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A n u m b e r  of f l - c h l o r o a c e t y l - / ? - t o l y l h y d r a z i d e s  of  d i a r y l -  and d i a l k y l g l y c o l i c  a c i d s  have  
b e e n  o b t a i n e d  by the  r e a c t i o n  of t he  h y d r a z i d e s  wi th  a e e t y l  c h l o r i d e .  The  c h l o r o a c e t y l  
d e r i v a t i v e s ,  on h e a t i n g  wi th  p i p e r i d i n e ,  m o r p h o l i n e ,  o r N - m e t h y l p i p e r a z i n e ,  a r e  c o n v e r t e d  
into t he  c o r r e s p o n d i n g  ~ - ( a m i n o a c e t y l ) - f l - t o l y l h y d r a z i d e s  of  d i a r y l -  and d i a l k y l g l y c o l i c  
a c i d s .  The  l i t  and UV s p e c t r a  of  t h e s e  c o m p o u n d s  a r e  e x a m i n e d ,  and a l so  the  s p e c t r a  of  
t h e i r  h a l o c h r o m i c  s a l t s ,  and t h e i r  b a s i c i t y .  

The  f i - ( a m i n o a c e t y l ) - f i - p h e n y l h y d r a z i d e s  of  d i a r y l -  and d i a l k y l g l y c o l i c  a c i d s ,  c on t a in ing  h e t e r o -  
c y c l i c  a m i n e  r e s i d u e s ,  have  b e e n  shown to  p o s s e s s  s i g n i f i c a n t  a n a l g e s i c  a c t i v i t y  [2-4]. In o r d e r  to  i n v e s -  
t i g a t e  f u r t h e r  t h i s  g roup  of  c o m p o u n d s ,  we have  s y n t h e s i z e d  t h e  p i p e r i d i n o - ,  m o r p h o l i n o - ,  and N - m e t h -  
y l p i p e r a z i n o a c e t y l  d e r i v a t i v e s  of  the  t o l y l h y d r a z i d e s  of  d i a r y l -  and d i a i k y l g l y c o l i c  a c i d s .  

The  r e a c t i o n  of  t o l y l h y d r a z i d e s  [5-7] wi th  c h l o r o a c e t y l  c h l o r i d e  in  be nz e ne  has  y i e l d e d  the  f l - c h l o -  
r o a c e t y l - f i - t o l y l h y d r a z i d e s  of  a n u m b e r  of d i a r y l -  and d i a l k y l g l y c o I i c  a c i d s  (Tab le  1). 

* F o r  p a r t  LXIV,  s e e  [1]. 

T A B L E  1. XC~H4N(COCH2C1)NHCOC(OH)R 2 

I 
II 

llI 
IV 

V 
VI 

VII 
VIII 

IX 
X 

o-CHa 

m-CHa 

{ C6Hs 
p-CHaOC6H4 
CsH, 
C4H9 

{ C6Hs 
p-CHaC6H4 
p-CH3OC,H~ 
C~Hs 
C~H~ 
C4H9 

m p f  ~ 
(from Col- 
uen~)  

173--174 a 
182--183 
173--174 
146--146,5 

203--204b 
210--211 
187--188 a 

166,5--167,5 
181,5--182 

159--160 c 

193--194 Xl [C6H5 
XII |p-CHaC~H~ 199--200 

XIII ~ p-CHaOC6H4 163--164 a 
XIV p-CH3 |C~H~ 181--181,5 
XV ] C3H7 185-- 186 c 

XVI (C4H9 183-- 184 a 

a) F r o m  a l c o h o l  b) F r o m  g l a c i a l  

Molecular 
formula 

C~HalCIN2Oa 
C~sH2sC1N205 
CtzH2sCIN2Oa 
CtgH29C1N2Oa 

C23H21Cl'N203 
C2sH2sC1N20~ 
C2sH2sCIN20s 
C~sH2,~C1N2Q 
C17H2sC1N~Oa 
CI9H29CIN20~ 

C~3H21CVN203 
C2sH25CtN~O3 
C25H25ClN~05 
CIsH21CIN~Oa 
C~vH2sC1N2Os 
CIgH29C1N~03 

a c e t i c  ac id .  

