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THE DETECTION OF POISONS. 

T o x i c o l o g y i s one of the most comprehensive o f the s c i e n c e s 

and may be d e f i n e d as t h a t branch o f m e d i c a l s c i e n c e which t r e a t s 

of p o i s o n s . I t i s not easy t o d e f i n e the term p o i s o n but i t may 

be d e f i n e d or c o n s i d e r e d as any s u b s t a n c e , w h i c h , a c t i n g c h e m i c a l l y 

or p h y s i o l o g i c a l l y , u n i f o r m l y causes d e l e t e r i o u s e f f e c t s or death, 

when brought i n c o n t a c t w i t h , i n t r o d u c e d i n t o or generated w i t h i n 

the body. 

^^le p a r t s of the body u s u a l l y examined i n the case o f s u s ­

pected p o i s o n i n g a r e the stomach and c o n t e n t s , t h e i n t e s t i n e s and 

c o n t e n t s , t h e l i v e r , t h e k i d n e y s , t h e b r a i n , m u s c u l a r t i s s u e , t h e 

b l a d d e r and a p o r t i o n of u r i n e . The o r g a n i c m a t e r i a l s h o u l d be 

ground or chopped and d i s t i l l e d under proper c o n d i t i o n s . 

P h o s p h o r u s , a l c o h o l , c h l o r o f o r m , h y d r o c y a n i c a c i d , c a r b o l i c a c i d , 

a n i l i n e , n i t r o b e n z e n e , e t c . , m a y be s e p a r a t e d from o r g a n i c admixture 

by d i s t i l l a t i o n . The c o n t e n t s o f the s t o m a c h , i n t e s t i n e and f i n e l y 

d i v i d e d v i s c e r a s h o u l d be a c i d u l a t e d w i t h T a r t a r i c a c i d p r i o r t o 

d i s t i l l a t i o n . 

The a l k a l o i d s , m a n y g l u c o s i d e a and b i t t e r p r i n c i p l e s , a s w e l l 

as c e r t a i n s y n t h e t i c drugs l i k e a c e t a n i l i d e , p h e n a c e t i n e and a n t i ­

p y r i n e a r e not v o l a t i l e and must be e x t r a c t e d from e x t r a n e o u s 

m a t t e r w i t h hot a l c o h o l c o n t a i n i n g t a r t a r i c a c i d . 

A r s e n i c may be s e p a r a t e d from o r g a n i c m a t t e r by d r y i n g the 

o r g a n i c s u b s t a n c e and d i s t i l l i n g w i t h s t r o n g h y d r o c h l o r i c a c i d and 

potassium c h l o r a t e . Other m e t a l l i c p c i s o n a s h o u l d be t e s t e d f o r 

d i r e c t l y i n the presence o f the o r g a n i c m a t t e r or a f t e r i t s 

d e s t r u c t i o n by propnr o x i d i z i n g a g e n t s . 
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Y e l l o w Phosphorus,Hydrocyanic A c i d , C a r b o l i c A c i d , C h l o r o f o r m , C h l o r a l 

H y d r a t e , N i t r o b e n z e n e , A n i l i n e , i t h y l Alcohol,Acetone and Carbon B i ­

s u l p h i d e a r e among the most important v o l a t i l e p o i s o n s . 

Phosphorus can be d e t e c t e d w i t h c e r t a i n t y by e i t h e r the 

M i t s c h e r l i c h or the E l o n d l o t - D x i s a a r d t h a t . Free Phosphorus may be 

detecteid by S c h e r e r s t e s t . T h i s t e s t i s baaed on the r e d u c i n g 

a c t i o n o f Phosphorus vapor on a s o l u t i o n o f s i l v e r n i t r a t e which 

becomes bl a c k e n e d i f exposed to i t s a c t i o n . Some of the o r i g i n a l 

m a t e r i a l was p l a c e d i n a s m a l l Srlenmeyer f l a s k . A s m a l l q u a n t i t y of 

e t h e r was added and a s t r i p of w h i t e f i l t e r paper,moistened w i t h 

s i l v e r n i t r a t e s o l u t i o r i ^ w a s suspended i n the mouth of the f l a s k . 

The f a c t t h a t the f i l t e r paper was darkened proved the presence of 

Y e l l o w Phosphorus. 

The most d e l i c a t e t e s t f o r the d e t e c t i o n of P i s based on 

the l u m i n o s i t y of i t s v a p o r . T h i s i a known as the M i t s c h e r l i c h method 

and was c a r r i e d out as f o i l o w e : 

The m a t t e r under e x a m i n a t i o n was p l a c e d i n a l a r g e f l a s k and e q u a l 

volumes of w a t e r and H^Soy. were added. The f l a s k was then a d j u s t e d 

to a L i e b i g condenser. The a p p l i c a t i o n o f h e a t v a p o r i z e d the phos­

phorus and o b s e r v a t i o n s made i n the dark showed f l a s h e s of l i g h t and 

even a luminous r i n g a t tbir p o i n t o f c o n d e n s a t i o n . When much P i s 

p r e s e n t the tube w i l l be luminous throughout i t s whole e x t e n t . One 

p a r t of phosphorus i n 200,ooo>000 p a r t s of substance has • been 

d e t e c t e d by t h i s method. 

The E l o n d l o t - D u s s a r d method i s based on the f a c t t h a t 

phosphine burns w i t h a b e a u t i f u l green flame w h i c h can e a s i l y be seen 

i n a dark room. The t h a t was c a r r i e d out as f o l l o w s : 

Some o f the o r i g i n a l m a t e r i a l was p l a c e d i n a hydrogen g e n e r a t i n g 
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f l a s k and the gas was passed through Ag N 0 3 s o l u t i o n f o r s e v e r a l 

h o u r s . The b l a c k p r e c i p i t a t e of s i l v e r phosphide was c o l l e c t e d on a f i l t e r 

f r e e from a s h . Hydrogen was g e n e r a t e d from phosphorus-free Zn and Ha^So^x. 

