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M A S S  S P E C T R A  O F  T R I S U B S T I T U T E D  1 , 2 , 3 , 4 - T E T R A H Y D R O -  

1 , 5 -  B E N Z O D I A Z O C I N - 2 -  O N E S  

P .  A .  S h a r b a t y a n ,  P . B .  T e r e n t ' e v ,  
S. A.  A n d r o n a t i ,  A.  V.  B o g a t - s k i i ,  
O. P .  R u d e n k o  a n d  V .  V.  D a n i l i n  

UDC 543.5'422.4.6:547.895 

The m a s s  s pec t r a  of 1 ,5 -benzod iazoc in -2-ones  a re  cha rac t e r i zed  by multi l ine c h a r a c t e r  due to 
the la rge  n u m b e r  of pathways of f ragmenta t ion  of the mo lecu l a r  ions. In a number  of cases  the 
s a m e  signal in the high m / e  region co r r e sponds  to ions with different  composi t ions .  The p r in -  
c ipal  f ragmenta t ion  pathways were  de te rmined  by h igh- reso lu t ion  m a s s  s p e c t r o m e t r y .  The 
poss ib le  s t r u c t u r e s  of the f r agmen t  ions and the m e c h a n i s m s  of the i r  fo rmat ion  a re  d iscussed .  
The m a s s  s p e c t r a  of model  compounds were  a l so  invest igated for  this purpose .  

In o rde r  to compare  the m a s s  s p e c t r o m e t r i c  behav ior  of benzodiazepinones [1, 2] with the i r  eight-  
m e m b e r e d  analogs we studied the m a s s  s p e c t r a  of a s e r i e s  of t r i subs t i tu ted  1 ,2 ,3 ,4 - t e t r ahydro - l , 5 -benzod iazo -  
c in -2 -ones  (Table 1}. The compounds were  synthesized under  conditions close to those descr ibed  in [3]. The i r  
s t r u c t u r e s  were  proved  by IR and UV spec t roscopy  and po la rography .  Thus absorp t ion  bands of C = O (1670 
cm -1} and C = N (1615 cm -1) bonds a r e  obse rved  in the IR spec t rum of II (solution in CC14}. The UV spec t rum 
of this compound in ethanol is c h a r a c t e r i z e d  by absorp t ion  at 249 nm. Like the cor responding  lh -2 ,3 -d ihydro -  
1 ,4 -benzod iazep in-2-ones  [4], these  compounds a r e  reduced on a dropping m e r c u r y  e lec t rode  and give one 
po la rograph ic  wave at 950-1020 mV, which evidently co r r e sponds  to reduction of the N~ = C 6 bond. 

The m a s s  s p e c t r a  of the invest igated compounds and the calculated s tabi l i t ies  with r e spec t  to e lec t ron  
impac t  (W M} a re  given in Table  2, and the r a t ios  of the intensi t ies  of some  of the c h a r a c t e r i s t i c  ions a r e  
given in Table  3. 

The W M values demons t r a t e  that the s tabi l i t ies  of the benzodiazocine molecu les  with r e spec t  to e lec t ron  
impac t  a re  lower  by a fac tor  of 2-2.5 than the s tabi l i t ies  of benzodiazepinones  [2]; this is apparent ly  due to the 
i nc r ea se  in the number  of poss ib le  f ragmenta t ion  pathways.  It is in te res t ing  to note that the s tabi l i t ies  of N- 
a lky l - l , 5 -benzod iazoc ine  molecu les  with r e spec t  to e lec t ron  impact  approach  the s tabi l i t ies  of 3- a lkyl-  sub- 
sti tuted benzodiazepinones  [2]. 

The [M - HI + ion peaks  have h igher  in tens i t ies ,  and in all  ca ses  the i r  in tensi t ies  exceed the intensi t ies  
of the m o l e c u l a r  ion peaks  (with a co r rec t ion  for  the monoisotope effect}. The JM_i /M ra t ios  for  I -XI  range 
f rom 1.02 to 1.87, whe reas  J M _ i / J  M is 3.56 for  I (R 1 = H}. The J M _ 2 J J M  value for  this compound also d i f fers  
substant ia l ly .  Whereas  it is 0.79-1.57 for  the ent i re  s e r i e s  of compounds,  i t  is 3.05 for  I. 

