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We have previous ly  shown that in biphenyl de r iva t ives  the ortho effect  lowers  the integral  intensity 
(A • 104 mole  -I  • l i t e r ,  cm -2) in the region mentioned [1]. The aporphine alkaloids  with subs t i tuents  in pos i -  
t ions 4 and 5 of r ings A and B of the biphenyl s y s t e m  di f fer  in the ampli tude of the Cotton ORD curves  [2], 
the posi t ions of the m a x i m a  in the UV s pec t r a  [3, 4], and the chemica l  shif ts  of the s ignals  of the a r o ma t i c  
protons  in the NMR s pec t r a  [5] f rom alkaloids in which these  posi t ions  a re  f ree .  

It was  of in teres t  to study the influence of the na ture  of the subst i tuents  and the i r  spat.ial a r r a n g e -  
ment  on the magnitude of the in tegra l  intensi t ies  of the bands of the ske le ta l  v ibra t ions  of the a r o m a t i c  r ing 
in the 1480-1630 cm -1 region in the aporphine alkaloids.  The r e su l t s  of our m e a s u r e m e n t s  of A fo r  nine 
aporphine alkaloids and two dehydro de r iva t ives  a re  given in Table  1. It can be seen  f r o m  the table that 
aporphine a lkaloids  with subs t iments  in posi t ions  4 and 5 have a s m a l l e r  in tegra l  intensity (compounds 5- 
13) than 3 ,6-dimethoxyaporphine [4]. This  change in the in tegra l  intensity in the region mentioned can ob- 
viously be explained by the  spat ia l  and e lec t ronic  in teract ions  of the subst i tuents  of r ings A and B of the 
biphenyl sys t em.  

In alkaloids with a f r ee  posit ion 4 (5-10), the in tegral  in tensi t ies  depend on the nature  of the subs t i t -  
uents in ring B. F o r  compounds 6-9, the changes of Atot a r e  within the l imi t s  of e r r o r  of the m e a s u r e -  
ments  [Atot = (4.0-4.4) • 104 pr .  units].  

However,  the r ep lacemen t  of the two methoxy groups  in posi t ions 2 and 3 of r ing B by a me thy lene-  
dioxy group leads to a fal l  in the total  in tegra l  intensity. Thus,  for  example,  in glaucine (9), Atot=4.1 • 104 
pr .  units,  and in nantenine (10), Atot =3.2 • 104 pr .  units .  The lowest  value of A of the bands studied in the 
1480-1630 cm -1 region, in r e m e r i n e  (5), is explained by the absence  of a substi tuent in ring B (see Table  1). 

It is known that biphenyls with OH groups  in the ortho posi t ions can f o r m  two types of in t r amolecu la r  
hydrogen bonds: with the unshared  pa i r  of e lec t rons  of the oxygen (OH...O) and with the v e lec t rons  of the 
neighboring a rom a t i c  nucleus (OH...~) [6-9]. 

The changes in the intensi t ies  of the bands of compounds (11-13), which fo rm in t ramolecu la r  hydro-  
gen bonds, a re  caused by the different  na tures  of the spat ia l  in teract ions  of the 4 ,5-subst i tuents  [in bul-  
bocapnine {12), Atot = 1.7- 104 pr .  units,  and in i socorydine  (11) Atot = 3.0.104 pr .  units]. These  alkaloids 
a lso  d i f fer  by the vOH f requenc ies  in the region of the s t re tching v ibra t ions  of  an assoc ia ted  hydroxy group. 

As follows f rom Table  2, in the region mentioned of the spec t rum of isocorydine {11) there  is one 
broad  absorpt ion band at about 3250 cm -1 which can be ass igned to a OH...O in terac t ion  [6, 7]. In the spec -  
t r u m  of bulbocapnine (12) the re  a r e  two absorpt ion bands, at about 3440 and 3540 cm -1. 

