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SCHEME I 

RNHz + R'CHO + (HCN) -c RNHCH(R')CN 
A 

3 
RNCH( R' )CN 

R\ /R' 
NTC\ + I 

'0' B 
NO N' - CNH2.Cl- - 

I-XVIII 

(3 x 30 ml). The dried ext was treated with stirring with 14 
ml of 4 N dry HCI sdii  in Et20 at  -5". The mixt was kept for 
10 hr;  the sydnonimine hydrochlorides were then sepd by fi1t)ra- 
tion and crystd from a suitable solvent (Table 11). 
h'-Methyl-~-aminoundecanonitrile~HCI (A ; R = Me ; R' = 

n-CgHlo).-To a s o h  of 0.05 mole of hleXH2.HC1 in 10 ml of 1120 
8 ml of decyclic aldehyde and (dropwise, at 10-15") a s o h  of 
0.055 mole of KCN i n  5 ml of H20 were added; the mixt was 
kept for 20 hr and acidified by concd HC1 (to pH 2), and the 
ppt formed was sepd by filtration: yield, 2.7 g;  mp 121-122" 
(hlenC0). 
3-Methyl-4-n-nonylsydnonimine HCI (II).-To a cooled (3-4") 

s o h  of 0:Ol mole of riitrile.HCI (A; 13 = Ale ;  13' = n-CgH,g)in 10 
ml of H20 a s o h  of 0.7 g of NaXO? in 3 nil of H 2 0  vias added. 
The mixt, wab kept for 2 hr and then extd Kith Ei?O. To the 
dried ext was slowly added a cooled satd S O h l  of dry HC1 in abs 
Et20 .  

K-(p-Phenylisopropyl)-a-aminophenylacetonitrile (A : R = 
PhCH2MeCH; R' = Ph).-To a soli1 of 34.3 g of p-pheiiyl- 
isopropylamiiie.HC1 i n  100 ml of H 2 0  were added a soli1 of 13.5 g 
of K C S  in 50 ml of H 2 0  and (at 10-15') 22 g of PhCHO. The 
mix1 \vas kept for 2 hr. A ppt of nitrile (45.3 g, 915;) \vas sepd by 
filiration, mp 73-73' (hleOH-H20, 4 :  1). Anal.  (C17HI~N2) C, 
H, x.  
3-(~-Phenylisopropyl)-4-phenylsydnonimine~HCI (XV).-The 

nitrile (43 g)  described above \vas dissolved in  220 nil of HC1 
(1: 10) and added (at 4-6", dropwise) to 13 g of NaW02 dissolved 
in 20 ml of H20. After 2 hr the mixt was extd with Etd) ( 3  X 
50 ml), and after drying (l lgSOa) was cooled carefully and treated 
with 30 ml of a 6 1%' soln of dry HC1 in Et20 .  The oil formed was 
dissolved in ab6 EtOIJ and pptd by addn of abs E t 2 0  (Table 11). 
N-(P,P-DiphenyIethy1)-a-aminoacetonitrile (A ; R = Phi- 

CHCH2; R' = H).-To a soln of 23.3 g of p,P-dipheiiylethyl- 
amine.HC1 in 100 ml of EtOH (1:l)  were added (at 10-15') 9 g 
of 327, HCHO soh and then (dropwise) a solIi of 7 .8  g of KCN 
in 40 ml of EtOH ( 1 : l ) .  To the mixt was added 100 ml of di- 
chloroethnne; it was stirled during 2.3 hr, the layer of org sol- 
vent wits removed and evapd in vacuo to dryness giving 9.0 g of 
nitrile, mu 171-172" (dichloroethane-hleOH. 1 : 1). Anal .  

Anpl.  (C1ZHPISt.HCl) C, H,  C1. 

A ppt of I1 was sepd by filtration (Table 11). 

( C M N ~ ~ N S )  k ,  H, N. 
X-Nitroso-N- (8.8-diohenvlethvlh-aminoacetonitrile (B : - - - I  j .  

