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D a  s o w o h l d ie  e in w e r t ig e n  a ls  a u c h  d ie  d re iw e r t ig e n  P h e n o le  
mit a lip h a tis c h e n  A lk o h o le n ,  Ä th e rn  u n d  K e to n e n  M o ie k ü lv e rb in d u n g e n  
eingehen, w a r  a n z u n e h m e n , daß s ic h  a u c h  d ie  z w e iw e r t ig e n  P h e n o le  
ähnlich v e rh a lte n  w e rd e n . D ie  R e s tv a le n z fe ld e r d e r d re iw e r t ig e n  
Phenole h a b e n  s ic h  je d o c h  a ls re c h t  v e rs c h ie d e n  v o n  d e n e n  d e r  
e inw e rtigen  P h e n o le  e rw ie s e n  u n d  es w a r  d a h e r v o n  W ic h t ig k e it ,  d ie  
M o ie k ü lv e rb in d u n g e n  d e r z w is c h e n  b e id e n  G ru p p e n  lie g e n d e n  z w e i ­
w ertigen P h e n o le  n ä h e r k e n n e n z u le rn e n .

D ie  n a c h s te h e n d e n  T a b e lle n  e n th a lte n  d ie  R e su lta te  d e r  
Messungen. D e n  R e c h n u n g e n  w u rd e n  b e k a n n te  K o n s ta n te n  z u g ru n d e  
gelegt, n u r  d ie  v a n  d e r W a a ls ’s ch e n  K o n s ta n te n  a  u n d  b fü r  G u a ja k o l,  
Ve ra tro l u n d  S a lic y la ld e h y d  m u ß te n  n e u  b e s t im m t w e rd e n . W i r  
erhielten fü r :

a in Literatm. b in Litern

Guajakol 20'075 0 , 0945
Veratrol 2 0 ‘560 0-1121
Sal icylaldehyd. . .  10-472 0-0795

D a  w ir  d ie  B e o b a c h tu n g  m a c h e n  k o n n te n , daß s ic h  b e i e in ig e n  
System en d ie  Z u s a m m e n s e tz u n g  des G e m isch e s , w e lc h e s  de r m a x i­
malen V e rb in d u n g s b ild u n g  e n ts p r ic h t,  d u rc h  e in e n  b e m e rk e n s w e r te n  
Funkt in  d e r V is k o s itä ts - ,  b e z ie h u n g s w e is e  O b e r f lä c h e n s p a n n u n g s ­
kurve z u  e rk e n n e n  g ib t ,  h a b e n  w i r  a u c h  d ie  in n e re  R e ib u n g  d e r 
einzelnen G e m is ch e  u n d  ih re  O b e rf lä c h e n s p a n n u n g s w e r te  g e m e sse n .

T a b e l l e  1.
B re n z k a te c h in — Ä th y la lk o h o l,  

L ö s lich k e its g re n z e  (1 — x) — 0  • 64.
1-;V P' P A
0-64 23-4 14-8 — 8-6
0-66 24-5 15-0 — 9-5
0' 75 27-6 22-5 — 5*1
0-80 29-4 25-2 —  4-2
0-86 31-6 30-8 — 0-8

T a b e l l e  2.
B r e n z k a te c h in — Ä th y lä th e r ,  

L ö s lic h k e its g re n z e  (1 — #) =  ()• 56.
1— ,r P' P A
0-56 219-2 138-7 — 80 5
0-60 232 • 6 161-9 — 70 7
0-66 258-4 210-9 — 47 5
0-71 276-9 245-2 — 31 7

0-78 301-5 285-3 — 16 2

0 • 80 310-1 295-1. — 15 0
0-82 317-1 300-7 — 16 4
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T a b e l l e  3.
B re n z k a te c h in — A z e to n , 

L ö s l ic h k e its g re n z e  (1 — x) — 0  • 50.
1— -V P P A
0-52 81 • 2 30-9 — 50-3
0-60 93-7 48-7 — 45-0
0 166 104-1 63-5 — 40-6
0-71 111-5 76-6 — 34-9
0 • 80 124-9 102-5 — 22-4

T a b e l l e  4. 

R e s o rz in -Ä th y la lk o h o l,
L ö s lic h k e its g re n z e  (1 — x) —  0• 64

1-—X P' P
0 66 24 5 12 6
0 71 26 3 16 0
0 75 27 6 18 6
0 80 29 4 22 3
0 83 30 6 25 4
0 86 31 5 26 8
0 89 32 7 29 0

T a b e l l e  5.
R e s o rz in — Ä th y lä th e r ,  

L ö s lic h k e its g re n z e  (1 — x) — 0 • 50.
1----X P' P A
0-54 211-2 112-4 — 98-8
0-60 232-6 150-4 — 82-2
0-66 258-4 195-0 — 63-4
0 - 75 290-7 255-9 — 34-8
0-80 310-1 286-6 — 23-5

T a b e l l e  6 .
R e s o rz in — -A ze ton , 

L ö s lic h k e its g re n z e  (1 — x) := 0 '5 0 .
1— X P' P h
0-50 77-7 19-6 — 58-1
0-52 81-8 23-6 — 58-2
0-60 93-7 40-6 — 53-1
0-66 104-1 58-6 — 45-5
0 -75 117-1 82-1 — 35-0
0-80 124-9 100-2 — 24-7

T a b e l l e  6 a.

R e s o rz in — A z e to n . 
(M e s s u n g  b e i 2 0 ° .)

1----X P' P A
0-50 90-5 19-6 — 70-9
0-60 107-8 44-7 — 63-1
0-66 119-7 70-4 — 49-3
0 ‘75 134-7 103-2 — 31-5
0-80 143-7 119-0 — 24-7

T a b e l l e  7. 
G u a ja k o l— Ä th y la lk o h o l.