I Found, ~alculated~ ~" 
I o/o ! % / ~  

r -v-I 
7,51 6,18 5,98 94 

10.34 8.14 1 8,22 75 
9,52 7,77 7,59 

8,70 6.30 8,691 6,85 97 
8,30 7,10 3.13[ 6.98 99 
7.35 6.13 7.591 5.98 75, 

II.23 8,77 II,361 8.96 87 
Ig.36 7.94 10,421 8.22 93 
9,52 7,51 9,63] 7,59 99 

1 

8.49 6.93 8,69] 6.85 93 
8,27 6.80 8.131 6.98 99 
7.47 5.92 7.591 5.98 92 

11.28 8.86 !I,361 8.96 98 
10,35 8.33 10.42 8.22 98 
9,54 7.71 9.63 7.59 95 

C) F r o m  b e n z e n e .  

t 
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T A B L E  2. 

CoD] - 
pound 

XVII 
XVIII 

XIX 
XX 

XXI 
XXll 

XXIII 
XXIV 
XXV 

XXVI 
XXVII 

XXVHI 
XXIX 
XXX 

XXXI 
XXXII 

XXXIII 
XXXIV 
XXXV 

XXXVI 
XXXVII 

XXXVII] 
XXXIX 

XL 
XLI 

XLII 
XLIII 
XLIV 
XLV 

XLVI 
XLVII 

XLVIII 
XLIX 

L 
LI 

LI1 
LIII 
LIV 

COCH~N(CH2Cfle)Y 

XC6H4N--N HCOC(OH)R2 

Imp, *C Molecular 
! (from ben- formula ndd Ical- = 

z e n e )  fou cu - 
: lated 

o-CH3 / 
o-CHa 
o-CHa 
o-CHa 
m-CHa 
m-CHa 
m-CHa 
m-CHa 

m-CHa CH2 I m-CH.~ 
p-CHa ~ 
/)-C H~, 
p-CHa 
p-CHa 
p-CHa 
p-CHa 
o-CH~ j 
o-CH:~ 
o-CH~ 
o-CH~ 
m-CH3 
m-CIt~ O 
m-CHa / 
m-CHa 
m-CHa 
rn-CH3 
p-CH~ 
p-CHa 
p-C[fa 
p-CHa 0 
p-CHa 
p-Cl fa 

o-CHa NCHa ~ { m-CHa 
m-CHa ' 
p-CHa 
p-CHa 
p-CI.!a 

C~Hs 
p-CHaOC~H4 
CaHr 
C~H,, 
C~Hs 
p-CHaC~H~ 
p-CHaOC~H, 
C~Hs 
CaHv 
C4H9 
CsHs 
p-CHaCsH~ 
p-CHaOC~H~ 
C=H~ 
CaH7 
C4H9 
C6Hs 
p-CHaOC6H~ 
CaHr 
C4H~ 
C~Hs 
p-CHaC6H4 
p-CHaOC6H4 
C=Hs 
CaH7 
C4H9 
CsH~ 
p-CHaC~H4 
p-CH.~OC~H4 
C~Hs 
CsH7 
C4H9 
C~H~ 
p-CHaOC6H4 
C~H~ 
CsHs 
p-CHaOC~H4 
C4H~ 

109--110 
91--92 

117--118 a 
129--130 b 
132--133 
163--164 
164--165 
133--134 
109--110 
85--86 

164--165 c 
182--183 c 
198--199 b 
184--185 
162--163 
162--163 c 
107--108 
140--141 c 
117--118 a 
125--126 
164--165 
151--152 a 
I42--143 
140--141 c 
115--116 
129--130 
181--182 
200--20I 
180--181 
181--182 
161--162 
168--169 
12&-129 c 
112--113 a 
129--130 c 
174--175 
160--161 c 
131--132 a 

C~8HaINaOa 
CaoH35N305 
C22HasNaOa 
C24Ha~N303 
C28HalNaOa 
CaoHas'NsO~ 
CaoHas'NaO5 
C2oHaIN303 
C22HasNaOa 
C24HagNaOa 
C~sHalNaOa 
CaoHacNaOa 
CaoHa~N~Os 
C~oHa~NaOa 
C=~HasNaOa 
C24Ha~NaOa 
C~TH~NaO4 
C~gHaaNaOa 
C2tHaaNaO4 
CzaHarNaO4 
C27H~gNaO4 
C~gHaaNaO4 
C=gHaaNsO~ 
C~gH~gNaO~ 
C=tHaa'NaO4 
CzaHarNaO4 
C=7Ha~NaO4 
C~oHaaNaO4 
C29Ha,NaO~ 
Ct9H~gNaO4 
CmHaaNaO4 
C=aHarNaO4 
C=4H4oN4Oa 
CaoHacN~Os 

