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A no v e l c la s s o f c y c lo a d d itio n re a c tio n s is d e sc r ib e d ln v o lv in g

th e n itrc g e n a tom o f a 3 -(s - tr ia z o l-3 -y l) su b s ti tu e n t a n d th e 2 -

a r 4 - p a s i t ia n o f a p y r id in ium rin g . S tru c tu re s a re c o n f irm ed b y

sp e c tra l d a ta .

E x te n s iv e e a r lie r w o rk b y o u r g ro u p h a s e x p lo re d th e c y c lo a d d itio n

re a c tio n s o f 3 -o x id o p y r id in ium b e ta in e s . T h u s re a c tio n s w e re u n c o v e re d in

w h ic h 2n, 4n, a n d 6n e le c tro n sy s tem s u n d e rw en t a d d it io n a c ro s s ( i) th e 2 ,

6 - a n d ( i i) th e 2 ,4 - r in g p o s it io n s , ( i i i) th e 2 -r in g p o s it io n a n d th e 3 -o x y g e n

a tom an d ( iv ) th e 4 -r in g p o s it io n w ith th e 3 -o x y g e n . 4 T h e p re se n t w o rk w a s

d e s ig n e d to e x p lo re th e p o s s ib il i ty o f o th e r su b s ti tu e n ts b e a r in g a n e g a tiv e

c h a rg e in th e 3 -p o s it io n o f a p y r id in ium rin g e n te r in g in to su c h c y c lo a d d itio n

re a c tio n s .

3 -C y an o p y r id in e re a c te d re a d ily w ith b e n z o ic h y d ra z id e to y ie ld 3 -p h e n y l-

-5 - (3 -p y r id y l) -1 ,2 ,4 - tr ia z o le I . T h is o n re a c tio n w ith m e th y l io d id e g a v e th e

p y r id in ium sa lt I I w h ic h e x is ts in e q u il ib r ium w ith th e b e ta in e I I I . W e te s te d

th e re a c tio n s o f b e ta in e I I I w ith a n um b e r o f d ip o la ro p h ile s . F rom th e

re a c tio n w ith a c ry lo n itr i le tw o p ro d u c ts w e re iso la te d u s in g P L C , w h ic h w e re

a s s ig n e d b y sp e c tra l m e th o d s (s e e la te r ) a s IV (3 0% ) a n d V (4 4 0 /0 ) . T h e c o r-

re sp o n d in g re a c tio n w ith m e th y l a c ry la te y ie ld e d o n ly a s in g le c y c lo a d d u c t V I

(5 5 ~ /0 ) . T h e s to ic h iom e try o f th e se re a c tio n s in d ic a te s th a t in e a c h c a se a n

o x id a tio n h a d ta k e n p la c e ; w e th e re fo re c a r r ie d o u t th e re a c tio n w ith e th y l

p h e n y lp ro p io la te a n d a s e x p e c te d o b ta in e d V II (1 8% ).

T h e p r im a ry e v id e n c e fo r th e s tru c tu re s o f th e se p ro d u c ts re s ts o n th e ir

p ro to n re so n a n c e sp e c tra a s sum m a riz e d in T ab le 1 . In p a r tic u la r th e c om -

p o u n d s in w h ic h th e 4 -p o s it io n o f th e p y r id in e r in g h a s b e e n su b s ti tu te d

sh ow ed th e rem a in in g 5 a n d 6 r in g p ro to n s a s a n A B p a tte rn a n d w h ic h

a re n o t s ig n if ic a n tly c o u p le d to th e rem a in in g r in g p ro to n in th e 2 -p o s it io n ;

w h ic h sh ow s a s a s in g le t . B y c o n tra s t , in c om p o u n d IV in w h ic h th e 2 -p o s it io n

h a s u n d e rg o n e re a c tio n , th e 4 ,5 ,6 -p ro to n s sh ow a s a n A B C p a tte rn in w h ic h

th e 4 - a n d 6 -p ro to n s a re d o u b le ts w ith a c o u p lin g c o n s ta n t o f 7 H z an d th e

5 p ro to n is s e e n a s a tr ip le t . T h e N -m e th y l g ro u p a p p e a rs a s a c h a ra c te r is t ic

s in g le t n e a r d e lta 3 .6 a n d th e m e th y le n e g ro u p o f th e n ew rin g in c om -

p o u n d s IV , V a n d V I is s e e n a s a 2 p ro to n s in g le t a t 5 .2 .