1-— X P' P A
0 20 7 8 7 8 —

0 33 12 3 (12 0) (+0- 3)
0 50 18 4 14 •5 — 3-9
0 60 22 1 21 8 — Ci’3
0 66 24 5 (25 0) (-t-0‘5)
o- 71 26 3 (27 0) (H-0'7)

T a b e l l e  8 . 
G u a ja k o l— -Ä th y lä th e r .

1— .V P' P A
0-20 77-5 61-8 — 15-7
0-33 129-2 107-2 — 22-0
0-43 166-1 145-6 — 20-5
0-50 193-8 176-0 — 17-8
0-66 258-4 245-8 — 12-6

T a b e l l e  9. 
G u a ja k o l— A z e to n .

l —x P' P A
0-20 31-6 14-4 _  17-2

0-33 52-7 30-2 _22' 5
0-50 77-7 56-0 — 21 ’ 7

0-60 93-7 74-7 — 19-0

0-66 104-1 87-6 — 16-5

0-71 111-5 95-3 — 16-2
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^ie V e rs u c h s te m p e ra tu r  b e tru g  in  a lle n  F ä lle n  1 7 ° ; b e i e in e m  S y s te m  
iResorzin— A z e to n )  w u rd e  d ie  M e s s u n g  a u ß e rd e m  n o c h  b e i 20° V o r­
k o m m e n ,  w a s  in  d e n  T a b e lle n  b e so n d e rs  v e rm e rk t  e rs c h e in t. D ie  
fe is ten  d e r u n te rs u c h te n  S to ffe  b ild e n  fes te  K ö rp e r , d e re n  L ö s l ic h k e it  
beschränkt is t. W i r  h a b e n  u n s e re  M e s s u n g e n  b is  z u  d ie s e r L ö s l ic h ­
keitsgrenze fo r tg e s e tz t  u n d  d ie se lb e  in  d e n  T a b e lle n  fe s tg e le g t.

T a b e l l e  10. 
G u a ja k o l— B e n z o l.

1—;V P'L p 'r P A r

0-33 22 • 9 22-8 28-4 - b  5 ' G
0-50 34-3 34-2 41-6 -H 7-4
0-60 41 • 1 40-8 47 • 4 - b  6 ' 6
0-66 46-5 45-6 51-7 - b  6-1
0-75 54-0 51-3 53-6 -+- 2-3

Ta b e l l e  11.
V  e ra tro l— Ä th y la lk o h o l.

1---X P'L p 'r P A r

0-20 10-0 7 ’4 18-1 - b  10-7
0-33 15 ’ 7 12-3 24'6 12-3
0-50 21-0 18 • 4 27-0 4 -  8-6
0-66 26-7 24-5 30-3 H- 5 • S
0-75 29-6 27-6 31-7 4-1

T a b e l l e  12. 
V e r a t r o l— Ä th y lä th e r .

1— ,r P'L p'R P A r
0-20 81-5 77 • 5 124-8 -b 4 7 • 3
0-33 140-0 129-2 202-6 -b  73-4
0-50 203-1 193-8 262-7 -+-68-9
0-66 262-4 258-4 303-4 -b 45 • 0
0-80 315-3 310-1 336 • 5 -b 26-4

T a b e l l e  13.
V e r a t r o l— A z e to n .

l —x p 'l p 'r P A r
0-20 31-9 31-6 (31-3) ( -  0-3)
0-33 53-0 52-7 (52-5) ( -  0-2)
0-50 78-0 77-1 79-8 -b 2-1
0-66 104-6 104-1 105-3 -b 1-2
0-75 117-5 117-1 117-2 - b  o - i

0-80 124-9 124-9 126-0 -b  l ' l
0- 84 130-1 131-5 (129-5) ( -  2-0)
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T a b e l l e  14.

V  e ra t ro l— B e n z o l.

1— .V p 'l p 'r P A r
0 • 20 13-7 13-7 14-5 ■+- 0 - 8
0-33 22-9 22-8 24-6 - h  1-8
0 • 50 34-2 34-2 34-3 H- 0-1
0' 66 4 5 ' 6 4 5 16 (44-3) ( —  1-3)
0-80 5 5 -3 5 5 • 3

T a b e l l e  15. 

S a liz y la ld e h y d — Ä th y la lk o h o l.

1 —  V P'L p'R P A r
0-33 16 • 5 12-3 10-3 -+■ 4-0
0-50 22 • 4 18-4 27-3 -H 8-9
0-60 25-4 22-1 28-6 —1— 6 ’ 5
0-66 27 • 5 24-5 29-8 -+- 5 - 3
0-71 29-0 26-3 30-7 -4- 4-4
0 ‘ 75 30-0 27-6 31-3 -1- 3-7
0-80 30' 7 29-4 32-4

T a b e l l e  16. 

S a liz jd a ld e h y d — Ä th y lä th e r .

-f- 3-0

\ —x p 'l p 'r P A r

0-20 7 7 • 5 77 -5 106-5 - 4-29-0
0-33 129-2 129-2 164-6 -+-35-4
0 • 50 193-8 193-8 234-0 -+-40-2
0-60 232 • 5 232-6 270-1 -+-37-5
0" 75 290-7 290-7 310-0 19-3
0-80 310-1 310-1 326-5

T a b e l l e  17. 

S a liz y la ld e h y d — A z e to n .

-+- 16-4

1 —X p 'l P'R P A r
0-20 36-2 31-6 30-6 — 1-0
0-33 57 • 7 52-7 50-2 —  2-5
0-50 84-2 77-7 75-8 - 1-9
0-66 106-9 104-1 103-6 —  0 ' 5
0- 75 119-5 117-1 116-1 — 1-0
0-80 126- 1 124-9 124-9 —

0-8-i 133-0 131-5 129-0 — 2-5
0-86 136-5 135-6 132-0 — 3-6
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T  a b e l le 18.
S a liz y la ld e h y d -— B e n zo l.

