwards filtering, and distilling the benzene under reduced 

pressure. &her was added to the residue, t,he solution was 
S A ?  
u E.: filtered, and the solvent was removed. Distillation of the residue 

at 200-202" (0.5 mm) gave a color1es;j oil. - sa's 
<39 t a e  Method J. N-Allyl-~-isopropyl-~-(3-dimethylaminopropy1)- 
0 %  Q 1-naphthylacetamide (XLIII).-Reaction of the acid chloride 
2 with allylamine, as described in method I, gave a mixture which 
$ 2  5 was allowed to stand for 3 hr at, room t,emperature and then 
p- 2 3 5  *.- refluxed for 2 hr. The crude product isolated was then refluxed 
2 5-c with 15% Pr'aOH for 1 hr to destroy any uiireacted chloride, the 
2 : g  oil in suspension was extract,ed wit,h ether, and the solut,ion was 

3 .2  washed with water and dried (Na,SOa). After removal of the 
62 solvent the residue was distilled a t  185-187' (0.4 mm) to give an jzz oily product. 

\u h c m  2 Miscellaneous Derivatives. N,N-Dipropyl-a-isopropyl-1 -naph- 
E S  g thy1acetamide.-a-Isopropyl-1-naphthylacetyl chloride4 (49.3 g, 
- 2 s  0.2 mole) was added dropwise to a solution of dipropylamine 
c; - w  g-- (48.6 g, 0.48 mole) in anhydrous benzene (300 ml), with stirring. 
 BE The mixture was refluxed for 2 hr, allowed to stand overnight, 

and then filtered. The solution was then washed with water and .- 2 2 
S Z ~  
2 Z d  dried (Na2SOP), and the benzene was removed under reduced 
E 5s pressure. Distillation of the residue a t  154-156' (0.1 mm) gave 
e rz a colorless oil (54.1 g, 877, yield). 
5 z <  Anal. Calcd for C ~ I H ~ ~ N O :  C, 80.08; H ,  9.39; N, 4.50. 

Found: C,80.64; H,0.35;  N,4.5S. 
23'2 Method K. N,N-Dipropyl-a-isopropyl-a-( 3-dimethylamino- 
8" + . 9 r propyl)-1-naphthylacetamide (XLV).-X,S-Dipropyl-a-isopro- 

pyl-1-naphthylacetamide was alkylated with 3-( N,N-dimethyl- 2 - L5 2 u s  amino)-1-chloropropane in the presence of sodamide, as described 
B s N Y E S  in method B. Anhydrous tolueiie was used as the solvent, as in 

SLC m d 7  m the preparation of the analogous tert,iary amides.Zc The crude 
3 6.S product was fractionated, bp 167-169" (0.3 mm), giving a very 
zt;= viscous oil. 
5- f Method L. N- [ a-Isopropyl-(Y-( 3-dimethylaminopropy1)-1- 
5 2 4  naphthylacetyl] -N'-propylurea (XLVI).-A solution of XV 
a s , "  (31.2 g, 0.1 mole) and propyl isocyanate (21.3 g, 0.25 mole) in 
2 S .  tolueiie (500 ml) was refluxed for 48 hr, cooled, and extracted 

with dilute HC1. The solution was made alkaline with 5% 

ethereal solution was washed with water and dried (Na2S04). 
Removal of the solvent under reduced pressure gave a viscous 
oil which, on attempts a t  distillation, showed some decomposi- 

Lr) 0 Method M. l-Dimethylamino-4-ethyl-4-( l-naphthylb5- 
iminoheptane (XLVII).-This met,hod follows the general pro- 
cedure previously described.2d A solution of I1 (28 g, 0.1 mole) 
in anhydrous toluene (100 ml) was added to Grignard reagent 

The ether was 

2 5 2  
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prepared from magnesium (4.86 g, 0.2 g-atom) and ethyl iodide 
(31.2 g, 0.2 mole) in anhydrous ether (100 ml). 