The b l a c k p r e c i p i t a t e o f s i l v e r phosphide was washed i n t o a f l a s k and 

phosphorus was t e s t e d f o r . A green cone appeared upon the hydrogen 

flame and a p o r c e l a i n d i s h depressed upon the flame produeed a b e a u t i f u l 

emerald-green glow. 

C h r o n i c phosphorvis p o i s o n i n g i a e s p e c i a l l y l i a b l e t o occur among 

people engaged i n the manufacture of phosphorus matchBs. " Phossy " jaw 

i s caused by the i n h a l a t i o n o f phosphine. Many S t a t e s have passed laws 

r e q u i r i n g the use o f Phosphorus t r i s u l p l j i d e i n the making of matches. 

T h i s compound has no d e l o t e r i o u s e f f e c t s . 

H y d r o c y a n i c Acid.HCn^is a v e r y p o w e r f u l p o i s o n which can e a s i l y 

be r e c o g n i z e d by i t s odor. 

The f o l l o w i n g t e s t s were a p p l i e d f o r the d e t e c t i o n o f Hydrocyanic A c i d . 

( 1 ) A p o r t i o n o f the d i s t i l l a t e was a c i d i f i e d w i t h d i l u t e N i t r i c A c i d , 

and a s o l u t i o n o f s i l v e r n i t r a t e was added. A w h i t e cxxrdy p r e c i p i t a t e 

o f Ag Cn̂ . ZThe l i m i t of d e l i c a c y i s 1:250,000. 

( 2 ) P r u s s i a n B l u e T e s t . A s o l u t i o n of KOH was added to the d i s t i l l a t e , 

one or two drops of f e r r o u s s u l p h a t e and one drop of f e r r i c c h l o r i d e 

s o l u t i o n . The mi>ikture was warmed and then a c i d u l a t e d w i t h d i l u t e H 0 1 . 

A p r e c i p i t a t e o f P r u s s i a n B l u e was formed. 

( 3 ) Sulpho - Cyanato T e s t . Three or f o u r drona of KOH s o l u t i o n were 

added to a poiHon of the d i s t i l l a t e . . Then a s m a l l q u a n t i t y of Ammonium 

S u l p h i d e . The s o l u t i o n was e v a p o r a t e d to d r y n e s s , the r e s i d u e d i s s o l v e d 

i n w ater a c i d i f i e d w i t h d i l u t e H C I . The s o l u t i o n was f i l t e r e d to rem­

ove s u l p h u r and a drop of f e r r i c c h l o r i d e was added. A r e d d i s h t o 

b l o o d - r e d c o l o r appeared. 

Q u a n t i t a t i v e D e t e r m i n a t i o n o f H Cn. 
A . w e i ^ l j e ^ p o r t i o n of m a t e r i a l was a c i d i f i e d w i t h t a r t a r i c a c i d and 
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AgCn was p r e c i p i t a t e d fron. s i l v e r n i t r a t e s o l u t i o n . The p r e c i p i t a t e 

was i g n i t e d i n a weighed p o r c e l a i n c r u c i b l e . The q u a n t i t y of m e t a l l i c 

s i l v e r o b t a i n e d was then determined. 

C a l c u l a t i o n s a c c o r d i n g t o my q u a n t i t a t i v e f i n d i n g s : 

Weight of Ag No^ 0.309 grams. 
" " c r u c i b l e and Ag Cn 37.7P65 g r . 

" " " alone.. 5^.4250. 
" " 'Ag Cn 0.2415. 

F a c t o r : 
% CI.,(134): ®g(108) =0.8059 
0.2415 X 0.8059=0.194625 

Weight of c r u c i b l e , A g Cn,ash and reduced Ag 37.7303 g r , 
" r " and Ag Cn 37.7205 g r . 
" " ash .0002 g r . 57.7263 

~~" 0.004a~'gr, 

T o t a l S i l v e r : -
0.194-625 p l u s 0.004 = 0.198625 

0.198625 X iqO_ ^ 
0.309 .>i.^c A o^ Ag. 

Formula Weight o f Ag-No3= 169.66 
" « " .Ag = 108. 

C a l c u l a t e d percentage o f Ag 64.pp 
T h e o r e t i c a l percentage ....... .65.45 
E r r o r of C a l c u l a t i o n 0.8;3 5̂  

C a r b o l i c Acid,C^H^.OH, i s one o f the moat deadly and r a p i d l y a c t i n g 

p o i sons known. The odor i s v e r y c h a r a c t e r i s t i c and i s one of the most 

d e l i c a t e t e s t s f o r C a r b o l i c A c i d . 

The t e s t e enumerated below were made f o r C a r b o l i c A c i d : 

( 1 ) M i l l o n ' s T e s t . - M i l l o n ' s Reagent ( 1 p a r t o f Hg d i s s o l v e d i r 1 p a r t 

o f fuming N i t r i c A c i d ) h e a t e d w i t h a s o l u t i o n c o n t a i n i n g o n l y a t r a c e 

of Phenol s t r u c k a r e d to d a r k - r e d c o l o r . A d i s t i n c t r e d c o l o r i s g i v e n 

by 0.00005 grams of C a r b o l i c A c i d d i l u t e d 1:100,000. 

( 2 ) Bromine ''ater T e s t . - T h i s r e a g e n t produced a y e l l o w i s h - w h i t e 

p r e c i p i t a t e of t r i b r o m o p h e i i o l ( C^H^.Bi^ .OH) even w i t h a v e r y d i l u t e 

s o l u t i o n of the a c i d . 
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( 3 ) F e r r i c C l i l o r i d e T e a t . - A s o l u t i o n o f Fe C I 5 gave a v i o l e t or 

p-urple c o l o r w i t h an aqueous Phenol s o l u t i o n . 

