
niethaiiol was stirred arid refluxed for 3 hr, theii worked up :th i l l  

the previous example. The ether solution was evaporat ed and 
the residue, 8.1 g of oily crystals, was dissolved in tieiizeiie nnd 
chromatographed on alumina. Elution with benzene furriihhed 
4.9 g of white needles in  the first peak, which were conlbined airti 
recrystallized from ether and then as shonn for 10 ii i  Table I .  
Elution with 10C;C ethyl acetate-benzene gave :i Fec.viit1 peak u i i i -  

laiiiirig 3.0 g of yellow prisms which were rerry<tallizcd : I >  hhowi 
for 11, Table I. 

Using Diazomethane.---A large exi.ec,s i ~ i  diazuniethaiie i i i  

1% ml of ether was added to 4.0 g of 3-pheii!.1-4-i.iiiiiolinu11h 
dissolved in  70 ml of dimethyl sulfoxide. The wlut ion s t o o d  
for 2 hr aiid then was cwiicentrated by huiliiip to 100 nil. It wi. 
cwoled, decomposed with a small a1nouitt i j f  dilute HCI, theii 
made alkaline and extriicted Kith ether. The ether extracts 
were washed well wit 'ri nat,er, dried,S and wticwitr:il rtl to -50 
ml. On coc,ling 2.2 g of light yellon- flakes, nip 1 0 c ~ - ~ O ~ ' .  
separated, which when recryst,allized from SkellywJlvr H fitrnislied 
white needle-, nip 107-10Xa, ideritical'0with 10. 

(1. By Rearrangement of 4-Methoxy-3-phenylcinnoline. - 
A 1.3-g. portio11 of 12 was melted arid heated slowly to 160" for 
0 . 5  hr under nitrogen, t,hen sublimed at 200" 10.1 nim). Thtx 
oily solid was taken up i t1  ether i a  fair arnouiit ( i f  t w  reniaiiietl 1 
anti extracted with dilute SaOH, theii the ether was dried,* 
cwncwtrated, arid diluted with Skel1ys:olve H . I *  After the et her 
was boiled off, the mlution was stirred with avtivntetl c.harcri:il, 
filtered, :itid concentrated. On cooling, v-hit? needles sep:irntt.ti: 
0.32 g, nip 107-108", identical'" with 10. 

T h e  alkaline extrart above fiiniixhetl O I I  ticidific~a~ioti 0.12 g i i F  

:I while  powder, nip 267-269", idt~litiral'" with :~-~1111~tiyl-4- 
( * i i i i i n l i n i ) I . ' ~  

B. 

Structure-Hypoglycemic Activity Relationships 

in 1-Naphthylalkylamines 

In previous papers we reported hypoglycwiiic. sc+reclii- 
ing results of many 1-naphthylalliylamiiie~. The 
cornpouilds possessed the general st rucxture 1,  111 which 
R was a hydrogen atom, or an  alkyl or arninoall\-yI 
group; R' was a cyano. substituted or nnwbstitutecl 
carbamyl, free or esterified carboxy, carbureido, keti- 
iiiido, or keto group; SAd was a tertiary amino group; n 
= 2 or 3 .  During this investigation the most potent 
cwnpounda were found to he a-isopropyl-a-(3-dirnethyl- 
uniinopropyl) - arid a ,  a-di(3-diniet hylaminopropyl) -1 - 
tiaphthylareticd ac+ids,l" whic7h are now undergoing B 

iiiore detailed pliarniac-ologicxl and toxicological irivest i- 
gat ion. 

Li posltloll 

1 

Some uoiiclusioris may be drawn about relationships 
between hypoglycemic action and the structure of t8he 
above cornpourids and of t'he substances prepared i i i  

I t i c ,  p r twt i t~  ~ v o t k .  l? i i ,h t ,  t l i t %  :ic.tivity is Iiiitirily i i i i -  

( 1 1  (a) 0.  I'ala. T. I:riizzesr. l,:, I l a r aaz i -Yber t i ,  a n d  G .  Ciippi, .J. .lid. 
C'hevi,, 9, 603 (186fj):  (bi S.  Casnil io, T. I l r u z z e w ,  G. Pala. G .  C'UJI]II. ; imI 
('. Turba, i h d . ,  9, 707 (19tili). 

