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A number of chlorine-containing and unsaturated 1,4-bisamides have been prepared from 1,2,3,4-tetra-
hydroquinoxaline and from substituted 1,2,3,4-tetrahydroquinoxalines. Although many of these amides arc 
active against KB cell culture, they are inactive against animal tumors. A number of related amides were also 
prepared from 1,2,3,4-tetrahydroquinoline and 1,2,3,4-tetrahydroisoquinoline, 

In 1961 it was reported4 that X,X'-bis(3-bromopro-
pionyl)piperazine (I, X = Br) produced potent and 
reproducible antineoplastic activity in mice. I t was 
also shown tha t the /3-bromo substituent could be re
placed by chloro or by methanesulfonyloxy and still 
have activity maintained. In view of the activity of 
I we reported6 the preparation of a series of 3-chloro-
propionyl compounds from a variety of nitrogen 
heterocyclic systems. Tha t paper5 indicated tha t the 
3-chloropropionylamides prepared were essentially in
active against the Dunning leukemia and against 
Adenocarcinoma 755. After the publication of that 
report, however, it was noted tha t the te t rahydro-
quinoxaline derivative I I exhibited reproducible ac
tivity6 against the KB cell culture system. The 
related tetrahydroquinoxaline derivative I I P was also 
active in this system. In view of this activity it was 
decided to investigate additional analogs of I I and H I 

COCH2CH2X C0CH2CH2C1 COCH==€H2 

6 06 co 
i i i 

COCH2CH2X C0CH2CH2C1 COCH=CH, 
I II HI 

to see if the cell culture activity could be extended to 
animal systems. In some cases the corresponding X-
substituted 1,2,3,4-tetrahydroquinolines and 1,2,3,4-
tetrahydroisoquinolines were also prepared as model 
compounds. 

The substi tuted 1,2,3,4-tetrahydroquinoxalines were 
readily prepared by hydrogenation of the corresponding 
quinoxalines. These tetrahydroquinoxalines were 
treated with a number of acid chlorides to give the com
pounds in Table I and some of the compounds in Table 
I I . The remaining compounds of the type I I I found 
in Table II were prepared by dehydrohalogenation on 
alumina of the corresponding 3-chloropropiorry] com-

(1) Part XIV: W. Wasulko, A. C. Noble, anil !•". D. Popp, ./. Med. Chtm.. 
9, 599 (1966). 

(2) Supported in part by research grants from the American Cancer 
Society (T-177D) and from the National Cancer Institute, V. S. Public 
Health Service (CA 06606-03). Presented in part at the 150th National 
Meeting of the American Chemical Society, Atlantic City, N. J., Sept 1965. 

(3) A portion of this work was abstracted from the M.S. thesis of P. S. 
(4) J. A. Carbon, S. M. lirehm, and J. D. Ratajczyk, Abstracts, 139th 

National Meeting of the American Chemical Society, St. Louis, Mo., March 
1961, p 11-N. 

(5) F. I). Popp, E. Cullen, It. P.. Davis, ami W. Kirsch. ,/. Med. l'liarm. 
Chum., S, 398 (1962). 

(6) Screening results have been supplied by ttie Cancer Chemotherapy Na
tional Service O u t e r (CCNSC). 

pound.5 1 -Ethyl- l ,2 ,3 ,4- te t rahydroquinoxal ine was 
treated with 3-chloropropionyl chloride to give IV. 
1,2,3,4-Tetrahydroquinoline and 1,2,3,4-tetrahydro-
isoquinoline were allowed to react with acid chlorides 
to give the compounds in Table I I I . 

The two parent compounds (V. R = H, CI) in the 
tetrahydroquinoxaline series were also prepared. The 
former (V. R = H) which had originally been pre-

C2H5 0 = C — R CH2CH2C1 

00 00 00 
COCH2CH2C) 0 = C — R CH2CH2C1 

pared7 by formylation of 1,2,3,4-tetrahydroquinoxaline 
was prepared in this work by a reductive formylation5 

of quinoxaline. The lat ter (V, R = CI) was prepared 
by the addition of phosgene to 1,2,3,4-tetrahydro
quinoxaline. 

The monohydrochloride of the tetrahydroquinoxaline 
mustard VI was prepared in low yield by lithium alu
minum hydride reduction of l,4-bis(chloroacetyl)-
1,2,3,4-tetrahydroquinoxaline. When diborane was 
used as the reducing agent, however, VI was obtained in 
an 80% yield. 