Q u a n t i t a t i v e D e t e r m i n a t i o n of C a r b o l i c A c i d . 

The c a l c u l a t i o n s a c c o r d i n g t o my q u a n t i t a t i v e f i n d i n g s were baaed on 

those o f the Kop p e s c h a a r - B e c k u r t s method as g i v e n i n " The D e t e c t i o n 

of P o i s o n s " by A u t e n r i e t h and Warren. 

The f o l l o w i o i ^ s t a n d a r d s o l u t i o n s a r e r e q u i r e d : 

( 1 ) K/lOOPotassivyu Bromide s o l u t i o n c o n t a i n i n g 5.939 grams per 1000 C O 

( 8 ) N / 1 0 0 Potassium Eromate s o l u t i o n c o n t a i n i n g 1.65'^ grams per 1000 c. 

( 3 ) N/1I9 Sodium H y p o s u l p h i t e s o l u t i o n c o n t a i n i n g 84.85 grams per 1000 c. 

( 4 ) Potassium I o d i d e s o l u t i o n c o n t a i n i n g 185 grama o f K I per 1000 c.c. 

The method o f procedure was as f o l l o w s : 

85 c . c . o f 0.1 per cent c a r b o l i c a c i d a o l u t i n n were put i n t o a t i g h t l y 

stopper-3d f l a s k . 50 c . c . each of s t a n d a r d RBr and KErO. s o l u t i o n s were 

added,then 5 c . c . o f p u r e , c o n c e n t r a t e d s u l p h u r i c a c i d were added and 

the m.ixture wa"^ shaken v i g o r o u i l y . 'Ihe f l a s k was opened i n 15 minutes 

and 10 c . c . of s t a n d a r d K I s o l u t i o n were added. A f t e r f i v e minutes 

f r e e i o d i n e was t i t r a t e d w i t h K/10 sodium h y p o s u l p h i t e s o l u t i o n . E x c e s s 

of f r e e bromine and a l s o p r e c i p i t a t e d t r i b r c m o p h e n o l bromide a c t e d upon 

the K I , a c c o r d i n g t o the e q u a t i o n : 

C^H^.Br^ .GBr f K I = I + C^H^.Erg.CK. 

Each molecule o f c a r b o l i c a c i d r e q u i r e d 6 atoms o f bromine which i n 

t u r n s e t 6 atoms o f i o d i n e f r e e . 

The c a l c m l a t i o n a c c o r d i n g t o my q u a n t i t a t i v e f i n d i n g s b e i n g : 

S u l p h u r i c a c i d l i b e r a t e s 0.1994 grams o f bromine from 50 c . c . o f N/IOO 

KBr s o l u t i o n , 3 n d 0.05pp gram.s from 5 0 c . c . o f N/IOO KBrOj s o l u t i o n , o r 

0.83 93 grams i n a l l . 

S i n c e each mdecule of c a r b o l i c a c i d r e q u i r e s 6 atoms o f bromine,the 

f o l l o w i n g p r o p o r t i o n shows how much c a r b o l i c a c i d can be c o n v e r t e d 
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i n t o tribromophenol by 0.2o9o grams of bromine: 

6 B r . p it^OH 
480 • '^94 = 0.8393 : x. 

and X = 0.04 69 grams. 

1 c.c. o f N/10 Najj^S^jO*. .5 H^O s o l u t i o n corresponds to 0.008 grams of 

bromine which can c o n v e r t 0.00156 grams of c a r b o l i c a c i d i n t o t r i ­

bromophenol . f o r 

480 : 94 = 0.008 :x, 

and X = 0.00156 grams. T h e r e f o r e , f o r e v e r y c . c . of n/10 sodium hypo­

s u l p h i t e s o l u t i o n , u s e d t o combine w i t h i o d i n e s e t f r e e by bromine, 

s u b t r a c t 0.00156 grams from 0.0469 grams of c a r b o l i c a c i d . 

C h l o r o f o r m , G K C l ^ , i s e a s i l y r e c o g n i z e d i n the f r e e s t a t e by i t s 

c h a r a c t e r i s t i c odor. I t s e p a r a t e d from the d i s t i l l a t e i n heavy, c o l o r ­

l e s s g l o b u l e s . 

The f o l l o w i n g t e s t s were made i n the d e t e c t i c h of c h l o r o f o r m : 

( 1 ) P h e n y l i s o c y a n i d e Test.-On the a d d i t i o n of a few drops of a n i l i n e 

and an a l c o h o l i c s o l u t i o n of KOH to the d i s t i l l a t e F h e n y l i s c c y a n i d e 

was formed. The p e n e t r a t i n g and r e p u l s i v e odor of t h i s compound 

e a s i l y r e c o g n i z e d . 

CHCI3 j Ĉ Ĥ .NH_2_ + ^ " C^K,f-.KC + 3KCl-^3Ii^0. 

F e h l i n g ' s S o l u t i o n T e s t . - A r e d p r e c i p i t a t e of cuprous oxide was formed 

upon warming the d i s t i l l a t e w i t h F e h l i n g ' s s o l u t i o n . 

( 3 ) C o n v e r s i o n of c h l o r o f o r m i n t o HON.- A p o r t i o n of the d i s t i l l a t e 

was put i n t o a p r e s s u r e f l a k M w i t h some s o l i d ammonium c h l o r i d e and 

2 c . c . of a l c o h o l i c EOH s o l u t i o n . The f l a s k was s e a l e d and h e a t e d "to 

b o i l i n g i n a w a t e r - b a t h . The s o l u t i o n was c o o l e d and the P r u s s i a n B l u e 

t e s t f o r HON was made. 