The m a s s  spec t r a  of I obtained with an MKh-1303 s p e c t r o m e t e r  a re  p re sen ted  in Fig. 1, and the high- 
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T A B L E  i 

Com- 

pound R' 

I H 
II CHa 

III CH~ 
i v  v 

VI CI 
VII CI 
VIII Br  

IX Br 
X Br 

XI Br 

R~ 

CH3 
CH3 
CH~ 
C2Hs 
CHB 
C~Hz 
C~H~ 
CH~ 
C~H~ 
C~H~ 
CH~ 

R3 mp, ~  

149--150 
i l  131--132 153--154 

113--114 
H 169--170 

97--98 
HH 128--129 

153--154 
H 140--141 

1t5--1t6 
C1 181--182 

Found, % 

c H [ ~  

77,5 6,3 10,7 
77,3 6,7[ I0,I 
69,3 5,7[ 9,2 
78,2 6,9] 9,7 
68,0 5,4] 9,6 
69,7 5,9[ 8,7 
70,3 5,1 [ 8,8 
59,5 4,6] 8,4 
60,2 5,0] 8,O 
60,0 5,7[ 7,4 
54,3 3,91 7,5 

Emperical 
formula �9 

C~THI6N20 
CIsHIsN20 
CmHI~CIN20 
CmH2oN~O 
CIrH15CIN~O 
CmHmCIN20 
CmHITCIN~O 
CITHIsBrN20 
CIsHI?BrN20 
C2oH21BrN~O 
C17HI4BrC,1N20 

Calc., % 

C H 

77,3 6,1 
77,7 6,5 
69,1 5,4 
78,1 6,8 
68,3 5s 
69,8 5,8 
70,3 5,2 
59,2 4,3 
60,5 4,~ 
60,3 5,~ 
54,0 3,7 

N 

10,6 27 
10,0 32 
9,0 24 
9,6 26 
9,4 32 
8,6 21 
8,6 18 
8,2 30 
7,8 27 
7,3 23 
7,4 19 

r e s o l u t i o n  m a s s  s p e c t r a l  da t a ,  f r o m  which  i t  fo l lows  �9 tha t  the  [M - 28] + ion i s  f o r m e d  only  a s  a r e s u l t  of  a s ing le  
p r o c e s s  - e l i m i n a t i o n  of a C2H 4 m o l e c u l e  - a r e  p r e s e n t e d  in T a b l e  4. Consequen t ly ,  both  s p l i t t i n g  out of  an  H 
r a d i c a l  and s p l i t t i n g  out of  e t h y l e n e  f r o m  the  m o l e c u l a r  ion  of  the  8 - u n s u b s t i t u t e d  compound  p r o c e e d  a t  h i g h e r  
r a t e s  than  in the  c a s e  of  the  r e m a i n i n g  c o m p o u n d s ,  in  wh ich  the  8 p o s i t i o n  i s  s u b s t i t u t e d  wi th  a m e t h y l  g roup  
o r  a ha logen  a t o m .  As  p r e v i o u s l y  noted  in [2, 5], h a loge n  d i s p l a y s  an e l e c t r o n - d o n o r  e f fec t  d u r i n g  the f r a g -  
m e n t a t i o n  of the  m o l e c u l a r  i ons  of  1 ,4 -  o r  1 , 5 - b e n z o d i a z e p i n o n e s .  In  a l l  l i ke l i hood ,  t h i s  e f f ec t  i s  r e t a i n e d  in 
the  c a s e  of b e n z o d i a z o c i n e s ,  and the  o b s e r v e d  e x p e r i m e n t a l  fac t  can  then be  e x p l a i n e d  b y  the  fac t  tha t  the  
m o l e c u l a r  ions  of b e n z o d i a z o c i n e s  a r e  s t a b i l i z e d  t h rough  con juga t ion  of the  p o s i t i v e  c h a r g e  with  the  donor  
s u b s t i t u e n t  in  the  8 p o s i t i o n .  