(1) G. Pala, T. Bruzeese, and .1. Nantegani,  Farmaco (Pavia), Ed. Sci., 
i 19, 235 (1961). H 



distilled aiid the rehidue wits inaiiitaiiietl 
mixture was theii cooled and IOS;; HCI 

. The a d  layer was separated a i d  m:ide :iIk:tliiie wiih 
013, the oily produrt was wtrnc4ed w i t h  c ~ l h c ~ r ,  : i i i t l  l h o  
ethereal soliilioii wit, dried (X:i!SO.,). Thr ~ o l v r i i ~  w:i.- 

rc>riioved iiiider reduced prehhiire a l i i 1  1 tie it-iducx was dint i l l ( 2 r l  
:it 1i:3--175" (0 .3  nini), giviiig a colorlew uil. 

Method N. l-Dimethylamino-4-isopropyl.4.( I-naphthyl j-5- 
iminooctane (XLVIII).--A solution of 111 (29.4 g, 0.1 niol(>) i i i  

:tiihydrous toluene ( 100 nil) was added to Grigiiard re:Lgc'iit prc- 
pared by magnesium (9 . i  y ,  0.4 y-atom) aiitl propyl hroniidr 
(49.2 g, 0.4 mole) in mihydrous ether (200 nil). The ether w:w 
distilled :tiid the residue \vas maintaiiied at, 95"  for 120 tir. Thr, 
mixture wa:: theii cmled aiid treated a s  tirwribed i i i  inrt hid 11. 
Thi, prodiirt ohtniried wis :i ~ O k J I ' ~ ~ 5 -  oil, l i p  1ti!i--17i0 (0.:; 
I l l l l l ) .  

Method 0. l-Dimethylamino-4-ethyl-4-( l-naphthyl)-5-hep- 
tanone (IL).--SLVII (31 g, 0.1 mole) wis refluxed for 288 hr 
with cvnceiit~rat~ed HCl (500 nil), : i i d  1 he cmled mixture w:is 
tlilutc~d with water, wvashrd with ether, : i i i d  made alknliiir with 
3Oc/; NaOH. The oil was separated :tiid ext.racted with elhcr, 
t he solution was dried (NaySO4), :tiid the ether \viis tlistillrti 
yielding a11 oilyproduct, tip 160-162" ( 0 . 5  mni). 

Pharmacology.-The acute t,osic.ily, Iiehiiviorul ell'ec*t <, a i i t l  
tiypoglyoemir, :tiialgel;ic., 1oc:il aiiesthrtic, aiilitussive, diurelic.. 
mtispasmodic, antipyretic., miti c>holer(atic :ic~tivitic~s were i i i -  

chniques previoiiuly tle;cribed.1.2;L,') Ttirx 
vit,y was t,ested orally iii ri 

c:srrageenin-induc~,d edema lerhri 
arterial pressure W R S  studied in r 
( 1  g/kg ip), recordiiig the pressure :tt the carotid by meail- of :I 
ptiysiologiral pressure transducer coiiiiec,ted ti, i i  Sxiikiorii poly- 
graph. The antibacterial, :mtifiuigul, aiict tric.lioinoiiic.i(la1 
:tctivitici were stiidied ,in ~ i f r o ,  :LS de I ) c d  11y Coppi, c.t ui . : "  
I lie ctiiti:tniehal nctioii wi< rxairiiiirtl in ritro, iiriwrdiiig I i )  t i c ,  
(,!:wiiclri.7 Chlorpropaniidc, plieiiyllJiii:izoiic., iiii~rpliiii~~, iao- 
c8:iiiir:, oxolaiiiiiie, ~ i y t ~ r c ~ c h l i i r o t ~ i i ~ i ~ i i ~ ( ~ ~  :iiid ; ~ t r ~ ~ p i i i e ~  dipheiih~ - 
tlramiiie, hexamethoniiini, a i id  c.hloi~)roni:tziiir. MTI'I~ iiwl :is 
staiidards for c~ornparisoii, respect ively. o f  tho ti?p'ipl?.c,c,niii,! 
:tiitiiiiflaIniii;itc,r.v, :iii:ilge-ir, lncxl :tuc~-thetic~. :iii titiihsive. tiiiu'ct i c . .  
: t i id  aiitirpal;iiiodic :ic*tivit iel;. 