CH C l ^ j HI^ j 3K0H = HCN^oKCl j- SH^O. 
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C h l o r a l Hydrate,CC1^.CH(OH)^ , produceo pronounced coma when t a k e n 

i n t e r n a l l y . Reducing agents reduce i t t c Chloroform. H e a t i n g i t w i t h 

c a l c i n e d magnesixim oxide reduced i t t o c h l o r o f o r m and f o r m i c a c i d . 

PCCl^ .CH(OH)_^ \O = 2CHC^ -j Mg(OOCH)^ |- H_̂ 0. 

M e r c u r i c c h l o r i d e s o l u t i o n formed white,mercurous c h l o r i d e ( H g ^ C l ^ ) 

w i t h f o r m i c a c i d . Upon warming w i t h s i l v e r n i t r a t e s o l u t i o n m e t a l l i c 
y 

s i l v e r was d e p o s i t e d by the a c t i o n o f the f o r m i c a c i d . 

M:g(OOCHlj_ \5 ^ Mg(KO^)^ f PHNÔ , f P.Co^. 

T e s t s as enumerated below were made f o r c h l o r a l h y d r a t e . 

( 1 ) The a d d i t i o n ©f M e s s i e r ' s r e a g e n t t o an aqueous c h l o r a l h y d r a t e 

s o l u t i o n produced a b r i c k - r e d p r e c i p i t a t e w h i c h i n time chahged t o 

a d i r t y y e l l o w i s h - g r e e n . 

( 2 ) ?fhen a few c. c . o f c h l o r a l h y d r a t e s o l u t i o n were b o i l e d w i t h a 

s m a l l q u a n t i t y o f s o d i m h y p o s u l p h i t e s o l u t i o n and KOH s o l u t i o n a 

t u r b i d l i q u i d w i t h a b r i c k - r e d c o l o r wa's formed. 

lodoform,CHIg,may be r e c o g n i z e d by i t s d i s t i n c t i v e odor. Upon 

g e n t l y warming a few drops o f a l c o h o l i c iodoform s o l u t i o n w i t h a s m a l l 

q u a n t i t y o f sodium phe n o l a t e ( C^H^-.ONa) s o l u t i o n a. r e d substance w i s 

p r e c i p i t a t e d . 

N i t robenzene, Ĉ ,n̂ .NÔ  , was d e t e c t e d by i t s odor and by the separat&n 

o f y e l l o w i s h g l o b u l e s i n the d i s t i l l a t e . 

(//The a d d i t i o n o f a few drops o f an aqueous s o l u t i o n o f sodium h y p o c h l o r i t e 

produced a v i o l e t - b l u e or p u r p l e - v i o l e t c o l o r a t i o n w h i c h g r a d u a l l y 

changed t o a d i r t y r e d . 

f-i^Promine w a t e r produced a f l e s h - c o l o r e d p r e c i p i t a t e when added t o an 

aqueous s o l u t i o n o f a n i l i n e . T h i s t e s t i s v e r y s e n s i t i v e 1 : 66,000. 

A n i l i n e , CfcĤ ^̂ .NĤ , was d e t e c t e d by t e s t a 1 and 2 d e s c r i b e d toider 

N i t r o b e n z e n e . 



E t h y l Alcohol,C^K^.OH, a f f e c t s the b r a i n v e r y m a t e r i a l l y . I t was r e c o g ­

n i z e d by i t s odor and by the f o l l o w i n g t e s t a : 

( 1 ) B e r t h e l o t ' s T e s t . - The d i s t i l l a t e was shaken w i t h a few drops o f 

be n z o y l c h l o r i d e and 3 t o 5 drops o f liaOH. E t h y l benzoate which 

has a c h a r a c t e r i s t i c , a r o m a t i c odor was formed. 

C^H^...aOCl 4 CjjH^OH +KaOH = C^rlfi-.CO.C^ H^ 4 NaCl 4 H^O. 

( 2 ) S t h y l A c e t a t e T e s t . - The l i q u i d c o n t a i n i n g a l c o h o l was mixed w i t h 

the same voliame o f s u l p h u r i c a c i d and ssisSt a s m a l l q u a n t i t y o f sodium 

a c e t a t e was added. 

C_̂ Ĥ .OH j- H^SO^ = C^H^O.GO^.OH 

CH^.CO.ONa 4 C^H^-.CC^.OH = CH^ .CO.OC^H^ Na KSO^. 

E t h y l A c e t a t e was e a s i l y r e c o g n i z e d by i t s odor. 

Acetone, CHj.CO.O!^^ i s not poisonous. The f o l l o w i n g t e s t s were 

made f o r : ' t : 

( 1 ) L i e b e n ' s iodoform t e s t . - Y e l l o w i s h o r y s t e l s of iodoform were for^^^ed 

upon the a d d i t i o n o f a few c r y s t a l s o f i o d i n e and a s m a l l q u a n t i t y o f 

KOH s o l u t i o n t o the d i s t i l l a t e . 

( 2 ) L e g a l ' 3 Teat.-The a d d i t i o n of sodium n i t r o p r u s s i d e s o l u t i o n and 

KOH s o l u t i o n to the l i q u i d c o n t a i n i n g acetone produced a r e d or ###ih#l#Jii# 

r e d d i s h - y e l l o w c o l o r w h i c h soon changed t o y e l l o w . The a d d i t i o n 

o f A c e t i c a c i d i n e x c e s s changed the c o l o r o f the s o l u t i o n t o carmine 

or p u r p l i s h - r e d . Heat changed the c o l o r t o v i o l e t . 

Carbon r i s u l p h i d e , C S ^ , i s a c o l o r l e s s l i q u i d h a v i n g a v e r y 

c h a r a c t e r i s t i c odor. Taken i n t e r n a l l y , i t c auses decomposition o f the 

r e d b l o o d - c o r p u s c l e s . 