R = Ph2CHCH2; R; ' = H).-Cyanomethylation was cari,ied 
orit as described above. The mixt was kept for 2.5 hr and aridi- 
fied by concd HCl (iising Coiigo red indicator). Theii we added, 
at 4-6", a solit of 6.9 g (0.1 mole) of ?;aS02 in 35 ml of EtOH ( I  : I )  
kept. the mixt for 14 hr, removed the dichloroethane layer, dried 
i t ,  concd it in z~acuo, and removed the pptg nitroso derivative (14 
g, 537i), mp 90-91" (abs Et2OH). 
3-((3,P-DiphenyIethyl)sydnonimine .HCI (XVI).-To a soh  of 

14.2 g of nitri,so derivative, prepd as described above, in  100 ml 
of dry CH2C1, was added (at 0-2') 30 ml of satd soln of dry HCI 
i n  EtOH. 

3-(P-PhenylisopropyI)sydnonimine .HCI (XIII).-To a s o h  
contg 425 g of hIe2C(OH)CS were added (at a temp not higher 
than 18") 450 ml of 37% HCHO and a sohi of 5 g of K2C03 in  25 
ml of H20.  Then 
675 g of p-phenylisopropylamine was added (at 0-5"), stirring 
was coi~tiniied for anot8her 2 hr, the mixt was kept overiiiglit a t  
20" and cooled, aiid 465 nil of concd HCI, dild with H2O lip to 2 l., 
was added. Then (at 0", dropwise) a s o h  of 350 g of XaiXOa in  1 
1. of H20 was added. Then 800 ml 
of EtOAc x a b  added to it, the org layer was sepd, and the aq 
layer was reextd with EtOAc twice. The extracts were combiiied, 
dried, and cooled, after which with constant stirring 2.5 1. of 3 N 
soln of HCI (9) in  dry i-PrOH was added. The product formed 
was sepd by filtration (Table 11). 

A n a l .  (CleH1fiN30) C ,  H, N .  

The pplg XVI was sepd by filtration (Table 11). 

The mixt was stirred at  10-15' during 4 hr. 

The mixt, was kept for 3 hr. 

Inhibition of MA0.-Lyophilized liverag and brain23 mito- 
chondria from 150- to 200-g white male rats were used for in 
vitro expt,s. Inhibition of MA0 in vivo was studied in 50y0 liver 
or brain homogenates in 0.1 M potassium phosphate buffer (pH 
7.4) contg 1.25y0 of a nonionic detergent (Soviet OP-10 or "Cuts- 
cum," Fischer Scientific Co. ). Hydrochlorides of tyramine or 
dopamine and 5-HT creatinine sulfate were used as substrates. 
Activity of MA0 was estimated from the rates of YHB liberation 
at 37" for 50 min in 0 2 . 2 4  Content of prokin (standard cryst 
beef serum albumin) was measured as described by Lowry, et aLZ5 

Polarographic Analysis.-The content in 507, rat liver homog- 
enates of XI11 after its iv administration was measured polar- 
ographically. I11 the homogenates pH value was adjusted to 3 
by addn of 0.1 N HCI. After incubation for 5 min at  100" the 
ppt, was removed by centrifugation (SOOOg, 10 min). To 2.5 ml 
of the siipernatant 2.5 ml.of potassium borat,e-phosphate-acetate 
buffer (pH 8.75) was added before polarographic measurements 
(differential polarograms). 

Pharmacology.-Central effects of sydnonimines (behavior, 
potentiation of the action of 5-HTI',9 tryptamine,l0 and PEA") 
were stitdied in  white male rats (140-160 g) and mice (18-20 9). 
The compds (0.33-03 of the L1)fio but, not higher than 50 rnglkg) 
were injected into rats (sc) or mice (ip). Peripheral sympatho- 
mimetic effects were evaluated by piloerection and exophthalmia 
in ratr or an increase in blood pressure and potentiation of the 
pressor action of norepinephrine (10 pgikg) in narcotized cats 
( 3 4  nig of sydnonimines/kg). 