!C24H4oN40a 
i C~8H~2;N4Oa 
CaoH~'N~Os 
C~4H4oN~Oa 

9.37 
8.04 
0,80 
9.97 
9.28 
8.85 
8.03 

11,67 
10.65 
9.89 
9.04 9.19 
8.73 8.84 
8.15 8,12 
1,64 11.63 
t0.76 10.79 
[0,20 10.07 
9.11 9,i5 
8 13 [ 8.09 

10.63 110.74 
] 9.9311002 

9. 4 ~ 9.15 
i 8s 8 84 

8.07 I 8,09 
il I 60 l,b0 
!10.70 ]10,74 

9,92 
9.19 
827 
8,02 

l 1.40 
!0,77 
10,00 
2,83 
10.44 
12.80 
11.78 11.86 1 
1067 10s 1 
12.75 12,98 t 

9.19 99 
8,12 86 
0.79 96 
).07 97 
9,19 98 
8.84 99 
8.12 89 

11.63 89 
10.79.90 
10.07 90 

93 
87 
99 
95 
96 
97 

g 
199 
199 
81 
81 
99 
94 
87 

10.02 81 
9.15 98 
8.84 80 
8,09 8L 

11.50 86 
19.74 87 
10,02 i 82 
12.96 i 85 
10.53 96 
1219a 166 

66 
66 
85 l 

a) F r o m  CC14. b) F r o m  alcohol ,  c) F r o m  to luene .  

On hea t ing  the  e h l o r o a e e t y l  d e r i v a t i v e s  in  benzene  with an e x c e s s  of p i p e r i d i n e ,  m o r p h o l i n e ,  o r  N-  
m e t h y l p i p e r a z i n e ,  the c o r r e s p o n d i n g  a m i n o a c e t y l  compounds  a r e  ob ta ined  (Table  2): 

+CICH2COCI 
CHaC~H ~ N H N HCOC(OH) R 2 CH3CsH 4 N--NHCOC ( Oil )R~ 

COCH2C[ 

HN X 
CH~C~ H~N--NHCOC(OH)R~ 

R=C..tI~., p-CHaC~H4~ p-CHaOC6H,I~ C2H5~ Call;., CIH~; X=CHej O~ NCH 3 

The I l l  s p e c t r a  of CCI~ so lu t ions  of a l l  the compounds  show two bands  in  the 3 0 0 0 - c m  -1 r e g i o n ,  at 
3625 and 3340 c m  -1. These  a re  due to the stretching of the f r ee  OH and NH groups .  In the crystalline 
s t a t e ,  t h e r e  is a r e d u c t i o n  in  the i n t ens i t y  of the bands  due to the  v i b r a t i o n s  of the OH and NH groups ,  i n -  
d i ca t i ng  the i r  i n v o l v e m e n t  in h y d r o g e n  bonding.  That . the  ca rbony l  gro.uo a lso  p a r t i c i p a t e s  in the f o r m a t i o n  
of h y d r o g e n  bonds~ is ind ica ted  by a r e d u c t i o n  in the f r equency  of the a m i d e - I b a n d s  on p a s s i n g  f r o m  the d i s -  
so lved  to the c r y s t a l l i n e  s ta te .  T h e a m i d e - I  band  , as in o the r  a r y l hyd r a z i de s ;  [8], is sp l i t  (1696-1702 and 
1676-1688 c m  -1 in the c r y s t a l s ,  and 1717 and 1690 c m  -1 in  so lu t ion) .  The s t r e t c h i n g  f r e q u e n c i e s  of the 
C - O H  bond r e m a i n  at  1060 cm -1 as in the s t a r t i n g  t o l y l h y d r a z i n e s  [9] and o the r  b e n z i l i c  a r y l h y d r a z i d e s  
[10], As a r e s u l t  of the p r e s e n c e  of the m o r p h o l i n e  r i n g  in XXXIII, XXXVII, and XLII I ,  bands  a p p e a r  at  
870-877 and 804-824 c m  -1, which a r e a t t r i b u t e d  [11] to the v i b r a t i o n  f r e q u e n c i e s  of the m o r p h o l i n e  r i n g  
as a whole,  and a band  at  1118 cm-1 which r e  s ul ts  f r o m  the v ib r  a t ion of the C -  O - C  bonds  in the m o r p h o l i n e  r ing .  
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TABLE 3. pKR+ for  ~-(Amino- 
aee ty l ) -  fl- (p- tolyl )hydraz ides 
of Di - (p-an isy l )g lyco l ic  Acid 

Com- 
pound 

XVIII 
XXllI  
XXlX 

XXXIV 

The s p e c t r u m  of LII  shows a band at 1167 cm -1, a t t r ibuted [12] 
to the v ibra t ion  of the p iperaz ine  ring. The p iper id inoace ty l  d e r i v -  
a t ives  show bands at 770,870,  and 119 em -1 and are  a t t r ibuted [13, 
14] to the p iper id ine  r ing.  