The anticancer screening results for the various 
quinoxaline derivatives are included in Table IV. 
It can be noted that all of the compounds derived from 
chloroacetyl chloride and all of the compounds related 
to III were active9 against K B cell culture. Only with 
quinoxaline itself, however, was the chloropropionyl 
compound (II) active. Extension of this chain to 
four carbons or introduction of substituents on the 
vinyl group of III caused loss of activity. All of the 
compounds tested failed to exhibit any significant 
activity against the animal tumors used. The reduc
tion product VI, however, exhibited a T / C of 210% 
at a dose of 160 nig, kg against the Dunning leukemia. 

The anticancer screening results for the quinolines 
and isoquinolines are included in Table V. Xo ap
preciable activity is noted for these compounds either 
against cell culture or animal tumors. 

i t . II. Konit: ami H. Huisnen, Chein. Ber., 92, 429 (1959). 
(Si I. Uaxter, L. T. Allan, and G. A. Swan, J. Chem. Soc. 3645 (1905). 
(9 In this system the activity of the compound is considered to be sta

tistically significant if 1 lie KDst is 4 X 10° ug ml or less. 
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Ring substituent 

None 
None" 
None 
None 
Noned 

2-Methyl 
2-Methyl 
6,7-Dimethyle 

6,7-Dimethyl-' 
2,3-Dimethyl 
2,3-Dimethyl 
5,6,7,8-Dibenzo 
5,6,7,8-Dibenzo" 

" Anal. Calcd: 
Calcd: CI, 39.83 
20.60. 

C2H3 

CH2C1 
(CH2)2C1 
(CHOaCl 
CHC12 

CH2C1 
(CH2)2C1 
CH2C1 
(CH2)2C1 
CH2C1 
(CH2)2C1 
CH2C1 
(CH2)2C1 

CI, 24.69. Found: CI, 24 
Found: CI, 39.65. eA 

AMIDES OF 

Mp, °C 

124-125 
175-176 
121-122'' 
Oil' 
121-122 
119-120 
Oil0 

136-137 
128-129 
148-149 
124-125 
267-268 
209-210 

TABLE I 

1,2,3,4-TETRAHYDROQUINOXALINE 

^ \ . N < - C O R 

^ ^ • N ^ - C O R 

Yield, , 
% C 

78 68.27 
57 50.20 
83 
20 56.00 
62 40.48 
44 51.80 
39 54.80 
77 53.40 
70 56.10 
56 53.40 
78 56.10 
25 62.10 
94 63.60 

Pnlrrl <rr 

L, a 1 L u, /o 
H 

7.37 
4.17 

5.87 
2.83 
4.69 
5.50 
5.08 
5.83 
5.08 
5.83 
4.13 
4.86 

N 

11.37 
9.75 

8.18 
7.87 
9.32 
8.53 
8.89 
8.17 
8.89 
8.17 
7.23 
6.75 

C 

68.15 
49.89 

55.60 
40.42 
51.55 
54.38 
53.69 
56.05 
53.11 
55.82 
61.68 
63.44 

-Found, % — 
H 

7.38 
4.12 

5.55 
2.86 
4.74 
5.51 
5.36 
6.16 
5.20 
5.87 
4.18 
4.79 

X 

11.31 
9.71 

8.01 
7.62 
9.45 
8.32 
8.69 
7.93 
8.77 
8.00 
7.18 
6.59 

39. b Lit,5 mp 119-120°. 
nal. Calcd: CI, 22.41. 

Anal. Calcd: CI, 17.09. Found: CI, 17.15. 

c Purified by chromatography on acid-washed alumina. d Anal. 
Found: CI, 22.43. 'Anal Calcd: CI, 20.65. Found: CI, 

TABLE II 

UNSATURATED AMIDES OF 1,2,3,4-TETRAHYDROQUINOXALINE 

C O C R ^ C H R , 

CO 
Ring 

substituent 

None 
None 
None 
None 
2-Methyl 
6,7-Dimethyl 
2,3-Dimethyl 

" Method A by 

Ri 

H 
H 
CH3 

H 
H 
H 
H 

Rz 

H 
CH3 

H 
C6H5 

H 
H 
H 

Mp, °C 

171-1726 

101-103 
164-165 
170-171 
58-60 

106-107 
130-131 

direct condensation of acid chloric 

Yield 
% 
62 
63 
88 
77 
68 
76 
97 

COCRi= 

Method" 

A 
A 
A 
A 
B 
B 
B 

=CHR, 

c: 

71.09 
71.09 
78.52 
70.30 
71.10 
71.10 

Pfllrrl '-7 
— v_. a. li_ U., /( 

H 

6.71 
6.71 
5.80 
6.28 
6.70 
6.70 

le and 1,2,3,4-tetrahydroquinoxaline. 