1— ;v p 'l p 'r p A r
0'20 14-4 13-7 19-4 5 • 7
0 ' 33 23 • 0 22 ■ 8 29- 1 H- 6-3
0 ‘ 50 34-9 34-2 39 • 6 5-4
0 ' 60 46 • 1 45-6 47-6 -+ 2-0
0-75 51*1 51-3 52-7 -b 1*4
0-80 55-0 55 - 3 ( 55’O) (— 0-3)

W ir  s c h lie ß e n  an  d ie  T a b e lle n  d e r D a m p fd ru c k m e s s u n g e n  d ie  
le n re ih e n  an, in  w e lc h e n  d ie  E rg e b n is s e  d e r Y is k o s itä ts m e s s u n g  

der B e s tim m u n g e n  d e r O b e rf lä c h e n s p a n n u n g  fe s tg e h a lte n  s in d .

T  a b e l le 19. T a b e l l  e 20.
re n z k a te c h in — Ä th y la lk o h o l. B r e n z k a te c h in — Ä th y lä th e r .

1—.r c l — ,i- c

0-64 7-8 0-40 0 ■56 2-9 0 • 34
0" 65 4-6 0-39 0-60  2-4 0*33
0-67 6 • 3 0 • 40 0'71 1-0 0-31
0-08 6-8 0 • 40 0-78 0-7 0-30
0-69 6- 1 0 • 39 0-80  0-0 0-30
0-71 5-2 0*39 0-82 0-5 0 • 29
0-73 6 - 4 0-39
0 • 75 4-3 0-38
0-78 3-6 0*38
0-80 3-2 0-38
0-82 2-9 0-38

T a b e l l e 2 1 . T  a b e l le 22 .
B re n z k a te c h in -—A z e to n . R e s o rz in — Ä th y la lk o h o l.
1---X ''l l - . v  r,

0-52 5-8 0-43 0- 64  26-3 0-41
0-54 4-8 0-42 0-66 19-6 0-41
0 ” 58 3-6 0-42 0-67 16-8 0-40
0-60 3-1 0-42 0-71 12-6 0-40
0-66 2-0 0-41 0-78  7-1 0-39
0' 71 1-4 0-40 0-80  6-0 0-38
0-75 1-2 0-39 0 -82  5-1 0-38
0-78 0-9 0-39 0*83 0-38

T  a b e l le 23. T  a b e l l e 24.
R e s o rz in — Ä th y lä th e r . R e s o rz in — A z e to n .
1—x *1 c 1---X  T| c
0-54 — 0*42 0- 56  9-9 0-52
0-60 6-0 — 0- 60  7-0 0-49
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(Zu Tabelle 23.) (Zu Tabelle 24.)

1— X ’Q G 1---X •q o
0 ■ 66 2-8 0- 34 0-66 3-6  0-47
0 • 75 1-1 0-30 0 • 75 1'7 0-42
0-80 0-6 0-28 0-80 1 ■ 2 0-39
0-82 0 • 5 0-26

T a b e l l e 25. T a b e l l e  26.
G u a ja k o l — Ä th y la lk o h o l. G u a ja k o l — Ä th y lä th e r .
1—.V ’Q 1---.V ’n
0 • 33 5-2 0 ' 55 0- 20 3 • 4 0 154
0 • 50 4-1 0- 50 0 -33 2-2  0-50
0 • 60 3-3 0-47 0*50 1-3 0-45
0 • 66 3-0 0 ’45 0-66 0- 7 0-38
0-71 2-6 0-43

T a b  e i le 27. T a b e l l e  28.
G u a ja k o l— A z e to n . G u a ja k o l— B e n zo l.

1— x 'n 1— x •'l
0 • 20 4-1 0-63 0-33 2- 4  0-58
0-33 3-0 0-60 0-50 1 • 5 0 •55
0 • 50 2-0 0 • 55 0-60 1-2 0-53
0-60 1 - 5 0-52 0-66 1-1 0-52
0-66 1-0 0-49 0-75 0-9  0-51
0-71 0-9 0-48

T a b e l l e 29. T a b e l l e  30.

V e ra tro l-—Ä th y la lk o h o l. V e ra tro l-— Ä th y lä th e r .
l — x •*] 1— X 7) C

0-20 2-5 0-53 0-20 1-9 0-52
0-33 2-0 0-48 0-33 1-2 0-45
0 1 50 1-7 0 • 45 0-50 0-9  0-42
0-66 1-4 0-43 0-66 0 -6  0-37
0 ‘75 1-3 0-41 0-80 0 '5  0 ’35

T a b e l l e  31. T a b e l l e  32.
V e ra t ro l— A z e to n . V e r a t r o l— B e n zo l.

1—-V •'] l — x 'Q
0-20 2-1 0 ■ 65 0-20 2- 4 0
0-33 1-5 0-58 0*33 1 -8 0
0-50 1-0 0-53 0- 50 1-4 0
0-66 0-8 0- 48 0-66 0-9 0
0-75 0-7 0-46 0-80 0-7 0
0-80 0 • 6 0 - 44
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T a b e l l e  33. 
Salizylaldehyd—Äthylalkohol.

l —x 1
0-33 2- 1 0-52
0* 50 1-8 0-50
0-60 1-7 0-49
0-66 1-6 0-47
0 - 75 1-4 0-45

T a b e l l e  34 . 
S a liz y la ld e h y d — Ä th y lä th e r

1— .r ’n c

0-20 1 0-71
0-33 1 • 1 0 • 65
0-50 0-8 0-58
0-60 0 • 7 0-55
0-66 0- 6 0-53
0 • 75 0 • 5 0-50
0-80 0 -4 0-48

T a b e l l e  35. 
S a liz y la ld e h y d — -A ze to n .
l —x 'Q c

0-20 1-8 0-61
0-33 1-7 0-57
0-50 1-0 0-52
O 66 0-7 0 149
0-75 0-6 0-46
0'80 0 • 6 0-45
0 ■ 83 0-6 0-44

T a b e l l e  36. 