The  m e c h a n i s m  of the  f o r m a t i o n  of  [M - HI + ions  (F l) was  not  s tud i ed  by  m e a n s  of d e u t e r i u m  l abe l i ng ,  
but  on the  b a s i s  of the  s u b s e q u e n t  f r a g m e n t a t i o n  of t h e s e  ions  i t  c an  be  conf iden t ly  a s s e r t e d  tha t  they  a r e  d i f -  
f e r e n t  s t r u c t u r e s .  In a d d i t i o n  to e l i m i n a t i o n  of a h y d r o g e n  a t o m  f r o m  the o r t h o  p o s i t i o n  of the  6 - p h e n y l  s u b -  
s t i t uen t ,  e l i m i n a t i o n  of  one of  the  m e t h y l e n e  h y d r o g e n  a t o m s  f r o m  the  3 o r  4 p o s i t i o n  e v i d e n t l y  m a k e s  a s u b -  
s t a n t i a l  c o n t r i b u t i o n  to the  f o r m a t i o n  of F 1 ions .  

The  p r o b a b l e  m e c h a n i s m  of  the  f o r m a t i o n  of  [M - C2H~] + ions  (F2) can  be  r e p r e s e n t e d  by  S c h e m e  1- 

Scheme 1 
R 2 

M+" " M§ - F2 y F2 

To v e r i f y  t h i s  s c h e m e  we m a d e  a t h o r o u g h  a n a l y s i s  of  the m a s s  s p e c t r u m  of 1 - N - m e t h y l q u i n a z o l i n o n e  
(XII). The p e a k  of the  [M - H] + ions  in  the  m a s s  s p e c t r u m  of XII has  the  m a x i m u m  i n t e n s i t y  and e x c e e d s  the  
i n t e n s i t y  of  the  m o l e c u h  r ion p e a k  by  a f a c t o r  of  1.61, w h e r e a s  the JM_29/JM_28 r a t i o  in the m a s s  s p e c t r a  of  
I - X I  r a n g e s  f r o m  0.65 tr 1.17 (Table  3). If  one a l s o  t a k e s  into accoun t  the  fac t  that  the  [ M -  29] + ions  have  
t h r e e  d i f f e r e n t  c o m p o s i t i o n s  in a r a t i o  of  1:1:1 (Table  4), the  J F  - H / J F  va lue  wi l l  be  l o w e r  by  a f a c t o r  of t h r e e  
(0 .25-0.40) ,  i . e . ,  l o w e r  b y  a f a c t o r  of a l m o s t  f ive  than  the  ana logous  va lue  f o r  XII. 
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T A B L E  2 C o n t i n u e d  

l 2 

XI 

XII 

XIII 

380 (16,2), 379 (30,7), 378 (87,9), 
351 (30,0), 350 (100), 349 (75,8), 
337 (9,8), 336 (9,7), 335 (63,8}, 
323 (60,1), 322 (72,2), 321 {60,3), 
309 (8,8), 308 (63,7), 307 (16,1), 
242 (5,0}, 241 (7,3), 240 (5,4), 
178 (12,3), 165 (15,8), 164 (10,3), 
127 (7,1), 126 (22,3), 125 (9,7), 
103 (7,8), 102 (16,7), 90 (8,2), 
77 (ll,9), 63 (12,3), 57 (11,8), 

272 (19,7), 271 {40,5), 270 (76,7), 
77 (8,5) 

214 (100), 186 (4,0), 185 (3,7), 

377 (95,9), 376 (72,5), 375 (59,8), 352 (20,1)T 
348 (71,7), 347 (44,0), 343 (14,2), 341 (14,5),. 
334 (10,2), 333 (42,6), 325 (10,2), 324 (20,2), 
320 (52,1), 315 (5,2}, 313 (5,3), 310 (12,2),. 
306 (48,3), 305 (7,1), 271 (5,0), 269 (13,2),. 
229 (6,1), 227 (22,3), 191 (5,5), 179 {5,0b 
163 (9,1), 151 (13,2), 150 (16,7), 149 (13,2), 
118(15,3), I l l  {14,7), 110(19,8), 109(17,6), 
89 (13,4), 86 (14,7},. 79 (11,3), 78 (41,4), 
55 (9,7), 51 (6,8} 

269 (100), 254 (4,6), 230 (6,2), 228 (29,8), 

173 (4,3), 172 (89,6), 171 (27,3), 

T A B L E  3. S t a b i l i t i e s  w i th  
R e s p e c t  to  E l e c t r o n  I m p a c t  
a n d  I n t e n s i t y  R a t i o s  of  the  
I o n  P e a k s  in  the  M a s s  S p e c -  
t r a  of  I - X I  