N 

10.36 
10.36 
7.33 

10.93 
10.40 
10.40 

Method B by 

C 

71.07 
71.02 
78.78 
70.67 
70.87 
70.85 

ahimina 

-Found, %~ 
H 

6.61 
6.69 
5.46 
6.51 
6.69 
6.56 

N 

10.22 
10.32 
7.08 

10.34 
10.30 
10.40 

chromatography 
l,4-bis(3-chloropropionyl)-l,2,3,4-tetrahydroquinoxaline. b Lit.6 mp 172-174° by method B. 

Tetrahydro 
base used 

Quinoline 
Quinoline 
Quinoline 

TABLE I I I 

N-ACYL-1,2,3,4-TETRAHYDROQUINOLINES AND -1,2,3,4-TETRAHYDROISOQUINOLINES 

>NCOR 

Bp (mm) 
R 

C H = C H C H 3 

C C H 3 = C H 2 

C H = C H C 6 H 5 

Bp (mm) or 
mp, °C 

58-159 (2)« 
56-58<> 
98-99 

Yield, 

% 
73 
70 
96 

c 
77.56 
77.56 
82.10 

-Calcd, %-
H 

7.51 
7.51 
6.51 

X 

6.96 
6.96 
5.32 

C 

77.55 
77.30 
81.92 

-Found, % — 
H 

7.39 
7.45 
6.47 

N 

6.87 
7.00 
5.41 

C H = C H C O - N 

CHC12 

G C H 3 = C H . 2 

C H = C H C H 3 

C H = C H C 6 H 5 

87-88 
123-124(0.2) 

75-76* 
109-110* 

78 
67 
71 
99 

54.12 
77.56 
77.56 
82.10 

4.54 
7.51 
7.51 
6.51 

5.74 
6.96 
6.96 
5.32 

54.20 
77.33 
77.51 
82.00 

4.52 
7.47 
7.43 
6.54 

5.84 
6.84 
6.82 
5.36 

Quinoline C H = C H C O ~ N > 196-198 84 76.28 6.40 8.09 76.28 6.40 

Isoquinolinec 

Isoquinoline 
Isoquinoline 
Isoquinoline 

Isoquinoline C H = C H C O — N ^ J ^ > 169-170 89 76.28 6.40 8.09 76.07 6.52 8.20 

° J. R. Geigy, A. G. [Swiss Patent 267,560 (1950); Chem. Abstr., 45, 6219 (1951)] reported bp 143-147° (0.2 mm). b Recrystallized 
from ethyl ether. ° Anal. Calcd: CI, 29.05. Found: CI, 29.10. d N. H. Cromwell and J. A. Caughlan [J. Am. Chem. Soc., 67, 903 
(1945)] reported mp 101°. 
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TABLE IV 

A N T I N E O P L A S T I C A C T I O N " 

OCR 

OCR 
Kins 

bs t i tuen t 

None 
None 
None 
None 
None 
None 
None 
2-Methyl 
2-Methyl 
2-Methyl 
2,3-1 )imethyl 
2,3-Dimethyl 
2,3-1 Hmelhyl 
(i,7-l)imethyl 
(i,7-l limethyl 
(i,7-Dimethyl 
5,6,7,8-Dibenzo 
5.6, 7, 8-Dibenzo 

R 
KB cell cu l tu re ' 

HIV:. MK.'ml 

CIIoCl 1.3 X 10" 
CHCb 2.7 X 10" 
CH2CH,C1 3.0 X 10" 
CH.»CH2CHL.C1 1.4 X 101 

C H = C H 2 2.3 X 10" 
CH=CHC6H,-, 2.0 X 10' 
CCH ; l =CH, 7.0 X 10' 
CIUCl :!.0 X 1 0 - ' 
CH2CH201 7.S X 10" 
C H = C H 2 4.1 X US" 
CH2C1 1.8 X It)"1 