S a liz y la ld e h y d — B e n zo l.
1 —X ’Q
0-20 1-8 0-62
0-33 1-5 0-59
0-50 1-2 0 • 55
0-66 1-0 0-52
0*80 0-9 0-51

D ie  K o m p o n e n te n  d e r v o n  u n s  u n te rs u c h te n  S y s te m e  e n th a lte n  
säm tlich n e g a tiv e  G ru p p e n  o d e r A to m e  (O H , C O , C O H , 0 ,  O C H 3) 
und w ir  w e rd e n  d a h e r im  S in n e  d e r S ta rk ’sch e n  V a le n z h y p o th e s e  
annehmen k ö n n e n , daß e in  P o la r itä ts u n te rs c h ie d  z w is c h e n  ih n e n  d u rc h  
die V e rs c h ie d e n h e it d e r n e g a tiv e n  K ra f t fe ld e r  e n ts te h t.

Im  S y s te m  B re n z k a te c h in — Ä th y la lk o h o l t r i t t  d ie  m a x im a le  
A b w e ich u n g  d e r g e fu n d e n e n  D a m p fd ru c k k u rv e  v o n  d e r b e re c h n e te n  
beim s tö c h io m e tr is c h e n  V e rh ä ltn is  1 B r e n z k a te c h in : 2 A lk o h o l e in . 
Beim g le ic h e n  P u n k t z e ig t  a u c h  d ie  V is k o s itä ts k u rv e  e in e n  se h r 
ch a ra k te ris tisch e n  K n ic k  u n d  d ie  K u rv e  d e r O b e r f lä c h e n s p a n n u n g  
besitzt in  d ie se r G e g e n d  e b e n fa lls  e in e n  a b n o rm a le n  V e r la u f.  D ie se  
E rsche inung en  d e u te n  d a ra u f h in , daß d ie  Z u s a m m e n s e tz u n g  d e r 
gebildeten M o le k ü lv e rb in d u n g  w a h rs c h e in lic h  d u rc h  d ie  F o rm e l 1 2 
gegeben is t. E s  is t b e m e rk e n s w e rt,  daß d ie  e rw ä h n te  d o p p e lte  S p itze  
in der V is k o s itä ts k u rv e ,  d ie  w i r  in  d ie s e r a u s g e p rä g te n  F o rm  b is h e r  
noch n ic h t  b e o b a c h te n  k o n n te n , a u c h  dan n  n o c h  e rh a lte n  b le ib t, 
wenn an  S te lle  v o n  re in e m  A lk o h o l e in  9 6 ° /0 ig e r  g e n o m m e n  w ird ,  
also w e n n  m a n  s ta tt  im  b in ä re n  im  te rn ä re n  S y s te m  B r e n z ­
ka tech in— -Ä th y la lk o h o l-W a s s e r  a rb e ite t.

D ie  Z u s a m m e n s e tz u n g  d e r M o le k ü lv e rb in d u n g  R e s o rz in — Ä th y l ­
alkohol s c h e in t e b e n fa lls  b e im  M o lv e rh ä ltn is  1 : 2  z u  lie g e n . D e r 
Ü bergang v o n  d e r O r th o s te llu n g  d e r  b e id e n  H y d r o x y lg ru p p e n  z u r  
M e tas te llung  b r in g t  a lso  ke in e  V e rä n d e ru n g  in  d e r Z u s a m m e n s e tz u n g  
der V e rb in d u n g  m it  s ich , w o h l a b e r ä n d e rt s ich  d ie  A f f in i tä t ,  w e lc h e
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d ie  b e id e n  K o m p o n e n te n  g e g e n e in a n d e r g e lte n d  m a ch e n . M an  erkenn. 
d ies  am  b e s te n  aus den  ^max- W e r te n , w e lc h e  fü r  B re n z k a te c h in  0-  39  
R e so rz in  a b e r 0 - 4 9  g e g e n ü b e r Ä th y la lk o h o l  b e tra g e n  (T a b e lle  37). Dir 
D a m p fd ru c k d if fe re n z e n  im  S y s te m  R e s o rz in — Ä th y la lk o h o l s in d  höher 
a ls  im  S y s te m  B re n z k a te c h in — Ä th y la lk o h o l,  d ie  O rth o s te llu n g  d(.r 
b e id e n  H y d r o x y lg ru p p e n  s c h e in t a lso  e ine  S c h w ä c h u n g  des Kraft­
fe ld e s  je d e r  e in z e ln e n  H y d r o x y lg ru p p e  z u r  F o lg e  z u  haben, da die 
K ra f t l in ie n  d e r b e id e n  g le ic h a r t ig e n  G ru p p e n  e in a n d e r abstoßen 
D a ss e lb e  V e rh a lte n  ze ig e n  R e s o rz in  u n d  B re n z k a te c h in  a u ch  Azeior 
u n d  Ä th e r  g e g e n ü b e r, d ie  s ta tis c h e  B e h in d e ru n g  in  d e r Orthostellun<* 
g i l t  d e m n a c h  a u c h  fü r  d ie  a n d e re n  K o m p o n e n te n .