The low-frequency,  b roader ,  absorpt ion  band, as  in the or thohydroxybiphenyls ,  co r responds  to a 
OH...O in t r amolecu la r  associat ion,  and the high-frequency,  na r rower ,  band to the (OH...lr) type of hydrogen 
bond fo rmed  between the OH group of one ring and the lr e lec t rons  of the adjacent  ring [5-9]. The absence  
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TABLE 1. Integral Intensi t ies  o f  the IR Bands of the Skeleta l  
Vibrat ions  of the A r o m a t i c  Ring in the 1480-1630 cm -1 Region of the 
Aporphine Alkaloids  and S o m e  of The i r  Dehydro Der ivat ive  

R 7 

RFL~N_Me , 

R 2 

'7 

R 2 

Compound ,l too% L°i • 
cm- l l i ter .  

I I era- '  

.ip) .yl (1) [ 1560 I rr. 
Yluorene (2) I - -  I - -  
Phenanthmne (3) I -- I -- 

I .  P o s i t i o n :  

v I 1 t A,..0 , ' I x,.lo ZA- 
e~-ll mole' l" V, "Im°le=l" -At+A~+ 

era'-  [liter" iliter. +At 
~ern-Z ~:m-Z 

1600 0,11 I -- 0,11 
1595 I 0,16 - -  0,16 

4 and  5 f r e e  
3,6 .Dimethoxyaporphine (4)[ I I I 

Rs=Re:--OCH3 [ 1510 2,0 - -  -- 1585 4,20 I 6,20 
| [ I t1610 j I 
I I .  P o s i t i o n  4 free 

Remerine (5) I I I I 
Rs=: Rs=--OCH..--O 1510 0,70 --  -- 1610 
Thalicmine (6) I I 11630 0,70 1,40 

R 6 = e ~ = - o  CH.,--O I I I I 161o 
R,=R3=--OCH~ " ] 1510 ] 2,10 I -- -- I 1630 1,80 3,90 
Thalicmidine (7) { ~ I [ I 

Thalicsimidine (8) I l ' [ . - ' -  
R~=Rs=P~=I~=R,=OCHs 11510 ] 2,0 -- -- 1615 2,40 4,40 
Glaueine (9) / / I .^^. 
P~=Rs=I~=I~=OCHs | 1515 [ 1,90 I -- -- touo 2,20 4,10 
.a.teoioo(lo) / I ] 115  
R:=Rs=O--CH:--O l / [ 11584 
R R,=o-cH  1151o1 1 , 4 o  I - - 11615 1,75 3,20 

I I I .  P o s i t i o n s  4 nd 5 s u b s t i t u t e d  
Isocorydine (11) 
Ra=OCHs; R , : u H ;  
Rs= R6= OCHa 
Bulboc apnine (12) 
R3=OCH3; R~=OH 
R~=R,=O--CH2--O 
Isothebaine (13) 
R~=Ra=OCHs 
Rs-----OH 
Dehydroglaucine (14) 

Dehydrothalicmine (15) 

1495 

m 

1490 

1520 

1510 

1,10 

1,40 
2,70 

3,20 

I i 
1585 
1575 

1580 

1,90 

0,78 1610 
1630 

1600 
1580 
1605 
1620 
1590 
1610 

-- 3,00 

0,92 1,70 

2,10 3,50 

4,80 7,50 

2,20 5,4O 

of OH...~r i n t e r a c t i o n  in  i s o c o r y d i n e  (11) i s  e x p l a i n e d  b y  the  fac t  tha t  the  a n g l e  of r o t a t i o n  of the  r i n g s  of 
the  b i p h e n y l  s y s t e m  of t h i s  m o l e c u l e  i s  s m a l l e r  t h a n  tha t  of  b u l b o c a p n i n e  (12). 