I )isopropyl 
>N c c c'c - 1 amjnopropyl 

I 

2 

Experimental Section2 

Chemistry. --'I'he corripouiids are listed iii Table I ,  alr.,ng with 
yields, phy\icd coii,-tants, itnd malytical data. In t.he majorit>- 
of cases the cynthesis pro(-edures folloivetl the general method* 
we previously deucribed.133 

~,~-Diisopropyl-~-(3-dimethylaminopropyl)acetonitrile (Ij. 
Sodamide was prepared by adding sodium (18.4 g, 0.8 g-ittom) 
i o  anhydrous liquid :irnmonia (360 nil), in  small portions ant1 
\Titti stirriiig, in  the prezerrre of Fe(N03)a.9H& (0 .52  g). a , ~ -  
I)iisupropylacetoriitrile4 (50.1 g, 0.4 mole) was then cautiously 
added, followed by 3-(r",S-dimeth~lamino)-l-chloropropa~~c 
(97.3 g, 0.8 mole) iii ethereal solution (400 ml). The mixturo 
was stirred for 30 hr using a reflux condenser cooled with I)ry 
Ice-acetone. The amnionitt was allovied to evaporate and tlic 
residne n-as caiitiously decomposed with water. The ethereal 
layer ITas extritct,ed JT-ith IO?;, HC1, the acid soliitioii was rriatic~ 

aOH, and the oil was separated arid extract et1 
d (NalH04).  After removal of tshe solverit. 

the reaidlie wis distilled at 1 4 ' 2 - 1 4 : 3 O  i 15 mm), giving a colorlwh 
i i i l .  

N, a-Diisopropyl-a-( 3-dimethylaminopropy1)acetamide ( 11). 
1 (42 g, 0 .2  mole) was hydrolyzed by heating with 85C{ 
(126 ml) for 36 hr a t  90-06". 
lized from petroleum ether ibp 40-70") giving colorless 12 

The crude product was 

rilp XS-86". 
~,a-Diisopropyl-a-(3-dimethylaminopropyl)acetic Acid Hydro- 

chloride (III).-A4nhydrous HC1 %-:is bubbled for 1.5 hr through :.( 
cooled du t io i i  of I1 (22.8 g, 0.1 mole) in glacial acetic acid ( 1 11 
nil). Freshly dist,illed isuamyl liit,rite (28.5 ml) was then nddetl 
over 2 hr, wit,h atirriiig, aiid the mixture was maiiitaiiied for i t t i  

atftlitiorial '2 hI itt room temperature mid then at 100" for 1.5 hi.. 
'I'he resulting solution was treated twice more i i i  the s m n c  
iiiauiier, anti then the solvent was removed a t  50" utid 
pre,ssure. The  residue was triturated with ether and c 
from acetone-ethanol to give colorless cryst,als, mp 212-213". 

a-Isopropyl-O-( 3-dimethylaminopropyI)phenylacetonitrile ( V  ). 
- -Alkylation of IV (60.7 g, 0 . 3  mole) with 2-brornopropane 
(73.8 g, 0.ti inole), carried out by refluxing for 18 hr in beiizeiie 
(600 ml) and iii tlie presence of sodamide (23.4 g, 0.6 mole), 
gave a colorless oil, bp 11.5-117' (0 .5 mm). 

a-Isopropyl-a-( 3-dimethylaminopropy1)phenylacetamide 
(VI).-Hydrolysis of V (48.9 g, 0.2 mole) by heating with YOr; 

~~ . 

12) Hoilin& Imi i i t b  ;ire t,ucurrec,ted. hIelt,ing I N I I ~ I S  are uuirei,triI i l l i i l  
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Compd 

a,a-Diisopropyl-~~-(3-dimethyl- 
aminopropy1)acetonitrile (I) 

CY, ~~-Dii~opropyl-a-(3-dirnethyl- 
aminopropy1)acetamide (11) 

a,a-Diisopropyl-a-(3-dirnethyl- 
aminopropy1)acetic acid (111) 

a-(3-Dimethylaminopropyl)phenyl- 
acetonitriled (IV) 

~-Isopropyl-a-(3-dimethylamino- 
propy1)phenylacetonitrile (V) 

~-Isopropyl-~~-(3-dirnethylamino- 
propy1)phenylacetamide (VI) 

~~-Isopropyl-~-(3-dirnethylamino- 
propy1)phenylacetic acid (VII) 

a-(3-Dimethylaminopropyl)di- 
phenylacetonitrilee (VIII) 

a-(3-Dimethylaminopropyl)di- 
phenylacetic acid' ( IX)  

a-(4-Dimethylaminobutyl)-l- 
naphthylacetonitrile (X)  

a-Isopropyl-a-(4-dimethylamino- 
butyl)-1-naphthylacetonitrile (XI)  

a-Isopropyl-a-(4dimethylarnino- 
butyl)-1-naphthylacetamide (XII) 

a-Isopropyl-a-(4-dimethylamino- 
butyl)-1-naphthylacetic acid 
(XIII)  

Yield, 
% 

87" 

68 

9 O b  

7 8 a  

8la 

83 

94h 

85. 