K r e m a n n  h a t an  v e rs c h ie d e n e n  S y s te m e n  m it  den isomeren 
D io x 3rb e n z o le n (D io x y b e n z o le — A n il in ,  D io x y b e n z o le — ■w-Amidopheno| 
u s w .)  d ie  g le ic h e  R e ih e n fo lg e  fü r  d ie  A ff in itä ts ä u ß e ru n g  festlegen 
k ö n n e n , n ä m lic h  v o n  d e r P a ra - ü b e r  d ie  M e ta -  z u r  O rthostellung. 
Im  G e g e n s a tz  d a z u  h a b e n  w i r  in  frü h e re n  U n te rs u c h u n g e n  bei den 
K re s o le n  d ie  R e ih e n fo lg e  o-p-m  g e fu n d e n . E s  s c h e in t dem nach , dai; 
d ie  g e g e n s e it ig e  B e e in f lu s s u n g  z w e ie r  s u b s t itu ie re n d e r  G ruppen  im 
B e n z o lk e rn  n ic h t  a lle in  v o n  d e r S te llu n g , so n d e rn  a u c h  v o m  Charakter 
d e r  G ru p p e n  a b h ä n g t, s e lb s t w e n n  s ie  fü r  d ie  V e rb in d u n g sb ild u n g  
n ic h t  in  B e tra c h t k o m m e n . G le ic h a r t ig e  G ru p p e n  s c h w ä c h e n  sich in 
d e r W ir k u n g  g e g e n s e it ig  ab, w e n n  s ie  e in a n d e r nahe  rü cke n , un­
g le ic h a r t ig e  k ö n n e n  s ich  in  d e r W ir k u n g  s te ig e rn , je  n ä h e r sie stehen.

In  den S y s te m e n  B re n z k a te c h in — Ä th y lä th e r  u n d  R eso rz in— 
Ä th y lä th e r  b e s itz e n  d ie  M o le k ü lv e rb in d u n g e n  w a h rs c h e in lic h  äqui­
m o le k u la re  Z u s a m m e n s e tz u n g . W ie w o h l n u n  d ie  a b s o lu te n  Werte 
d e r D a m p fd ru c k e rn ie d r ig u n g  b e i Ä th e r  g rö ß e r s in d  a ls  b e i Azeton, 
lä ß t s ic h  d o ch  an d e n  W e r te n  v o n  i )  e rk e n n e n , daß d ie  A ffin itä t 
b e i den  S y s te m e n  m it  A z e to n  g rö ß e r is t. In  d e r nachstehenden 
T a b e lle  s in d  d ie  W e r te  v o n  ftmax b e i 15, 17, b e z ie h u n g s w e is e  18° 
fü r  e in ig e  S y s te m e  v e rg le ic h s w e is e  z u s a m m e n g e s te llt .

T a b e l l e  37.

Äthylalkohol Äthyläther Azeton

Brenzkatechin (17°) ................  0-39 0-37 0-62
Resorzin (17°) 0-49 0-47 0' 75
Phenol (15°) 0-45 0-58 0-69
o-Kresol (18°) 0-44 0-59 0 - 66

(18°) 0-29 0-52 0-59

P- (18°) 0-39 0 • 06 0-65
Guajakol (17°) 0-21 0-17 0-42

In a lle n  F ä lle n  b e tä tig e n  die O x y b e n z o le  d e m  A z e to n  gegenüber 

d ie  w e ita u s  g rö ß te  A f f in i tä t .  B e i den  z w e iw e r t ig e n  P h e n o le n  wird 
d e r Ä th e r  am  s c h w ä c h s te n  g e b u n d e n , d a n n  k o m m t d e r A lk o h o l und 
s c h lie ß lic h  A z e to n . B e i den  e in w e r t ig e n  P h e n o le n  is t  d ie  Reihenfolge 
A lk o h o l Ä th e r  -► A z e to n . D e r U n te rs c h ie d  z w is c h e n  B ren zk atech in
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^ R e so rz in  k o m m t d e u t l ic h  z u r  G e ltu n g : d ie  M e ta s te llu n g  b e w ir k t  
^ t ig e re  B in d u n g . D as o -D io x y b e n z o l is t je d o c h  h in s ic h t l ic h  des 

^•aftfeldes s c h w ä c h e r  in  se in e r W ir k u n g  als das P h e n o l.
In  den  S y s te m e n  B re n z k a te c h in — A z e to n  u n d  R e s o rz in — A z e to n  

.5t eine M o le k ü lv e rb in d u n g  v o m  T y p u s  1 1 a n zu n e h m e n . D iese  
^•steme z e ig e n  d e u tlic h , daß d ie  D io x v b e n z o le  g e g e n ü b e r  den  
■mderen K o m p o n e n te n  e le k tro n e g a tiv e r  s in d . W e n n  m a n  n ä m lic h  e ine  
,jer beide O H -G ru p p e n  d u rc h  d ie  s c h w ä c h e r n e g a tiv e  G ru p p e  O C H 3 
jrsetzt, so w ir d  d ie  N e ig u n g  z u r  V e rb in d u n g s b ild u n g  h e ra b g e m in d e rt. 
I'.rsetzt m a n  u m g e k e h r t  d ie  C H ,,-G ru p p e n  des A z e to n s  d u rc h  d ie  
negativere P h e n y lg ru p p e , so z e ig e n  d ie  e n ts te h e n d e n  K ö rp e r  n u r  
eine g e rin g e  A f f in i tä t  g e g e n ü b e r den D io x y b e n z o le n ,  d e n n  d u rc h  
jie E in fü h ru n g  d ie se r G ru p p e n  wTird  d e r n e g a tiv e  C h a ra k te r  des 
Azetons e rh ö h t u n d  d a m it d e r P o la r itä ts u n te rs c h ie d  g e g e n ü b e r den 
Dioxybenzolen v e rk le in e r t.