C o m -  
pound  w~ 

I 4,16 
II 6,92 

III 6,79 
IV 5,89 
V 7,56 

VI 3,75 
VII 4,71 

VIII 4,75 
IX 9,21 
X 3,92 

XI 4,95 

-f M-I ] / ..~I-28 [ J M-29 
�9 fi~ ] -/l~I ]/h1-28 

3,56 [3,05 I 
1,69 1,34 l 
1,43 [ 1,57 I 
1,04 ] 1,27 
1,51 [1,27 
1,24 I 0,98 
1,03 I 0,70 
1,87 131 
1,o2 [o,88 I 
1,17 0,79 
1,12 1,17 

T A B L E  4. H i g h - R e s o l u t i o n  M a s s  
S p e c t r u m  of I 

Masses Ionic corn- [Frac- 
J position Group [tion observed [tale. eliminat-~of the 

~d [io.. % 
236,0941 
235,1247 
235,0945 

0,82 235,0896 
0,86 221,1083 

221,0716 
0,82 209,1098 
0,65 208,1035 
1,02 207,0940 
0,98 206,0974 

205,0776 
1,17 194,0966 
1,00 193,0897 
0,70 165,0699 
0,74 
0,78 

,0949 
,1235 
,0997 
,0875 
,1078 
,07t4 
,1078 
,1001 
,0922 
,0969 
,0765 
,0969 
,0891 
,0704 

CI~HI2N~O 
CI6H~sN2 
CI~HIaNO 
CIsHnN20 
CtsHtsN~ 
CNHgN20 
Ci4HlaN2 
C1,HI2N2 
CNHIlN2 
C~sHI2N 
CI4HgN2 
CNHI2N 
CI,HHN 
CIsH9 

C2H4 
CHO 
CH3N 
C2H5 
C~H~O 
C3Hr 
C~H~O 
CsH40 
C~HsO 
C2H4NO 
CsHTO 
C3H4NO 
C~HsNO 
C4HrN20 

100 
34 
32 
34 
66 
34 

100 
100 
100 
100 

100 
100 
100 
100 

[M-HI  § 

236 

120 140 '~EO 180 200 220 240 260 

Fig .  1. M a s s  s p e c t r a  of I.  

In  a c o m p a r i s o n  of the  f r a g m e n t a t i o n  of the  [M - C2H4]+ i o n s  fo r  V wi th  the  f r a g m e n t a t i o n  of the  m o l e c -  
u l a r  i o n s  of  XTI i t  w a s  a l s o  e s t a b l i s h e d  tha t  t h e i r  f r a g m e n t a t i o n  p a t h w a y s  a r e  i d e n t i c a l ,  b u t  the  [ M -  C2H4] + 
i o n s  u n d e r g o  c o n s i d e r a b l y  g r e a t e r  f r a g m e n t a t i o n  t h a n  the  m o l e c u l a r  i ons  of N - m e t h y l q u i n a z o l i n o n e  (Scheme 2). 
C o n s e q u e n t l y ,  the  [ M -  C2H4] + i o n s  h a v e  a s t r u c t u r e  t h a n  d i f f e r s  f r o m  the  s t r u c t u r e  of  the  m o l e c u l a r  i ons  of  XII. 

i t  i s  p o s s i b l e  tha t  a f t e r  e l i m i n a t i o n  of  an  e t h y l e n e  m o l e c u l e  b y  the  m o l e c u l a r  i ons  of b e n z o d i a z o c i u - 2 - o n e s  
the  h e t e r o r i n g  r e m a i n s  p a r t i a l l y  o p e n  a n d  u n d e r g o e s  p a r t i a l  c l o s i n g  to g ive  no t  on ly  C - N  b u t  a l s o  N - N  b o n d s ;  
h o w e v e r ,  one  c a n n o t  e x c l u d e  t h e  p o s s i b i l i t y  t ha t  the  no t ed  i d f f e r e n c e s  in  the  i n t e n s i t i e s  o f  the  p e a k s  of the 
f r a g m e n t  i ons  a r e  d u e  to e n e r g y  f a c t o r s .  
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Scheme 2* 
CH 

o - c . ;  . 

c | J ~  N ~ ci 

4-" 4 -  

+" %~ ' ~ v, 32"1. 
V,p [M IC2H4] ,100"1. ~"" '~"~N- -CH.  , ' ~ N - C H .  

XII ~ M4-'9 100"1. CI Cl Xll t 6"/* 
m/e 270- 272 rn/e 255-257 

V~ 70oio V~ 73oi. 