56 

62a 

79" 

7@ 

86 

TABLE I 
BP (mm) 
or mp, OC Formula 

142-143 (15) Ci~Hz6N2 

85-86 CnH28N20 

2 12-213' CiaH2iK-U: .HC1 

128-130 (0.6)  Ct3H18N2 

115-117 (0.5)  Ci6H24N2 

81-82 Ci6H28N20 

221-2226 CisH25KO2 .HC1 

153-155 (0.5)  CigHz2N2 
71-72 

176-1 778 Ci gHrdN02. HzS04 

170-172 (0.5) Ci8HnN2 

161-163 (0.2)  C2iH28N? 

197-200 (0.3) C21H30N20 
97-98 

239-240' C2iH2gN02 .HC1 

____ Calcd, ')"--- ---Found, LZ---- 
C H N C H N 

74.22 12.46 13.32 73.75 12.42 13.51 

68.37 12.36 12.27 67.91 12.24 12.28 

58.73 10.62 5.27 58.82 10.58 5.29 

77.18 8.97 13.85 76.68 9.15 13.82 

78.63 9 .90  11.46 79.30 10.04 11.36 

73.24 9.99 10.68 72.67 9.98 10.72 

64.09 8.74 4.67 63.79 8.75 4.74 

81.97 7.97 10.06 81.77 9.01 10.05 

57.71 6.37 3.54 57.88 6.23 3.53 

81.16 8.33 10.52 81.67 8.49 10.69 

81.77 9.15 9.08 82.16 9.16 9.03 

77.25 9.26 8.58 76.67 9.21 8.59 

69.31 8.31 3.85 68.59 8.16 3.80 

0 Once distilled. b Crude product. c Hydrochloride. F. F. Blicke, A. J. Zambito, and R. E. Stenseth [J .  Org. Chem., 26, 1826 ' Reported as the free base, mp 211-215' 
Hy- 

(1961)l reported bp 108-109' (0.5 mm), yield 82%. 
dec, yield 54%, by C. D. Lunsford, A. D. Cale, Jr., J. W. Ward, B. V. Franko, and H. Jenkins [J .  Med. Chem., 7, 302 (1964)l. 
drogen sulfate. Anal. Calcd: S, 8.09. Found: 8, 8.07. 

e Lit.d mp 66-68', yield 877,. 

HzS04 (98 ml) a t  90-95' for 6 hr, yielded a solid which on crystal- 
lization from petroleum ether (bp 40-70") gave colorless crystals, 
mp 81-82'. 

a-Isopropyl-a-( 3-dimethylaminopropyI)phenylacetic Acid Hy- 
drochloride (V11).--4 solution of VI (26.2 g, 0.1 mole) in 
glacial acetic acid (131 ml) was treated with anhydrous HC1 
bubbled through for 1.5 hr. Isoamyl nitrite (32.7 ml) was then 
added over 2 hr and the mixture was maintained a t  room tem- 
perature for additional 2 hr and then at  100" for 15 hr. The 
above procedure was repeated once again to give a colorless 
product, melting a t  221-222" after crystallization from 2- 
propanol. 

Di-5-cyano-5-( 1-naphthyl)amylformal.-Alkylation of 1- 
naphthylacetonitrile (167.2 g, 1 mole) with di-4-chlorobutyl- 
formals (75.5 g, 0.33 mole), carried out by refluxing for 2 hr 
in toluene (1 1.) and in the presence of sodamide (39 g, 1 mole), 
gave a viscous brown oil which showed some degree of decom- 
position on distillind. This product was then heated to  180' 
(0.4 mm) to remove a certain amount of unreacted material 
and utilized as such, without further purification (151 g, 93% 
yield). 

a-(4-Hydroxybutyl)-l-naphthylacetonitrile.-The above 
formal (98 g, 0.2 mole) was hydrolyzed with ethanol (115 ml), 
water (345 ml), and concentrated HCl (350 ml), heating a t  85" 
for 20 hr with stirring. After cooling and diluting with water, 
the oil was extracted with ether and submitted t o  fractional 
distillation, giving an oily product (61.2 g, 64% yield), bp 
203-207" (0.35 mm). 

Anal. Calcd for C I ~ H I ~ N O :  C, 80.30; H, 7.16; N, 5.85. 
Found: C,80.63; H,7.18; K, 5.82. 

~-(4-Chlor0b~tyl)-l-naphthylacetonitrile.-Thionyl chloride 
(35.7 g, 0.3 mole) was added dropwise to a mixture of the above 
carbinol (47.8 g, 0.2 mole) and N,N-dimethylaniline (60.6 g, 
0.5 mole), under stirring and cooling to 15'. The mixture was 
heated at  80' for 4 hr and afterwards poured into ice-water, 
acidified, and extracted with ether. Distillation at  180-183" 
(0.2 mm) gave a colorless oil (41.2 g, SOTG yield). 