CS^ was d e t e c t e d by the f o l l o w i n g t e s t s : 

( 1 ) Lead A c e t a t e T e s t . - Lead A c e t a t e and KOH s o l u t i o n s caused a b l a c k 

p r e c i p i t a t e of PbS when added t o the aqueous carbon d i s u l p h i d e s o l u t i o n . 

( 2 ) Sulphocyanate t e s t . - T h e d i s t i l l a t e was heated w i t h ammonium h y d r o x i d e 

apioluticn and a l c o h o l . The a d d i t i o n of f e r r i c c h l o r i d e s o l u t i o n cau'Sed 



9 

a deep r e d c o l o r t o be formed. 

( 3 ) Xanthogenate T e a t . - A fpw c . c . of the d i s t i l l a t e were shaken w i t h 

e x c e s s o f a s a t u r a t e d solu.tion of KOH i n a b s o l u t e a l c o h o l . The s o l u t i n n 

was a c i d i f i e d w i t h a c e t i c a c i d and 1 or 2 drops of copper s u l p h a t e 

s o l u t i o n wrne added, A b r o w n i s h - b l a c k p r e c i p i t a t e of c u p r i c x a n t h o ­

genate was forined. 
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KON-VOLATILE ORGANIC SUBSTANCES. 

The a l k a l o i d s and g l u c o s i d e s ape not v o l a t i l e w i t h steam and 

m u s t , t h e r e f o r e , be e x t r a c t e d from the o r g a n i c m a t t e r by the " S t a a s -

OttG " method. 

The m a t t e r t o be examined was mixed w i t h a b s o l u t e a l c o h o l and 

then a c i d u l a t e d w i t h t a r t a r i c a c i d . The f l a s k w«s connected w i t h a 

r e f l u x condenser and h e a t was a p p l i e d . The m i x t u r e was cooled and f i l t e r e d . 

The f i l t r a t e was e v a p o r a t e d t o a s y r u p i n a s m a l l g l a s s d i s h on the 

w a t e r b a t h . The r e s i d u e was mixed w i t h lOOc.c. of w a t e r . f i l t e r e d and x̂  

e v a p o t a t e d a g a i n . The r e s i d u e was mixed w i t h a b s o l u t e a l c o h o l and then 

f i l t e r e d . The s o l u t i o n was e v a p o r a t e d and the r e s i d i i e was d i s s o l v e d i n 

6O0.C. of w a t e r . The a c i d , a q u e o u s ' s o l u t i o n was then e x t r a c t e d 2 or 3 

times w i t h e t h e r . The e t h e r s o l u t i o n was s l o w l y e v a p o r a t e d i n a s m a l l 

g l a s s d i s h upon a w a t e r - b a t h p r e v i o u s l y h e a t e d s l i g h t l y above 35 d egrees. 

P r e c a u t i o n s were t a k e n not to have gas b u r n i n g d u r i n g t h i s o p e r a t i o n . 

The r e s i d u e was exarained f o r A c e t a n i l i d e , P h e n a c e t i n e , P i c r i c A c i d , 

C a f f e i n e , A n t i p y r i n e and S a l i c y l i c A c i d . 

P i c r i c Acid.C^H^.(NO^)^.OH i a an i n t e n s e y e l l o w , c r y s t a l l i n e sub­

s t a n c e which was r e c o g n i z e d by the f o l l o v r i n g t e a t s : 

( 1 ) Dyeing T e s t . - The substance c o n t a i n i n g the P i c r i c A c i d was d i s s o l v e d 

i n hot w a t e r . A woolen and a c o t t o n t h r e a d were t h e n i n t r o d u c e d i n t o 

t h i q s o l u t i o n . About t w e l v e hoiu's l a t e r the t h r e a d s were removed and 

r i n s e d i n i n pure w a t e r . The f a c t t h c t the woolen t h r e a d was c o l o r e d 

y e l l o w proved the presence of p i c r i c a c i d . 

f i c r i c a c i d i s not f a s t upon v e g e t a b l e m a t t e r l i k e c o t t o n . P i e r i c , a c i d 

d i l u t e d 1:110,000 w i l l produce a y e l l o w c o l o r on wool. 

( 2 ) l a o p u r p u r i c a c i d T e s t . - An aqueous s o l u t i o n of p i c r i c a c i d was 

h e a t e d w i t h KCN s o l u t i o n and a s o l u t i o n of NaOH. Red potassitim i s o -

p u r p t i r a t e was formed. 
f z l Amraoriiackl Copper Sulphate T e s t . - A y e l l o w i s h - g r e e n p r e c i p i t a t e w^as 
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formed upon the a d d i t i o n of rniir.oniaEal copper s u l p h a t e s o l u t i o n t o 

the d i s t i l l a t e . 

Acetanilide^C^Hj-.NH.CO.CHg , was e a s i l y r e c o g n i z e d by the 

c h a r a c t 3 r i s i . t i c ludophenol t e s t which * s s c a r r i e d ou.t as f o l l o w s : 

The s o l T i t i o n was b o i l e c ' ^ i t h about 8 c.o. of HCl. The s o l u t i o n was 

co o l e d and 3 c . c . of aqueous c a r b o l i c a c i d s o l u t i o n were added. A few 

drops of c a l c i u m h y p o c h l o r i t e s o l u t i o n produced a v i o l e t - r e d c o l o r . 

Upon the a d d i t i o n o f NH^OH as a top l a y e r ^ a b e a u t i f u l i n d i g o - b l u e 

c o l o r appeared." 

A c e t a n i l i d e i s decomposed i n t o a n i l i n e and p o t a s s i i r a a c e t a t e upon 

h e a t i n g w i t h KOH. 

C^H^.NH.CO.CI^ j KOH = C^H^.KH^. f GH^.CO.OK. 