CH2CH2C1 3.7 X It)1 

C H = C H , 2.8 x 10° 
GII-.C1 1.1 X 10" 
Oir,CH,01 0,8 X 10" 
CH=CH-. 2.0 X 10" 
CH,C1 3.2 X 10" 
CHoOH.Cl Ml.0 X 10" 

" Data from OCNSO. '' E D a = dose that inhibits growth to 50%, of control growth, 
difference in dose. " Walker carcinosarcoma 256 (sc). d L1210 lymphoid leukemia. " Sar 
lung carcinoma. * Dunning leukemia (solid). ' Also inactive against spindle cell sarco 
sarcoma (results kindly supplied by Dr. W. F. Dunning, University of Miami.!. ; ITS 1 hm 
leukemia. ' Walker carcinoma 256/cytoxau (sc). 

• R ' ' — -

Slope 

— 1 .0 

- 2 . 0 
- 0 . 8 

- 0 . 5 

- 1 . 1 

- 0 . 1 ) 

- 0 . 5 

- 1 . 2 

- 0 . 5 
- 0 . 8 

- 0 . 4 

- 1 , 1 
- 1 . 8 

- 1 , 3 
- 1 . 8 

- 1 . 3 

- 1 . 3 

w.v 
7 4 / 2 5 

107/50 

8 5 / 7 

113/20(1 

7 0 / 7 
84/20(1 

0 3 / 7 

(if>/100 

104/100 

7 3 / 2 5 

T 
1.1% 

100/90 

103/500 

0 3 / 4 0 0 

0 8 / 3 5 0 

07,-4 

100/100 

0 0 / 2 0 0 

100 /20 

1 13/50 

<• '/< L'dose 
SA'' 

5 1 / 1 2 5 
105/500 

8 0 / 5 0 0 

106 /500 

1 14/4 

7 8 / 1 2 5 

151/250 

1)7/25(1 

Ona kn)-
C.\' 

0 1 / 5 0 0 

100 /100 

7 0 / 1 0 0 

142 /200 

0 7 / 2 0 0 

ot! 

5!)/100' 
0 0 / 1 0 0 ' 

75 /4" 

2 0 / 0 . 3 ' 

8 8 / 3 2 / ' 6 5 / 8 ' 

s: lope = ( 
•coma 181). 
• ma, 
nan 

le iomyo 
s a r c o m a 

lit'ference in resu l t 
•'' A d e n o c a r c i n o m a 
s a r c o m a 
(rat egg) 

of u te rus . 
* 1,517 

for 
755 . 

a t enfo ld 
" Lewis 

, a n d Yosh ida 
S Y 1 y m p h a t i c 

Q 

TABLE \ ' 

ANTINEOPLASTIC ACTION" OE TETRAHYDROQLIXOLIXE AXD TETUAHYDUOISOQLLXOLINE AMIDES 

>NCOR 
K] i cell eul tu 

H 

isoQ 

isoQ 

isoQ 

isoQ 

isoQ 

isoQ 

Q 

Q 
0 

C H C 1 , 

C H 2 C H 2 C 1 

C H = C H C H 3 

C H = C H C 6 H r , 

C C H 3 = C H 2 

C H - C H C O - . 

C H = C.'HCH;, 

O H ^ C H O . H . , 

CCH ;1----CTI, 

C H = C H C O - N 

K H 
KIVl. Hit. 

8 . 1 X 

M 1 . 0 X 

2 . 5 X 

2 . 3 X 
M 1 . 0 X 

5 . 0 X 

2 . 5 X 
4 . 7 X 

M 1 . 0 X 

M 1 . 0 X 

cell ci 
ml 

10" 

101 

10 ' 

101 

102 

10' 

101 

HP 

102 

I I ) 2 

i l ture ' 
Slope 

- 1 .6 

- 0 . 0 

- 1 . 1 

- 0 . 6 

- 1 . 0 
- 0 7 

.— 
LP'* 

0 6 / 0 0 

0 7 / 4 0 0 

0 2 / 2 0 0 
0 8 / 1 0 0 

8 6 / 2 0 0 

0 4 / 1 2 5 

106/400 

1)6/500 

0 5 / 4 0 0 

— T. C : 
SA' 