:28cbaZYXWVUTSRQPONMLKJIHGFEDCBAA . R . K A T R IT Z K Y E T A L .

V IV V I V II

T h e s tru c tu re s o f th e a b o v e tr ia z o lo n a p h th y r id in e d e riv a tiv e s w e re fu rth e r

c o n f irm e d b y th e ir 1 3 C N M R s p e c tra (T a b le II) , w h ic h d is p la ye d a p p ro p ria te

p e a k s c o rre s p o n d in g to th e e x p e c te d n u m b e rs o f c a rb o n a to m sfo r th e s e

c o rn p o u n d s . T h e m e th y le n e c a rb o n o f th e n e w rin g in c o m p o u n ds IV, V a n d

VI is s e e n n e a r 6 7 .2 , w h ile th e R -C = c a rb o n (R = C N , C O O C H3 o r C O O C2H 5)

a p p e a re d n e a r 1 6 1 .1 T h e C N c a rb o n in c o m p o u n d sIV a n d V is s e e n n e a r

1 2 1 .0 w h ile th e C O c a rb o n o f c o m p o u n d sVI a n d VII o c c u rs a t 1 6 4 .9 . T h e

N -C H 3 c a rb o n o f a ll th e a b o v e c o m p o u n d s is s e e n n e a r 4 8 .0 p p m .

T h e u ltra v io le t s p e c tra (T a b le II) o f th e e s te rsVI a n d VII s h o w e d tw o

m a x im a in th e re g io n s 2 4 8 -2 5 3 a n d 3 6 5 -3 7 2 n m . T h e n itr i le sIV a n d V
e x h ib ite d th re e m a x im a in th e re g io n s 2 4 3 -2 5 0 , 3 3 5 -3 5 2 a n d 34 8 -3 6 8 n m .

In a d d itio n to th e s e th re e m a x im a , c o m p o u n d IV s h o w e d a n o th er m a x im u m

a t 4 5 0 n m .

E X P E R IM E N T A L

IH N M R s p e c tra w e re re c o rd e d o n a V a ria n E l\'[ 3 6 0 L s p e c tro m ete r o r a
N ic o le t N T -3 0 0 s p e c tro m e te r, o p e ra tin g a t a f ie ld o f 7 te s law ith te tra m e th y ls ila n e
a s in te rn a l s ta n d a rd . 1 3 C N M R s p e c tra w e re re c o rd e d o n J e o l JN M -F X 1 0 0 N M R
s p e c tro m e te r. IR s p e c tra w e re o b ta in e d u s in g s o d iu m -c h lo rid e p la te s o n a P e rk in -
-E lm e r 2 9 7 s p e c tro m e te r a s s o lu tio n s in b ro m o fo rm . U V s p e c tra w e re m e a s u re d
fo r e th a n o lic s o lu tio n s w ith a P e rk in -E lm e r 3 3 0 s p e c tro m e te r. M a s s s p e c tra w e re
re c o rd e d o n a K ra to s M S 3 0 . M e ltin g p o in ts w e re m e a s u re d o n a Ko fle r h o t s ta g e
a p p a ra tu s a n d a re u n c o rre c te d .

3 -Pheny 1-5-( pyrid-3 -y I)-1 ,2 ,4-triazole

B e n z o y lh y d ra z in e (2 .7 2s . 0 .0 2 m o le ) a n d 3 -c y a n o p y rid in e (6 .2 g , 0 .0 6 m o le )
w e re s h a k e n a t 2 0 00C in a n a u to c la v e fo r 2 h . T h e re s u ltin g y e llo w o il w a s d is s o lve d
in h o t b e n z e n e . O n c o o lin g , th e p ro d u c t (2 .8 g , 5 6 0 1 0y ie ld ) se p a ra te d o u t in p ris m s ,
w h ic h a fte r re c ry s ta ll iz a tio n fro m b e n z e n e h a d m . p . 2 1 1 -2 14 -c. ( l i t. 5 , m . p . 2 1 1C C ).