Ph e n a c e t i n e , Ĝ Hz;̂ .NH.OĈ H.̂ . CO. C H 3 , i s a c o l o r l e s s , c r y s t a l l i n e body 

which was r e c o g n i z e d by the t e s t s enumerated below: 

( 1 ) Chromic A c i d T e s t . - Phenacetine was d i s s o l v e d i n 8 c . c . o f HCl 

and b o i l e d . The s o l u t i o n was d i l u t e d w i t h 15 c . c . of w a t e r , c o o l e d and 

f i l t e r e d . The a d d i t i o n o f a few drops of chromic a c i d s o l u t i o n pro­

duced a r u b y - r o d c o l o r . . . 

( 8 ) A u t e n r i e t h - H i n s b e r g T e s t . - ( a ) P h e n a c e t i n e d i s s o l v e s t o a y e l l o w 

to orange-rod c o l o r upon h e a t i n g w i t h d i l u t e HNQy.(Distinction from 

A c e t a n i l i d e and A n t i p y r i n e ) . 

( b ) T h e a d d i t i o n o f c o n c e n t r a t e d HNO^ gave the same r e s u l t , 

A n t i p y r i n e was r e c o g n i z e d by the f o l l o w i n g t e s t a ; 

( 1 ) T a n n i c A c i d produced an abundant w h i t e p r e c i p i t a t e w i t h a n t i p y r i n e . 

( 2 ) Fuming N i t r i c A c i d d i s s o l v e d t t t o a green c o l o r . 

( 3 ) The a d d i t i o n o f potassium n i t r i t e and d i l u t e s u l p h u r i c a c i d caused 

green or b l u e c o l o r t o appear. 



C a f f e i n e i s a w h i t e , c r y s t a l l i n e body w h i c h was d e t e c t e d by 

adding s a t u r a t e d c h l o r i n e w a t e r and e v a p o r a t i n g . A y e l l o w i s h - g r e e n 

r e a i f l u e remained which became p u r p l e - r e d upon the a d d i t i o n o f a 

s o l u t i o n o f ammonium h y d r o x i d e . 

S a l i c y l i c Acid,G^H^.OH.GOOH,is a w h i t e , c r y s t a l l i n e body which 

has a s w e e t i s h , a c i d t a s t e . 

The f o l l o w i n g t e s t s were made f o r t h i s a c i d : 

( 1 ) Upon warming an aqueous s o l u t i o n w i t h M i l l o n ' s r e a g e n t a deep 

r e d c o l o r was formed. 

( 2 ) A y e l l o w i s h - w h i t e p r e c i p i t a t e was forined upon the a d d i t i o n o f 

bromine w a t e r . 

( 3 ) The a d d i t i o n o f a s o l u t i o n o f P e C l ^ caused a b l u e - v i o l e t c o l o r 

t o appear. 
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E x t r a c t i o n o f the A l k a l i n e S o l u t i o n w i t h S t h e r . 

Enougli NaOH was added t o the a c i d , aqueous aolxation s e p a r a t e d 

from e t h e r t o make i t s t r o n g l y a l k a l i n e . T h i s l i b e r a t e d the a l k a l o i d s 

from t h e i r s a l t s . T h e a l k a l i n e s o l u t i n n was th e n e x t r r . o t e d w i t h e t h e r . 

T h i s p r o c e s s was r e p e a t e d t h r e e or foxxv times,and t he combined e t h e r 

e x t r a c t s were poured i n t o a l a r g e f l a s k . The e t h e r was decanted. The 

s o l u t i o n was t h a n poured throug]:i a l a r g e f i l t e r . The f i l t r a t e was 

eva p o r a t e d i n a s m a l l g l a s s d i s h upon a w a t e r - b a t h . Any a l k a l o i d 

e x c e p t Morphine, Apomorphine and Nar c e i n e may ocoior i n the r e s i d u e . 

The r e s i d u e was examined f o r : 

Conine A t r o p i n e Codeine Quinine 
N i c o t i n e Cocaine N a r c o t i n e C a f f e i n e 
A n i l i n e P h y s o s t i g m i ne S t r y c h n i n e A n t i p y r i n e 
V e r a t r i n e B r u c i n e Pyramidone 

These subateincea were t e s t e d w i t h the g e n e r a l a l k a l o i d a l r e a g e n t s , 

such a s : 

M e r c u r i c C h l o r i d e P i c r i c A c i d 
I o d i n e - P o t a s s i u m I o d i d e T a n n i c A c i d 
P o t a s s i u m M e r c u r i c I o d i d e Pho3pho-Mol;''bdic A c i d 
Potaasiiom Bismuthouxs I o d i d e Phospho-Tungstic A c i d 

P u r i f i c a t i o n o f the A l k a l o i d a l r e s i d u e . 

( 1 ) The r e s i d u e was mixed w i t h c o l d w a t e r c o n t a i n i n g H C l . The s o l u t i o n 

was f i l t e r e d and NaOH was added t o the f i l t r a t e u n t i l i t was a l k a l i n e 

The a l k a l o i d s were then e x t r a c t e d w i t h e t h e r . 

( 2 ) The r e s i d u e was d i s s o l v e d i n hot Amyl A l c o h o l c o n t a i n i n g a few 

C O . o f d i l u t e s u l p h u r i c a c i d . NaOH s o l u t i o n was added i n exooaa and 

the a l k a l o i d s were e x t r a c t e d w i t h e t h e r . 
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Conine i s a c o l o r l e s s l i q u i d w hich o c c u r s i n s p o t t e d hemlook 

(Conium Maculatum). I t i s p r e c i p i t a t e d by the g e n e r a l a l k a l o i d a l 

r e a g e n t s . 