Xll,p I~5~ XII, 3S~ 
rn/e 242-2,,44 rn/e 228-230 

Fragmentat ion of the [M - C2H4] + ions with elimination of H', Co, and NCO" is a general  feature of all o f  
the investigated se r ies  of compounds. Fragmentat ion via a fourth pathway proceeds  in different ways depending 
on the R 2 substituent. When R 2 = CH 3 (I-HI, V, VHI, and XI), a methyl radical  is eliminated. When R 2 = C2H 5 
(IV and IX), C~H 7 (VI), or  C4H 9 CK), the exocyclic f l - C - C  bond is cleaved with the elimination of, respectively,  
methyl,  ethyl, or  propyl  radicals .  When R 2 = CH2CHCH2, a C2H 3" radical  is eliminated as a resul t  of fl cleavage. 
All ofrthese p r o c e s s e s  lead to the formation of ra ther  intense (sometimes maximum) ion peaks in the mass  
spec t ra  of benzodiazocin-2-ones.  

As seen from Table 4, in the case of I the ions with m / e  235 have different composit ions:  Ci6H15N2, 
C16H13NO , and C15Hl~N20; according to the intensity of the darkening of the photographic plate in the high- 
resolution mass  spectrum, their  rat ios of their  concentrat ions are  approximately equal. 

Ions of the composit ion Ct6Hi~N 2 a re  formed as a resul t  of elimination of the group of CHO atoms,  and 
this p rocess  can be represented by Scheme 3, although elimination of a CHO radical  in one step is not excluded. 

Scheme 3 
" e H 3 C H 3 , ? o  

N N 

M +. FI F 3 

Ions of the composit ion Ci6Hi3NO are  formed as a result  of the loss of a group of CH3N atoms, and here 
onecan  assume two-step elimination of H" and H2CN" radicals  with the formation of ions of the N-methylquinol- 
one type. It is possible that in this case one of the methylene hydrogen atoms is eliminated in the f i rs t  step of 
the fragmentation,  since the format ion of F 4 ions f rom F 1 ions would necessi ta te  simultaneous cleavage of four 
chemical  bonds, and this is less favorable energical ly  speaking. 

Scheme 4 

CH 3 - j + "  CH 3 CH 3 
! o I o 

M +" F~ F 4 

Ions of the composit ion CisHIIN20 are  formed as a resul t  of splitting out of a group of C2H 5 atoms,  and 
this p rocess  can be represented by elimination of a hydrogen atom and an ethylene molecule in a different 
sequence: 

* The intensities of the peaks of the ions with m / e  270-272 were  assumed to be 100%. The intensities of the 
peaks of ions of the indicated composit ions are  given in percent  relative to them. 
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Scheme 5 

CH31 O CH3 

M +" F~ 

3 

-C2H~ ~ i ~ " ~  N 

Ions with m / e  221, the peak of which amounts to 62% of the maximum peak, are  formed as a resul t  of 
fragmentat ion of the F 2 ions with elimination of a CH 3 group in the case of I, but, according to the data f rom 
the high-resolut ion mass  spect rum (Table 4), only 30% of the intensity of this peak is due to ions of this com- 
position. P r o c e s s e s  that result  in the loss of a group of C~HsO atoms make a major  contribution to the fo rm-  
ation of ions with m / e  221. Consequently, one can conceive of only a single pathway for their  f o r m a t i o n -  
splitting out of ketene f rom the F 1 ions: 

Scheme 6 

CH 3 ~H3 
I O N 

F I Fs 

Elimination of a ketene molecule is the principal  pathway in the fragmentat ion of 1 ,5-benzodiazepin-2-  
ones [5]. In addition, splitting out of CH2CO and the corresponding peak of the metastable ion are  observed 
in the mass  spect rum of indoleazepinone XIII: 

Scheme '/ 

CH3 CH 3 
CH 3 CH 3 

XII!~ M +'100~ 8976o10 

These experimental  facts adequately confirm the s t ructure  assigned to the F 1 ions, i.e., these ions are  
at least  par t ia l ly  formed as a resul t  of elimination of a hydrogen atom from the ortho position of the 6-phenyl 
substituent with simultaneous cycl izat ion to the adjacent ni t rogen atom. 