T h u s ,  the  v a l u e s  of the  t o t a l  i n t e g r a l  i n t e n s i t i e s  of the a p o r p h i n e  a l k a l o i d s  of g r o u p  II d e p e n d  on  the  
n a t u r e  of r i n g  B and  i n  the  a l k a l o i d s  of g r o u p  r l I  t hey  d e p e n d  on the  n a t u r e  of the  s p a t i a l  i n t e r a c t i o n  of the  
4 , 5 - s u b s t i t u e n t s .  

In  the d e h y d r o  d e r i v a t i v e s  ( c o m p o u n d s  3, 14, and  15), a n  i n c r e a s e  in the  n u m b e r  of ~r b o n d s  l e a d s  to 
a r i s e  in Atot ,  a s  c a n  be  s e e n  f r o m  T a b l e  1. F o r  e x a m p l e ,  in  d e h y d r o g l a u e i n e  f14), A to t  = 7 . 4 0 . 1 0 4  p r . u n i t s ,  
i . e . ,  a l m o s t  1.5 t i m e s  t h e  f i g u r e  f o r  g l a u c i n e  (9). 

C o n s e q u e n t l y ,  t he  r e s u l t s  o b t a i n e d  e n a b l e  the  r o l e  of s u b s t i t u e n t s  i n  the  c h a n g e  of  the  i n t e g r a l  i n t e n -  
s i t i e s  of the  b a n d s  of the  s k e l e t a l  v i b r a t i o n s  of the  a r o m a t i c  r i n g  in  the  1 4 8 0 - 1 6 3 0  c m  -1 r e g i o n  to b e  e x -  
p l a i n e d  and  p r o v i d e  t he  p o s s i b i l i t y  f o r  the  i d e n t i f i c a t i o n  of t he  s e r i e s  o f  a p o r p h i n e  a l k a l o i d s  s t u d i e d  f r o m  
the  v a l u e  of A. 
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TABLE 2. Region of the Stretching Vibra t ions  of the 
OH Group in the Aporphine Alkaloids 

Compound 
Associated OH, A.IO* 
mlvent CC14 A. 1o* A. 1o* p~u.~ts pr~units ~r. units 

• U H . . . z  • * C ~ C  
O H . . . O  O H . . . ~  "I 

Isocorydine (11) [ 
Bulbocapnine (12) ] ~45~ 
Isothebaine (13) [ 3360 3540 

4,10 
2,30 
3,80 2,70 

3D 0 • 
1,70 
3,5 

E X P E R I M  E N T A L  

The IR spec t r a  were  recorded  on a UR-10 double-beam inf rared  spec t ropho tomete r  in the 1650-1480 
cm -1 region with a NaC1 p r i s m  and in the 3000-3600 cm - t  region with a LiF p r i s m .  Chloroform and carbon 
t e t rach lo r ide  were  used as the solvents .  The spec t r a l  sli t  width between 1480 and 1650 cm -1 was 8 cm -t. 
The ra t e  of scanning was 32 c m ' l / m i n .  The work was p e r f o r m e d  with nondemountable s tandard ce l l s  with 
NaC1 windows and th icknesses  of the absorb ing  l aye r s  of 0.0178, 0.038, and 0.060 cm, and a lso  with quartz  
cel ls  with a th ickness  of the absorbing  l ayer  of 1 cm. 

The integral  intensit ies were  calculated by Bourgin ' s  method [10]. The e r r o r  in the intensity m e a -  
s u r e m e n t s  was ± 10%. 

S U M M A R Y  

1. The in tegra l  intensi t ies  of the bands of the ske le ta l  v ibra t ions  of the a roma t i c  r ing in the 1480- 
1630 cm -1 region of nine aporphine alkaloids and two of the i r  dehydro de r iva t ives  have been measu red .  

2. The value of Atot of the aporphine alkaloids of group II depends on the nature  of the subst i tuents  
in r ing B, and in the alkaloids of group III on the nature  of the in t ramolecu la r  H bonds of the 4, 5-subs t i tu-  
ents.  

3. The i nc rea se  in the number  of Ir bonds in the dehydro de r iva t ives  leads to a r i s e  in Ato t. 
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