D ie V e rb in d u n g  B re n z k a te c h in  —  A z e to n  (1 1) w u rd e  v o n  
S c h m id l in  u n d  L a n g 1 a u f  p rä p a ra tiv e m  W e g e  is o lie r t .  D ie  H e r ­
stellung d e r e n ts p re c h e n d e n  R e s o rz in v e rb in d u n g  g e la n g  n ic h t,  d o ch  
konnten d iese A u to re n  e ine  V e rb in d u n g  z w is c h e n  R e s o rz in  u n d  
Azeton g e w in n e n , d ie  dem  T } 7p u s  1 2 e n ts p r ic h t. D ie  v o n  ih n e n  
isolierte V e rb in d u n g  H y d r o c h in o n — A z e to n  h a t w ie d e r  d ie  F o rm e l 
I 1. W ir  ha b e n  b e i u n s e re n  M e s s u n g e n  k e in e  A n d e u tu n g  d e r aus 
Jer Reihe fa lle n d e n  V e rb in d u n g  R e s o rz in — A z e to n  (1 2 ) g e fu n d e n , 
denn d ie  D a m p fd ru c k d if fe re n z e n  s te ig e n  n a ch  u n s e re n  B e s tim m u n g e n  
bis zum  M o lv e rh ä ltn is  1 1. E s  is t a lso  a n z u n e h m e n , daß R e s o rz in  
Tiit A z e to n  z w e i A r te n  v o n  V e rb in d u n g e n  g ib t, u n d  z w a r  e in e  ä q u i­
m olekulare u n d  e in e  v o n  d e r F o rm  1 2. D aß d ie  z w e ite  V e rb in d u n g  
im V e r la u f d e r D a m p fd ru c k k u rv e  n ic h t  z u m  A u s d ru c k  k o m m t, l ie g t  
offenbar in  d e r Ü b e r la g e ru n g  b e id e r  E in f lü s s e  b e g rü n d e t. S o lc h e  
Fälle s in d  m e h rfa c h  b e k a n n t g e w o rd e n . W i r  k o n n te n  in  e in e r f rü h e re n  
U n tersuchung m itte ls  D a m p fd ru c k m e s s u n g e n  d ie  E x is te n z  e in e r V e r ­
bindung 2 P y ro g a llo l 3 A z e to n  n a c h w e is e n , w ä h re n d  S c h m id l i n  
und L a n g  e ine  V e rb in d u n g  1 P y ro g a llo l 3 A z e to n  p rä p a ra t iv  h e r- 
bestellt haben . E in  ä h n lic h e r  F a ll b e t r i f f t  das S y s te m  K a m p fe r— • 
Resorzin.2 A u s  dem  u n a b h ä n g ig  v o n  v ie r  A u to re n  u n te rs u c h te n  
Zustandsd iag ram m  d ie se s  S j^s tem s e rg ib t  s ic h  n u r  d ie  E x is te n z  
einer ä q u im o le k u la re n  V e rb in d u n g , w ä h re n d  d ie  a u f  p rä p a ra t iv e m  
Weg e rs c h lo s se n e  V e rb in d u n g  2 K a m p fe r  1 R e so rz in  n ic h t  in  E r ­
scheinung tritt.

D as S y s te m  R e s o rz in — A z e to n  w u rd e  a u ß e r b e i 17° a u c h  n o c h  
bei 20° g e m essen . M a n  e rk e n n t aus T a b e lle  6a,  daß m it  s te ig e n d e r 
Tem peratur z w a r  d ie  A f f in i tä t  s in k t, daß a b e r d ie  A b n a h m e  n u r  s e h r 
geringfügig is t. D ie  v o r lie g e n d e  M o le k ü lv e rb in d u n g  s c h e in t a lso  e in  
großes B e s tä n d ig k e its g e b ie t z u  b e s itz e n .

1 Beil. Ber. 43, 2872 (1910).
2 Kremann,  Restfeldtheoric der Valenz, Stuttgart 192.°.,

S i l z u n s ' - s b e n c h l t “ il. l n a l h c m . - n a l u n v .  K l . ,  A b i .  I I  b ,  1 r>-l. l i d .  3 1
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A u s  frü h e re n  U n te rs u c h u n g e n  w is s e n  w ir ,  daß d e r E rsatz  d . 
W a s s e rs to ffa to m s  in  d e r H y d r o x y lg ru p p e  d e r P h e n o le  durch e r 
A lk y l  d ie  F ä h ig k e it  d ie se r G ru p p e , a ls  B in d u n g s s te lle  fü r  aliphatiscl 
A lk o h o le ,  Ä th e r  u n d  K e to n e  z u  d ie n e n , v o lls tä n d ig  a u f  heb t. Es w v  
d a h e r v o n  g rö ß te m  In te re s s e , M o n o ä th e r  d e r D io x y b e n z o le  zu  unter 
su ch e n . W i r  w ä h lte n  z u  d iesem  Z w e c k  das G u a ja k o l. B e i dieser 
S u b s ta n z  is t a lso  e in e  H y d r o x y lg ru p p e  e rh a lte n  g e b lie b e n , die be­
n a c h b a rte  je d o c h  v e rb in d u n g s u n fä h ig  g e g e n ü b e r den  genannter 
K o m p o n e n te n  g e w o rd e n . D ie se m  Z u s ta n d  e n ts p r ic h t das Ergebnr. 
d e r M e ssu n g e n . D as G u a ja k o l b ild e t  z w a r  m it  a lle n  d re i Stoffklasscr 
M o ie k ü lv e rb in d u n g e n , a b e r es v e rm a g  n u r  m e h r h a lb  so v ie l Moleküle 
d e r z w e ite n  K o m p o n e n te  z u  b in d e n  a ls  das B re n z k a te c h in , seine 
M u tte rs u b s ta n z . D ie  Z a h l d e r g e b u n d e n e n  M o le  d e r Komponente 
k a n n  in  d ie se m  F a ll a ls  M aß  fü r  d ie  Z a h l d e r tä t ig e n  Kraftfelder 
a n g e se h e n  w e rd e n . D ie  n a c h s te h e n d e  T a b e lle  g ib t  e ine  e in e  Übersicht 
ü b e r  d ie  Z u s a m m e n s e tz u n g  d e r b e tre ffe n d e n  M o ie kü lve rb in d u n g e n , 
w o b e i z u m  V e rg le ic h  d ie  d e r e in w e r t ig e n  P h e n o le  angeschlossen 
u n d  d ie  des P y ro g a llo ls  v o ra u s g e s te llt  s in d .