Com- 
DX~ pound D[<,. The introduction of an aminoace ty l  group into the hydraz ide  

changes the na ture  of the UV s p e c t r u m  to a cons iderab le  extent.  By 
-t.,,31 XX~XLIX -9.49 --9,59 - -9 .45 compar i son  with the s p e c t r a  of  the paren t  to ly lhydraz ides  [7], the 
-9.54 L -91~ m a x i m u m  undergoes  smoothing,  and the absorpt ion  curves  show a 
--9,22 LIII -9.07 

smooth  reduct ion with a sma l l  inflexion. 

Diarylglycol ic  a ry lhydraz ides  exhibit  the phenomenon of ha lo -  
e h r o m i s m  [15]. This  p rope r ty  is also found in the aminoace ty l  d e r i v -  

The ha lochromic  sa l t s  of the p iper id ino- ,  morpho l ino- ,  and N-methy lp ipe raz inoaee ty l  de r iva t ives  at ives.  
of d i - (p-an isy l )g lyco l ic  hydraz ide  p o s s e s s  a m a x i m u m  at 570 nm (log e 4.61), which co r r e sponds  to the 
absorpt ion of the ha lochromic  sa l t s  of the paren t  to ly lhydraz ides  [16]. 

The bas ie i ty  of  the carbonyl  carbon a tom of the aminoace ty l  de r iva t ives  of d i (p-anisyl)glycol ic  hy-  
draz ide  were  de te rmined  by the spec t ropho tome t r i c  method [17, 18]. The PKR+ values  a re  given in Table  3. 

We see  f r o m  the r e s u l t s  that  the nature  of the  acyl  r es idue  has l i t t le  effect  on the bas ic i ty  of the 
carbonyl  ca rbon  a tom,  s ince the PKR+ values  obtained a re  s i m i l a r  to those  for  the acetyl  and benzoyl d e r i v -  
a t ives  of d i - (p-an isy l )g lyco l ic  phenyl-  and p - to ly lhydraz ides  [18]. 

EXPERIMENTAL 

Benzilic ~-(Chloroacetyl)-fl-(o-tolyl)hydrazide (I). To a solution of 5 g of benzilic o-tolylhydrazide 
[5] in benzenewas added 4.8 g (0.26 mmole) of chloroacetyl chloride, and the mixture was heated on a water 
bath for 1 h. The hydrazide (I) was isolated by evaporation of the solvent. It was soluble in benzene, tolu- 
ene, alcohol, and glacial acetic acid. 

Compounds II-XVI were obtained in a similar manner. 

Benzilic fi-(Piperidinoacetyl)-fl-(o-tolyl)hydrazide (XVII). A benzene solution of i g of compound I 
was heated with 1.8g (8 mmole)ofpiperidine ona water bath for 2 h. The product was isolated by removal 
of the solvent ,  and was soluble in benzene,  toluene,  and alcohol,  and glac ia l  acet ic  acid, but only spar ing ly  
soluble in water .  

Compounds XVIII-LIV were  obtained in a s i m i l a r  manner .  

The IR s p e c t r a  were  r e c o r d e d  on an IKS-14 spee t ropho tome te r ,  as pas tes  in Vasel ine oil,  or  as so lu-  
t ions in CC14. The UV s p e c t r a  were  obtained on an SF-4  spec t ropho tome te r ,  as solutions in alcohol. The 
ha lochromie  solut ions were  p r e p a r e d  by adding 1 ml  of an acet ic  acid solution of the aminoacety l  d e r i v a -  
t ive of known concentra t ion  to 9 ml  of H2SO4, of var ious  pe rcen tage  composi t ions .  The s p e c t r a  of the ha lo-  
ch romic  solut ions were  obtained on an SF-10 r eco rd ing  spec t ropho tomete r .  
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