; Inal .  Calcd for C&I&~?;: C, 74.55; H, ti.'&; C1, 13.76: 
K, 5.43. Found: C, 75.01; H, 6.30; Cl, 13.46; S, 5.48. 

( 5 )  R. M. Anker and A. H. Cook, J .  C h m .  Soc. ,  806 (1948). 

(1 

TABLE I1 
PHARMACOLOGICAL DATA 

Approx 
LDso 

(mouse), 
Compd w / k g  IP 

I 140-160 
I1 290-320 
I11 580-630 
IV 140-160 
T- 285-320 
VI 280-310 
VI1 1150-1270 
VI11 145-1 60 
IX  290-315 
X 145-165 
XI  75-85 
XI1 150-170 

Chlorpropamide 
XI11 570-605 

Tested orally a t  50 nig/kg. 

Hygoglycemic 
activity (rat) 
Blood sugar 

decrease, %" 
15 

Inactive 
Inactive 

14 
25 
14 
21 
25 
27 

Inactive 
19 
14 
13 
37 

a-(4-Dimethylaminobutyl)-l-naphthylacetonitrile (X).-The 
above chlorobutyl compound (51.5 g, 0.2 mole) was heated 
with dimethylamine (27 g, 0.6 mole) in dioxane (120 ml), in a 
sealed tube at  100' for 26 hr. The mixture was diluted with 
water, acidified with loyo HC1, washed with ether, and made 
alkaline with excess KzC03. Extraction with ether followed 
by distillation gave a colorless oil, bp 170- 172" (0.5 mm). 

a-Isopropyl-a-( 4-dimethylaminobutyl)-l-naphthylacetonitrile 
(XI).-Alkylation of X (53.3 g, 0.2 mole) with 2-bromopropane 
(32 g, 0.26 mole), carried out by refluxing for 8 hr in benzene (500 
ml) and in the presence of sodamide (10.1 g, 0.26 mole), gave a 
viscous oil, bp 161-163' (0.2 mm). 

a-Isopropyl-a-( 4-dimethylaminobutyl)-l-naphthylacetamide 
(XII).-Hydrolysis of X I  (30.8 g, 0.1 mole), carried out by re- 
fluxing for 288 hr with 1 : l : l  mixture (120 ml) of conceiitrated 
H2S04-glacial acetic acid-water gave a glassy product, bp 197- 



Substitutcd ~-(~i-Nitro-2-furyl)hcnzirrliclazoles 

L l l t h U U g h  lll2Llly 1lltrUfUralls ShO\f  ill L i / /  0 :lIld 111 l'21 0 

ac4tivity against T /  ichomonas specieh. only 3 -  [(>-nitro- 
turfurylidene)aniiIio]-2-oxazolidonc (I) has undcrgoiic 
c>stensive clinical trial\.i '-(3-Sitro-2-furyl)benzirii- 
idazolc (ILL), preprrcd I I I  thew? lahoratorie5 during t lie 
(>valuation of' :i synthetic method," I\ a. %howti to hu.i ( a  

activity against 2'. joetus iii the t i ioi ihe oi n i i  order but -  

R1 

I: I1 

J c 5 ~ 6 ) - C O ~ ( ' l ~ ~  I 1  
I< ,X'E'? C1i?(~1~2X(CJ ) 2  

ficAient to \v:Lrr:mt investigatiori of related conipoui~c1~. 
The parcrit c>ompouiid IIa had n short duration of ar- 

tivity in thc niouhc, prohddy bccuu*c of rapid iiiet:h- 
olisrii. It seemed urihhely that the benziniidazole ring4 
~ v a b  involyed directly in t h c x  iictivity6 but rather that it 
served to  transport thc nitrofuryl residue. TT hich 15 ~vell 
l ~ n o w i  to exhibit a I\ idr rarige of antiiiiicrobial w- 

(1) (.. \\. Collidge, C. 3. Glibson, and  .I. .\. Smitli, ./. .IIed. .isso<.. Georgia 

(2) J. F. Kyley and G. .J. dtacey, I'oi.aai/oloyj/, 63, 303 (1983). 
( 3 )  15. F. Ridley, R.  G. \Y. Sljickett. and G. H. Timmis, J .  Hu/c,oryriic 

Cirem., 2,  453 (1965). 
(4) The author is indebtecl to  Hr .  Paul .irtur and Aliss I rene Kollman of 

Smith Kline and  French Laboratories, Pliilatlelpliia, f a . ,  for the biol<,gical 
results, obtained by the metlioda described in ref .i. 

( 3 )  G. L. Dunn, P. Ar tu r ,  ;ind V. .I. I)il'ascjuo, J .  .liid. CItem., 9, i 5 l  
[ l ! l t i I < ) .  

li) I ) .  \ \ .  \\-oolles., J .  BLd. Cliem., 162, 22.5 ( lY-LA) .  

48, 167 (195Bj. 
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