T a b e l l e  38.

Alki’liol Äther Aze

Pyrogallol
Brenzkatechin. 1 1 1 1
Resorzin 1 1 1 1
Guajakol . . 1 1 1 2
Phenol. 2 1 1 2
o-Kresol 2 1 1 2

2 1 1 2

v- 2 1 1 2

W ie  m a n  s ie h t, is t in  der R e ih e  d e r A z e to n -  u n d  Äther­
v e rb in d u n g e n  s tre n g  d ie  G e s e tz m ä ß ig k e it g e w a h rt,  daß d ie  Z ah l der 
g e b u n d e n e n  M o le k ü le  d e r K o m p o n e n te n  in  e in e m  fe s te n  Verhältnis 
z u r  Z a h l d e r tä t ig e n  G ru p p e n  in  dem  b e tre ffe n d e n  P h e n o l steht. Aul 
je  2 M o le k ü le  e ines e in w e r t ig e n  P h e n o ls  k o m m t 1 M o le k ü l der 
K o m p o n e n te , b e i e in e m  z w e iw e r t ig e n  P h e n o l 2 M o le k ü le  u n d  endlich 
b e i e in e m  d re iw e r t ig e n  3 M o le k ü le . In  d e r R e ihe  des A lk o h o ls  ist 
d ie  S y m b a s ie  g e s tö rt. D ie  U rsa ch e  d a v o n  is t v ie lle ic h t  d a rin  zu 
su ch e n , daß s ic h  be i den  z w e iw e r t ig e n  P h e n o le n  a liphatischen 
A lk o h o le n  g e g e n ü b e r d e r b e n z o id e  K e rn  m it se in e m  K ra ftfe ld  an 
d e r B in d u n g  b e te il ig t ,  w ie  es K r e m a n n 1 b e i den  S ys te m e n  der 
P h e n o le  m it  A n il in  a n n im m t.

W e n n  m a n  den  A u fb a u  d e r M o le k ü lv e rb in d u n g  in s  A u g e  faßt, 
is t  das G u a ja k o l, w e lc h e s  n u r  e ine  w irk s a m e  Hydroxylgruppe ent­
h ä lt, den  e in w e r t ig e n  P h e n o le n  an d ie  S e ite  zu  s te lle n  u n d  es drangt

1 Monatsh.  39, 505 (1918).
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-jCh der V e rg le ic h  m it  o -K re s o l au f, w e lc h e s  e b e n fa lls  in  O rth o - 
sielli-ing z u r  H y d r o x y lg ru p p e  e ine  fü r  d ie  V e rb in d u n g s b ild u n g  n ic h t  
;n B e trach t k o m m e n d e  z w e ite  G ru p p e  e n th ä lt. H ie r  e rg e b e n  s ic h  n u n  
sehr b e m e rk e n s w e rte  U n te rs c h ie d e . W ä h re n d  im  o -K re s o l, w ie  aus 
Tabelle 37  h e rv o rg e h t, e ine  k rä ft ig e  B in d u n g  d e r K o m p o n e n te n  
stattfindet, h ä lt das G u a ja k o l den  V e rb in d u n g s g e n o s s e n  n u r  s c h w ä c h ­
lich an s ich . E s  is t  a lso  n ic h t  g le ic h g ü lt ig ,  w e lc h e  in  B e z ie h u n g  a u f 
die V e rb in d u n g s b ild u n g  u n w irk s a m e  G ru p p e  s ich  in  de r N a c h b a rs c h a ft 
der H y d ro x y lg ru p p e  b e fin d e t. W ie  T a b e lle  37 z e ig t, b e w ir k t  g e g e n ­
über dem  P h e n o l d e r Z u t r i t t  d e r M e th y lg ru p p e  in  O r th o s te llu n g  e ine  
w ringe V e r t ie fu n g  d e r W ir k s a m k e it ,  h in g e g e n  d ie  N a c h b a rs c h a ft  d e r 
M e th o xv lg ru p p e  e ine  b e trä c h t l ic h e  A b s c h w ä c h u n g . D iese  g e h t b e im  
System G u a ja k o l— Ä th y la lk o h o l so w e it ,  daß d ie  D a m p fd ru c k ­
differenzen b e i 17° k a u m  m e h r m e ß b a r s in d .

Z u  den  P h e n o ld e r iv a te n , w e lc h e  in  O rth o s te llu n g  z u r  H y d r o x y l ­
gruppe e ine  m it  A lk o h o l u n d  Ä th e rn  n ic h t  v e rb in d u n g s fä h ig e  G ru p p e  
tragen, g e h ö r t a u c h  d e r S a liz y la ld e h y d . D ie s e  S u b s ta n z  g ib t  n u n  
nur m e h r m it  d e rje n ig e n  K o m p o n e n te  A n z e ic h e n  v o n  V e rb in d u n g s -  
büdung, d ie  a u c h  v o n  a lle n  ü b r ig e n  P h e n o le n  u n d  P h e n o ld e r iv a te n  
am s tä rk s te n  g e b u n d e n  w ird ,  n ä m lic h  m it A z e to n . D ie  S ys te m e  
S a liz y la ld e h y d — Ä th y la lk o h o l u n d  S a liz y la ld e h y d — Ä th y lä th e r  ze ig e n  
durchw egs p o s it iv e  D a m p fd ru c k k u rv e n . A b e r  a u c h  m it  A z e to n  t r i t t  
nur e ine s e h r s c h w a c h e  u n d  u n k la re  B in d u n g  e in ; d e r  W e r t  v o n  
frmax b e trä g t u n g e fä h r  0 '0 5 .  M a n  e rk e n n t den  g ro ß e n  U n te rs c h ie d  
zw ischen d ie s e r V e rb in d u n g  u n d  den  e n ts p re c h e n d e n  v e rw a n d te r  
Art b e im  V e rg le ic h  d ie s e r Z a h l m it  den A n g a b e n  d e r T a b e lle  37.