118/125 

7 0 / 2 5 0 

8 8 / 2 0 0 

5 7 / 1 2 5 

0 0 / 5 0 0 

8 0 / 5 0 0 

5 0 / 5 0 0 

',/,,)/dose : ma 
I.L-' 

103 /00 

107 /200 

8 6 / 2 0 0 

0 4 / 4 0 

4(1/200 

0 8 / 4 0 0 

kK) 
Other 

71 /25 , " 100 /250" 

111/400, ' ' 104/201 

0 0 / 1 0 0 , ' 103/50 ' ' 

" Data from ('(.'NSC. ''isoQ = 1,2,3,4-tetrahydroisoquinoline, Q = 1,2,3,4-tetrahydroquinoline. ' K D j , -- dose thai inhibils 
growth to 50':/ of control growth. Slope = difference in result, for a tenfold difference in dose. '' L1210 lymphoid leukemia. ' Sar
coma 180. •' Leuis lung carcinoma. "Adenocarcinoma 755. * Dunning leukemia (solid). ' PI 708 lymphosarcoma.. ' Dunning 
leukemia (ascites). 

Experimental Section10 

1,2,3,4-Tetrahydroquinoxalines.—A mixture of 0.04 mole of 
the quinoxaline, 0.02 g of Pt0 2 , and 150 ml of 9 5 % ethanol or 
glacial acetic acid was hydrogenated at 4.2 kg/cm2 . After the 
theoretical pressure drop, the mixture was warmed on a steam 
bath and filtered. The ethanol solution was concentrated or 
the acetic acid was made basic to give, after recrystallization 
from ethanol-water or petroleum ether (bp 60-90°), the 1,2,3,4-
tetrahydroquinoxalines. 

(10) Analyses by Spang Mic roana ly t i ca l L a b o r a t o r y , Ann Arbor. Mic 
M e l t i n g points a re t aken in capil laries and are corrected. 

The following 1,2,3,4-tetrahydroquinoxalines have been 
prepared by this method: no substituent," yield 93% in ethanol: 
2-methyl,12 yield 10% in ethanol and 93% in acetic acid: 6,7-
dimethvl, vield 73% in ethanol, mp 143-144° (Anal. Calcd 
for C 1 0 H H N » : C, 74.10; H, 8.65: N, 17.30. Found: 0 ,74 .00 ; 
11,8.65; N, 17.35.); 2,3-diinethyl,13 yield 77%, in ethanol: 5,0,7,-
8-dibenzo, vield 3% in ethanol and 60%: in acetic acid, mp 188-
191° (Anal. Calcd for Ci6H14N2: C, 82.10; H, 5.99: N, 11.05. 
Found: C,81.08: 11,5.07: N,11.68.L 

t". Cavagno l and T. Wiselogle, J. ,1m. Cl„m. S„ i l l ) 
: lM-17,). 

'12) M. J I u n k and II. P. Schul tz , ibid., 74, 3433 (1952). 
: D ) S. MafTei and S. Pietrn, Gazz, Chim. Jtnh. 88 , oflf) ( l»o8) 
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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 at 0° was added dropwise with constant stirring 
a solution of 0.11 mole of the acyl chloride in 50 ml of anhydrous 
CHCI3. When the addition was complete, the mixture was re-
fluxed until evolution of HC1 had ceased. Filtration, followed by 
concentration in vacuo, 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 II (method A). 

l-Ethyl-4-(3-chIoropropionyl)-l,2,3,4-tetrahydroquinoxaline 
(IV).—Reaction of 0.031 mole of l-ethyl-l,2,3,4-tetrahydro-
quinoxaline14 in 75 ml of chloroform with 0.031 mole of 3-ehloro-
propionyl chloride in 25 ml of CHC13 by the general procedure 
described above gave an 84% yield of a thick oil. Treatment of 
this oil in ether with HC1 gave the hydrochloride, mp 140-142° 
(from tetrahydrofuran). 

Anal. Calcd for Ci3H17ClN20-HCl: C, 54.05; H, 6.27; N, 
9.69; CI, 24.52. Found: C, 54.16; H, 6.51; N, 9.91; CI, 
24.25. 

Amides of Tetrahydroquinoline and Tetrahydroisoquinoline.— 
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 III. 

l,4-(DiacrylyI)-l,2,3,4-tetrahydroquinoxalines.—Thel,4-bis-
(3-chloropropionyl)-l,2,3,4-tetrahydroquinoxalines in benzene 
were chromatographed over Merck reagent grade aluminum 
oxide and eluted with benzene-ethanol (9:1) to give, as previously 
reported,6 the compounds listed in Table II (method B). 