AnaI. C 1 3 H l0 N 4(2 2 2 .3 ) c a lc 'd .: C 7 0 .3 ; H 4 .5 ; N25.2010,

fo u n d : C 7 0 .2 ; H 4 .4 ; N 25.4010.
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TABLE III IHGFEDCBA
P re p a ra tio n D e ta ils fo r T r ia z o lo n a p h th y r id in e D e r iv a t iv e s

'o
c
;c l

Y ield M .p . Solvent/ Found O/o Elem . Analysis Calc'd O/oo
o-

O/o Ca crystal form C H N (Formula) C H NEJ •
00

oZ

V 30 210 benzene/orange C17H13N5 71.0 4.5 24.3
needles 70.7 4.4 24.2 (287.3)

IV 44 230 methanol-ben-
zene/yellow C17H13N5 71.0 4.6 24.4
needles 70.7 4.5 24.3 (287.3)

V I 55 250 benzene/yellow C1SH16N402 67.5 5.0 17.5
prisms 67.3 5.1 17.0 (320.4)

V II 18 212 methanol/yellow C25H22N402 73.2 5.4 13.7
prisms 73.3 5.8 13.2 (410.5)

lH NMR (DMSO-d6): (5 7.35-8.65 (9H , m , A romatic protons): 9.20 (IH , s, NH );
MS: mle (relative abundance) ; M + 222(100), 208(1), 194(3.3), 193(2), 167(2), 120(8),
119(64), 118(31), 111(5), 106(6), 105(6), 104(11), 103(5), 92(17), 91(31), 90(13), 89(15),
79(3), 78(17), 77(20), 76(5), 66(4), 63(22), 51(18). UV (EtOH ): M axima (extinction coet-
fic ient) 210 (14080), 232 (15930) 255 (16670).

l-Methyl-3-(3-phenyl-l,2,4-triazol-5-yljpy'ridinium iodide

3-phenyl-5-(pyrid-3-y l)-1,2,4-triazole (2.22 g, 0.01 mole) and methyl iodide (1.42
g, 0.01 mole) in n-propanol (100 m l) were stirred for 24 h at 50aC . On cooling
the yellow ish iodide (2.7 g,75010 yield) separated, it crystallized from n-propanol
in fine needles, m . p. 236 aC .

A n a l. C14H13IN4 (364.2) calc'd.: C 46.1; H 3.6; N 15.4~/0,
found: C 45.8; H 3.8;N 15.2010.

iH NMR (DMSO-d6): (5 4.39 (3H , S, CHs, s, CH3); 7.50-9.18 (9H ,m , aromatic
protons) ; 9.60 (IH , s, NH ).

UV (EtOH ) : M axima (extenction coefficient) 212 (26870), 222 (24480), 254 (20300).

Cycloaddition products

A suspension of the methiodide (2.5 g, 0.007 mole) in acetonitrile (50 m l) and
the appropriate acry lic or acety lenic compound was refluxed for 30 m in. 'I'riethyla-
m ine (3 m l) was then added and the whole heated for another 12 hr. The solvent
was then evaporated at 20 mm /50 aC and the residue subjected to column chro-
matography on silica gel (benzene/ethyl acetate 9: 1): for details see Table III.
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POVZETEK

CikIoadicije, ki potekajo na dveh heterocikličnih obročih

ALanCBAR . Katritzky, Hassan Faid-AHah, H o r s t WiLde in Gabran J. Sabongi

O p i s a n a j e n o v a v r s t a c i k l o a d i c i j , k i o b s e g a d v a o b r o č a i n s i c e r d u š ik o v a t o m

v 3 - ( s t r i a z o l - 3 - i l ) n e m s u b s t i t u e n t u i n p o l o ž a j 2 a l i 4 v p i ri d i n i j e v e m o b r o č u . S t r u k -

t u r e p r o d u k t o v p o t r j u j e j o s p e k t r o s k o p s k i p o d a t k i .