The t e s t s as enumerated below were made f o r Conine; 

( 1 ) S o l u b i l i t y T e s t . - Conine w a s d i s e o l v a d i n enough c o l d w a t e r t o g i v e 

a c l e a r s o l u t i o n .Heat was a p p l i e d and the s o l u t i o i i became m i l k y . 

( 3 ) C r y s t a l l i z a t i o n T e s t . - H Sl was added and the s o l u t i o n e v a p o r a t e d 

t o d r y n e s s . N e e d l e - l i k e or coltmmar n e e d l e s i n s t a r - s h a p e d c l u s t e r s 

w ^ e formed. 

N i c o t i n e i s a c o l o r l e s s l i q u i d w h i c h t u r n s y e l l o w upon exposure 

to the a i r . 

The f o l l o w i n g t e s t s were a p p l i e d f o r N i c o t i n e : 

( 1 ) C r y s t a l l i z a t i o n T e s t . - A few drops o f HCl wore added t o the s o l u t i o n ' 

w h i c h was then e v a p o r a t e d t o d r y n e s s . T h i s y i e l d e d a y d l l o w v a r n i s h ­

l i k e substance w h i c h was a m o r p h o u s . ( D i s t i n c t i o n from C o n i n e ) . 

( 2 ) R o u s s i n ' s T e s t . - A s m a l l q u a n t i t y o f N i c o t i n e was d i s s o l v e d i n e t h e r . 

About the same volume o f e t h e r c o n t a i n i n g i o d i n e was then added. The 

m i x t u r e became t u n b i d and a b r o w n i s h - r e d r e s i n was d e p o s i t e d . A f t e r 

some t i m e , r u b y - r e d n e e d l e s c r y s t a l l i z e d from the ePher. These a r e 

known as R o u s s i n ' s C r y s t a l s . 

A n i l i n e , Ĉ  H^.NH^ . 

Some of the r e s i d u e was mixed k i t h c o n c e n t r a t e d Hj^SCj, and Fotasaivim 

D i c h r o a a t e s o l u t i o n was added. An e v a n e s c e n t , b l u e c o l o r appeared. 

Other t e s t s f o r A n i l i n e have been d e s c r i b e d p r e v i o u s l y . 

V e r a t r i n a i a a w h i t e , c r y s t a l l i n e body p r e p a r e d from s a b a d i l l a seeds 

( S a b a d i l l a O f f i c i n a r u m ) . 

V e r a t r i n e v a s d e t e c t e d by the f o l l o w i n g t e s t s : 

( 1 ) C o n c e n t r a t e d S u l p h u r i c A c i d T e s t . - A few drops o f Ĥ SO/:̂ , were pourdd 

upon a t r a c e o f V e r a t r i n e . An i n t e n s e y e l l o w c o l o r appeared w h i c h 
g r a d u a l l y changed t h orange,blood-red. and c h e r r y - r e d . 
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( 2 ) C o n c e n t r a t e d H y d r o c h l o r i c A c i d T e s t . e V e r a t r i n e wa's d i s s o l v e d i n 

H C l . The s o l u t i o n was h e a t e d on a b o i l i n g w a t e r - b a t h and a b e a u t i f u l 

c h e r r y - r e d c o l o r appeared. 

( 3 ) Weppen's T e s t . - One p a r t o f V e r a t r i n e mixed w i t h 5 p a r t s of 

cane sugar i n a m o r t a r . T h i s mixttore was p l a c e d on a w a t c h - g l a s s end 

a few drops of Rj^SC^ere added. The mixtiare had a y e l l o w c o l o r which 

l a t e r changed t o g r a s s - g r e e n and t h e n t o b l u e . 

S t r y c h n i n e , ( i , I i J i , O a , , which i a d e r i v e d from S t r y c h n o a Rijx Vomica 

i s a c o l o r l e s s , c r y s t a l l i n e body w h i c h has ah i n t e n s e l y b i t t e r t a s t e . 

D i l u t e d w i t h w a t e r 1 : 6CC,CCC i t can be r e c o g n i z e d d i s t i n c t l y by i t s 

b i t t e r t a s t e . 

T e s t s as i n d i c a t e d below were made f o r S t r y c h n i n e . 

( 1 ) S u l p h u r i c Acid-Dichrornate T e s t , - - S t r y c h n i n e was d i s s o l v e d i n 3 

drops o f Hj^SO^^on a s m a l l watch g l a s s . A fragment o f Potassium Dichroraate 

was then added. I n t e n s e b l u e to b l u e - v i o l e t s t r e a k s shot out from the 

K^Cr^O^. 

( 2 ) P h y s i o l o g i c a l T e s t . - The e t h e r r e s i d u e was d i s s o l v e d i n d i l u t e HCl, 

T h i s s o l u t i o n was e v a p o r a t e d t o d r y n e s s on the w a t e r - b a t h . The r e s i d u e 

was d i s s o l v e d i n pure w a t e r . T h i s s o l u t i o n was i n j e c t e d i n t o the back 

o f a s m a l l f r g g . I n a s h o r t time the f r o g became c o n v u l s i v e . 

" S t r y c h n i n e does not i n c r e a s e r e f l e x i r r i t a b i l i t y f o r a l l -cinds of 

s t i m u l i but o n l y f o r t a c t i l e , o p t i c a l , a n d e s p e c i a l l y f o r a c o u s t i c a l 

s t i m u l i . " 

B r u c i n e , Cj_^iIj^lT^O^, i s a t r a n s p a r e n t , c r y s t a l l i n e body. I t was detefccted 

b y - t h e f o l l o w i n g t e s t s : 

( 1 ) n i t r i c A c i d T e s t . - C o n c e n t r a t ed HNC-̂  d i s s o l v e d B r u c i n e w i t h a b l o o d -

r e d c o l o r which soon changed to y e l l o w i s h - r o d and l a t e r t o y e l l o w . 