(14) R. F. Smith, W. J. Rebel, and T. N. Beach, J. Org. Chem., 24, 205 
(1959). 

Our finding1 that some a-aminoethyl-1-naphthyl-
acetic acids possess hypoglycemic activity 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-naphthylacetic acid was the most promising 
for reaching the 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 papers1,2 and, in any case, 
are well illustrated in the Experimental Section. 

(1) G. Pala, T. Bruzzese, E. Marazzi-Uberti, and G. Coppi, J. Med. 
Chem., 9, 603 (1966). 

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

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 and 
100 ml of dimethylformamide was refluxed for 16 hr. The re
sulting solution was poured onto ice and the aqueous solution 
was extracted continuously with ether for 48 hr. The ethereal 
solution was dried and concentrated in vacuo to give an oil which 
crystallized on trituration with ethanol. Recrystallization 
from ethanol gave 3.0 g (44%), mp 125-126°, lit.7 mp 119-
122°. 

Anal. Calcd for CioH10N202: C, 63.14; H, 5.29; N, 14.72. 
Found: C, 63.12; H, 5.14; N, 14.69. 

l,4-Bis(chlorocarbonyl)-l,2,3,4-tetrahydroquinoxaline (V, R = 
CI).—A solution of 0.03 mole of 1,2,3,4-tetrahydroquinoxaline 
in 30 ml of benzene was added dropwise with stirring and cooling 
to a solution of 0.06 mole of phosgene in 50 ml of benzene. After 
addition the mixture was refluxed for several hours and concen
trated in vacuo to give 5.9 g (76%) of a solid, mp 92-93° (from 
isopropyl ether). 

Anal. Calcd for CioH3Cl2N202: C, 46.35; H, 3.11; N, 
10.81; CI, 27.37. Found: C, 46.50; H, 3.22; N, 10.66; CI, 
27.16. 

l,4-Bis(2-chloroethyI)-l,2,3,4-tetrahydroquinoxaline (VI).—A 
solution of 0.015 mole of l,4-bis(chloroaeetyl)-l,2,3,4-tetra-
hydroquinoxaline in 200 ml of tetrahydrofuran (THF) was added 
dropwise with stirring to 50 ml of a 1 A' solution of borane under 
nitrogen at —10°. After the resulting mixture was refluxed for 
1 hr, 8 ml of 6 N HC1 was added followed by 75 ml of water. The 
T H F was distilled and excess solid NaOH was added. The 
resulting mixture was extracted with ether, and the dried ether 
extract was concentrated to give 3.55 g (80%) of a yellow oil. 
The hydrochloride was prepared and recrvstallized from THF, 
mp 149-152°. 

Anal. Calcd for Ci2H16Cl2XYHCl: C, 48.76: H, 5.SO; 
N, 9.48; CI, 35.98. Found: C, 49.00; 11,5.71; N, 9.47; CI, 
35.92. 

R' 

RCCH2CH2CH2r<A~) 

R = H, alkyl, or aminopropyl 
R ' = CN, CONH2) C02H, C0 2 R" , CONHR", CONPr2, 

CONHCONHPr, C N H R " , or COEt ( R " = alkyl, cyelohexyl, 
allyl, or phenyl) 

NAA = tertiary amino group 

The title compounds were submitted to a pharmaco
logical investigation which included not only examina
tion of the hypoglycemic action, but also studies of 
acute toxicity, behavioral effects, and antiinflamma
tory, analgesic, local anesthetic, antitussive, diuretic, 
antispasmodic, antipyretic, choleretic, and hypoten-
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Forty-nine 4-(l-naphthyl)butylamine derivatives were prepared for hypoglycemic tests. They were also 
submitted to comprehensive screening, in order to obtain as complete as possible a pharmacological picture. 
The majority of the compounds examined revealed marked hypoglycemic activity, and of these the a-isopropjd-
<*-(3-dimethylaminopropyl)- (XXIII ) and <x,a-di(3-dimethylaminopropyl)-l-naphthylacetic acids (XXIV) were 
found to be the most active and comparable with chlorpropamide. None of the other actions investigated re
vealed anything of particular interest. 