Acute toxicity of sydnonimines (iv) was studied in white mice 
(16-18 g) of both sexes. For compds which caused death in 
doses less than 100 mg/kg the L I h  values were caIculated.*6 
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A number of quaternary azolylpyridinium salts, in- 
cluding members of the pyrazolyl-,la isoxazolyl-,lb 
1,2,4-0xadiazolyl-,~c thiazolyl-,ld oxazolyl-,:e and in- 
dolylpyridiniumlf salt families, have been found to dis- 
play hypoglycemic activity when administered orally 
to laboratory animals. Pyridinium salts substituted 
with 1 ,2,4-triazolyl1 1 , 3 ,4-thiadiazolyl1 tetrazolyl, and 
imidazolyl groups did not induce a hypoglycemic re- 
sponse in normal mice.2 The pharmacological activity 
of one of the more interesting compds in the active 
series, 1-me thyl-4- (3-met hyl-3-isoxazolyl) pyridinium 

(1) (a) V. J. Bauer, II. P. Dalalian, IT ,  J. Fanshawe, S. R. Safir, E. c. 
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Blickens, and S. J. Riggi, i b i d . ,  12, 891 (1969); (e) G. E. Wiegand, V. J. 
Rauer, S. R .  Safir, D. A. Blickens, and S. J .  Riggi, i b i d . ,  12, 943 (1969); ( f )  
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chloride (l), has been d e s ~ r i b e d . ~ ~ - ~  As a further de- 
velopment of this lead, we have synthesized representa- 

1 

tive isothiazolylpyridinium salt analogs and have in- 
vestigated the effect of this change in structure 0x1 

hypoglycemic activity. 
The (3-methyl-5-isothiazoly1)pyridinium salt 5 was 

prepd by the general method of NcGregor, et al.4 
Hydrogenolysis of the isoxasolylpyridine 2 1 h  gave the 
eriamino ketone 3, which was then fused with P A  to 
give the isothiazolylpyridine 4. Alkylation of 4 with 

2 NHi 0 
3 

1IeI  gave the desired quaternary salt 5 .  
The isomeric (5-methyl-3-isothiazolyl)pyrid~um salt 

12 was prepd in a similar manner. The requisite 
isoxazolylpyridine 8 as synthesized by the 1,3-cyclo- 
addition6 of the nitrile oxide 7, generated in situ from 
6, to propyne. Because two directions of cycloaddition 

9 10 

11 12 

are possible, the structure of 8 was confirmed by con- 
version to the methochloride salt 9, a known'" isomer 
of 1. Hydrogenolysis of 8 gave the eriamino ketone 10, 
which was fused with P& to give the isothiazolyl- 
pyridine 11. -4lkylation of 11 with 1IeI  gave the 
desired quaternary salt 12. 

Hypoglycemic Activity.6-Saline soliis (0.1 ml/ 10 g) 
of compds were administered by gavage to male CF-1-S 
mice (Carnorth Farms, 23-30 g) which lvere fasted 
after dosing. Control animals received an equal vol 
of vehicle. Blood samples (0.05 ml) of 3-6 surviving 
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(6) Technical assistance of hlr .  E. Locke, Mr. H. Siegriest. and Miss L. 

\Vi11 is greatly appreciated. 

mice obtained from retrobulbar plexuses were assayed3" 
for glucose using the method of Hoffman' as adapted for 
the Technicon Autr,hnalyzer. Both 5 and 12 ivere 
active hypoglycemic agcnts. Blood glucose as rc- 
duced 33fS% 5 hr after dosing v i th  0.3 mmole/l;g 
and 72f1070 after 1.3  mnioles/l;g of 5. Compd 12 
induced blood glucose decreases of 63 f 8% and 90 f 1% 
,? hr after dosing with 0.3 or O..? mmole/lig, resp Blood 
glucose in controls I\ tis iiicieavd 4 =t :3Yc in  the experi- 
ment with 5 arid decreased 21+4% in thc 12 study. 
Predose blood glucosc concris of 36 animals I\ ere 
137 f 6 mg/ 100 ml. 

S Y calcd, I \  2 foiiiid> 17 6. 
l-Methvl-4-( 5-methvl-3-isothiazolyl jpyridinium Iodide (1 2)  . .. ~, 

A solti of 0.25 g (1.5 mnioled of 11 aiid 2 nil of JIeI i i i  10 ml of 
lCt.tOII \\-as lieated iiiidei i,efIirx f i l l ,  1.5 hr, rooled. :itid tiilti \vi111 
EtyO. The bolid \\-:is cwllwted aiid ~ ~ ~ r g s t d  (khOII - -F~t20)  11) 
give 0.38 g ( T C ;  of yello\v , Inp 110-1 12' de(.. . Inol .  

~~~~ ~~ 
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Where analyses are indicated only by symbols of the elements, anal. results 
ohtained for those elements \\ere ivitliin *0.4!t of the tlieor values. 