The discussed pathways of fragmentat ion of benzodiazocin-2-ones  I -XI  are  common to the entire se r i e s  
and, what is most  important,  ions with peaks of high intensity (40-100%} are formed as a result  of these pro-  
cesses .  These f ragment  ions can be used along with the molecular  ions for mass  fragmentographic analysis.  
In addition to them, ra ther  intense (up to 35%) peaks of hydrocarbon fragment  ions with m / e  77, 91, and 165 
(C6H5, CyH~, and CI3Hg, respect ively,  according to data f rom the high-resolut ion mass  spectra}, which are  
charac te r i s t i c  for  the mass  spec t romet r ic  fragmentat ion of condensed aromat ic  sys tems [6], are  observed in the 
mass  spec t ra  of the investigated compounds. It is interest ing to note that [C6H4C1] + ions are  not observed in 
the mass  spec t ra  of HI and XI, in which the 6-phenyl ring contains a chlorine atom. Consequently, the [C~Hs] + 
ions are  not simple f ragment  ions but ra ther  are  formed in complex fragmentat ion steps. 
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E X P E R I M E N T A L  

The m a s s  s p e c t r a  of the invest igated compounds were  obtained with an MKh-1303 s p e c t r o m e t e r  with a 
s y s t e m  for  d i rec t  introduction of the s am p l e s  at an ionizing energy of 50 V and an emiss ion  cur ren t  of 1.5 ~A 
at t e m p e r a t u r e s  20-40 ~ below the mel t ing  points of the subs tances .  The h igh- reso lu t ion  m a s s  spec t rum of I 
was obtained with a JEOL JMS-01-SG-2 m a s s  s p e c t r o m e t e r .  The IR spec t r a  of the compounds were  recorded  
with an IKS-22 s p e c t r o m e t e r .  The UV s p e c t r a  were  recorded  with the Specord UV-vis  spec t rophotomete  r. 
Po la rograph ic  reduct ion was c a r r i e d  out under  the conditions descr ibed  in [4]. 
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CYCLIZATION OF NI-ARYL-N3-ACETYL-p-NITROBENZAMIDRAZONES 

TO SUBSTITUTED 1,2,4-TRIAZOLES 

M. O. Lezinskii, T. N. Kudrya, 
S. V. Bonadyk, and P. S. Pel'kis 

UDC 547.792.5.7 

The react ion  of ~ - ace t amido -p -n i t roace tophenone  with benzenediazonium sa l t s  gave N l - a r y l - N  3- 
a c e t y l - p - n i t r o b e n z a m i d r a z o n e s ,  which a re  cycl ized to 5 - m e t h y l - l - a r y l - 3 - ( p - n i t r o b e n z o y l ) - l , 2 , 4 -  
t r i azo les .  The l a t t e r  a r e  quaternized  at the n i t rogen a tom in the 4 posit ion. 

o~-Acetamido-p-ni t roaeetophenone (I) is used as an in te rmedia te  in the synthes is  of levomycet in  [1]. 
Lit t le  study has been devoted to its chemica l  p rope r t i e s ;  in pa r t i cu la r ,  its reac t ions  at the act ive  methylene 
group have not been invest igated.  

In the p re sen t  r e s e a r c h  we studied the reac t ion  of I with arenediazonium sal ts  and showed that the 
products  a re  N l - a ry l -N3-ace ty l -p -benzamid razones  (i-I}. In the case  of e l ec t ron-donor  subst i tuents  in the 
benzenediazonium sa l t s  the yie lds  of II a r e  close to quanti tat ive,  whereas  in the case  of e l e c t ron -accep to r  
subst i tuents  (chloro and n i t ro  groups) one obs e rve s  the format ion  of a complex mix tu re  of products ,  f rom 
which we were  able to isolate ,  in addition to the amidrazone ,  a side p r o d u c t -  1 ,5 -b i s (p-ch lorophenyl ) -3-  
a ce t amido fo rmazan  (VI I I ) -  in the case  of p -ch lorobenzenediazonium chloride.  

Compound II (Table 1} has the p r o p e r t i e s  of po lymorph i sm and phototropy.  The UV spec t r a  of Ha-h  con- 
tain absorp t ion  m a x i m a  at 230-270 and 380-400 nm. Charac te r i s t i c  bands at 1580-1620 (C = N), 1670 and 1630 
(C = O), and 3280-3340 cm -1 (NH) a re  obse rved  in the IR spec t r a ,  and this conf i rms  the i r  hydrazone s t ruc tu re  
[2]. 
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