D ie  G e g e n w a rt d e r G ru p p e  C O H  in  O r th o s te llu n g  z u r  H y d r o x y l ­
gruppe e ines P h e n o ls  b e e in trä c h t ig t  a lso  d ie  V e rb in d u n g s fä h ig k e it  
dieser G ru p p e  so s ta rk , daß s ie s ic h  k a u m  m e h r z u  e rk e n n e n  g ib t .  
Ein d e ra r tig e s  V e rh a lte n  w u rd e  a u c h  v o n  a n d e re n  A u to re n  b e o b a ch te t. 
S c h m id l in  u n d  L a n g 1 fa n d e n  be i d e r U n te rs u c h u n g  d e r S y s te m e  
zw ischen den iso m e re n  O x y b e n z a ld e h y d e n  u n d  P h e n o l^ , daß w o h l 
das ^ - P r o d u k t  e in e  M o le k ü lv e rb in d u n g  e in g e h t, n ic h t  a b e r das 
o -O x y b e n z a ld e h y d . Ä h n lic h e s  g i l t  n a ch  K e n d a l l  u n d  G ib b o n s 2 fü r  
die S y s te m e  O x y b e n z a ld e h y d — T r ic h lo re s s ig s ä u re .

V o lls tä n d ig  a u s g e lö s c h t is t  d ie  V e rb in d u n g s fä h ig k e it  g e g e n ü b e r 
a lipha tisch en  A lk o h o le n , Ä th e rn  u n d  K e to n e n  im  V e ra tro l.  H ie r  s in d  
beide H y d r o x y lg ru p p e n  des B re n z k a te c h in s  d u rc h  M e th o x y lg ru p p e n  
su b s titu ie rt, d ie  ge g e n  d ie  g e n a n n te n  K o m p o n e n te n  n ic h t  a n sp re ch e n . 
W ir f in d e n  d a h e r b e i den  S y s te m e n  m it  V e ra tro l n u r  p o s it iv e  K u rv e n . 
Die S y s te m e  V e r a t r o l— A z e to n  u n d  V e r a t r o l— B e n z o l (T a b e lle n  13 
und 14) s in d  d e sh a lb  b e m e rk e n s w e rt, w e il sie s tre n g  a d d it iv  v e r ­
ru fe n . D ie  A - W e r te  s in d  so k le in , daß sie k a u m  m e ß b a r w e rd e n  
und s o w o h l p o s it iv  a ls  a u c h  n e g a tiv  a u s fa lle n . In  d ie s e n  S ys te m e n  
haben w i r  d a h e r z w e i F ä lle  id e a l n o rm a le n  V e rh a lte n s .

1 Bert. Ber. 45, 899 (1912).
Journ. Amcr. Cliem. Soc. 149 (191;')';.
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W ir  h a b e n  a u c h  das V e rh a lte n  v o n  B e n z o l g e g e n ü b e r Jen 
P h e n o ld e r iv a te n  g e p rü f t  (T a b e lle n  10, 14 u n d  18), fanden  jedoch  
d u rc h w e g s  p o s it iv e  K u rv e n . D ieses  R e s u lta t s t im m t v o llk o m m e n  mit 
den b is h e r e rh a lte n e n  ü b e re in  u n d  w i r  d ü rfe n  es w o h l a ls allgemeine 
R ege l a nsehen , daß P h e n o le  u n d  ih re  D e r iv a te  B e n z o l gegenüber 
k e in e r le i R e s tfe ld  b e tä tig e n .

F ü r  d ie  S}^stem e 10 b is  18 h a b e n  w ird  d ie  W e r te  der van 
L a a r ’sch e n  D a m p fd ru c k k u rv e  b e re ch n e t, w o b e i d ie  K o n s ta n te n  teils 
d e r L ite ra tu r  e n tn o m m e n , te ils  v o n  u n s  s e lb s t b e s tim m t wurden, 
D ie  T a b e lle n  10 b is  18 z e ig e n , daß in  a lle n  u n te rs u c h te n  Fä llen  die 
va n  L a a r ’sche K u rv e  s ic h  m it  d e r R a o u lt-v a n ’t H o f fs c h e n  beinahi' 
d e c k t. D ie  A b w e ic h u n g e n  s in d  so g e r in g , daß s ie  p ra k tis c h  nicht 
in  B e tra c h t k o m m e n ; sie lie g e n  im  a llg e m e in e n  in n e rh a lb  der Ver­
s u c h s fe h le rg re n z e n . W i r  h aben  d iesen U m s ta n d  b e re its  an vieler 
S y s te m e n  b e o b a c h te n  k ö n n e n . W e n n  s ich  e in m a l e ine  g röß e re  Ab­
w e ic h u n g  ze ig t, b e s te h t im m e r b e g rü n d e te r  Z w e ife l,  ob d ie  Konstanten 
r ic h t ig  e rm it te lt  s in d  u n d  ih re  N e u b e s t im m u n g  lä ß t d ie  Differenz 
s te ts  v e rs c h w in d e n . E s  is t  d a h e r z u m in d e s t v o m  experim en te llen  
S ta n d p u n k t aus  in  de r M e h rz a h l der F ä lle  g e re c h tfe r t ig t ,  s ich bei 
B e u r te ilu n g  d e r D a m p fd ru c k k u rv e n  a u f d ie R a o u lt-v a n ’t H o ffsche  
F o rm e l z u  b e z ie h e n .
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