On the a d d i t i o n of a few drops o f stannous c h l o r i d d s o l u t i o n a v i o l e t 
c o l o r appeared. 
( 2 ) N i t r i c A c i d - Ammonia T e s t . - A few drops o f HHi^ were added to 
b r u c i n e upon a w i T ^ i . mu, \XyoXcXro (jjLcbtik^ . 
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T h i s s o l u t i o n was e v a p o r a t e d to d r y n e s s upon a w a t s r - b a t h . An orange-

r e d to b r o w n i s h r e s i d u e remained. Upon exposure t o ammonia gas the 

s o l u t i o n became g r a s s - g r e e n . 

S t r y c h n i n e and I r u c i n e may be d e t e c t e d when they a r e t o g e t h e r by 

a p p l y i n g the N i t r i c A c i d t e s t f o r B r u c i n e and the Potassium D i ­

chroraate t e a t f o r S t r y c h n i n e , 

A t r o p i n e 5 Gj^I^^NO^ , i s a c o l o r l e s s , c r y s t a l l i n e body which r e a c t s 

w i t h a l l o f the g e n e r a l a l a k l o i d a l r e a g e n t s . 

The f o l l o w i n g t e s t s were made f o r A t r p p i n e : 

( 1 ) V i t a l i ' s T e a t . - A s m a l l q u a n t i t y was d i s s o l v e d i n fxmning n i t r i c 

a c i d .The s o l u t i o n was then e v a p o r a t e d t o d r y n e s s . The c o l d s o l u t i o n 

was moistened w i t h a few drops o f a s o l i i . t i o n o f KOH i n a b s o l u t e 

a l c o h o l . A v i o l e t c o l o r appeared whi c h soon changed t o c h e r r y - r o d . 

( 2 ) Odor T e s t . - A t r o p i n e was h e a t e d i n a t e s t - t u b e u n t i l a w h i t e 

vapor was g i v e n o f f . A f t e r the a d d i t i o n o f 1 c . c . of H^SO^ the 

s o l u t i o n was h e a t e d u n t i l the a c i d began to dar k e n . T h i s m i x t u r e was 

d i l u t e d w i t h 2 C.c. o f w a t e r . During the foaming which ensued an i n ­

tense , s w e e t i s h odor was g i v e n o f f . 

( 5 ) P h y s i o l o g i c a l T e s t . - Pt^r)x>i.ne a f f e c t s the p u p i l o f the eye v e r y 

m a t e r i a l l y . One drop o f an A t r o p i n e s o l u t i o n d i l u t e d 1:130,000 has 

produced a n o t i c e a b l e e n l a r g e m e n t . ( T h i s t e s t was not p e r f o r m e d ) . 

Physostigmine ,C^^^R^Q^ , a l s o known as S s e r i u e . i s the a l k a l o i d 

o f the C a l a b a r bean,the seed o f Physostigma Venenosum. 

Hot ammonia added to E s e r i n e produced a y e l l o w i s h - r o d s o l u t i o n , 

/ i f t e r e v a p o r a t i o n a b l u e - g r e e n r e s i d u e remained. A l c o h o l d i s s o l v e d t h i s 

t o a b l u e c o l o r . E x c e s s o f a c e t i c a c i d changed the c o l o r t o r e d . 

E s e r i n e produces marked c o n t r a c t i o f a o f the p u p i l . T h i s i s a c h a r a c t e i r s t i c 

a c t i o n . ^ 
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C o c a i | ^ , C j^ ^ ^ N O ^ , i s a c o l o r l e s s , c r y s t a l l i n e s u bstance which 

causes t e m p ^ a r y a n a e s t h e s i a when p l a c e d on the tongue. 

T e s t a as enumerated below were made f o r Cocaine: 

( 1 ) C o n c e n t r a t e d HNC-, and H, SC., d i s s o l v e d i t w i t h o u t c o l o r . 

( 2 ) Potassium Permanganate T e s t . - IG.fnQ̂  ( 1:100 ) s o l u t i o n added t o 

an aqueous c o c a i n e s o l u t i o n gave a v i o l e t p r e c i p i t a t e o f Cocaine 

Ferraanganato. 

( 3 ) Chromic A c i d T e s t . - A few drops o f 5 ^ chromic adsid s o l u t i o n were 

added to a c o c a i n e s o l u t i o n . A p r e c i p i t a t e was formed w h i c h d i s a p p e a r e d 

upon s h a k i n g . Upon the a d d i t i o n o f c o n c e n t r a t e d HCl a c r y s t a l l i n e 

p r e c i p i t a t e of o r a n g e - y e l l o w c o c a i n e chromate was formed. 

( 3 ) The m a t e r i a l was d i s s o l v e d i n a few drops o f d i l u t e HCl and the 

s o l u t i o n was e v a p o r a t e d t o d r y n e s s . The r e s i d u e was d i s s o l v e d i n water 

apd a s m a l l p o r t i o n a p p l i e d t o the tongue. A p e c u l i a r , t e m p o r a r y , l o c a l 

a n a e s t h e s i a was caused. 

Codeine, C|.^ } 4 g-C OHg )N Q J , , the m e t h y l e t h e r of morphine, i s a c o l o r -

l e a s , t r a n s p a r e n t c r y s t a l l i n e body. 

The f o l l o w i n g t e s t s were made f o r Codeine: 

( 1 ) O x i d a t i o n T e s t . - C o n c e n t r a t e d s u l p h u r i c a c i d was added to a s m a l l 

q u a n t i t y of c o d e i n e . Potassium A r s e n a t e was t h e n added.Upon warming, 

the a c i d had a b l u e - v i o l e t c o l o r . 

P u r f u r o l T e s t . - Codeine was d i s s o l v e d i n 11^30^^ and t hen warmed w i t h 

a drop o f cane sugar s o l u t i o n ( 1:1C ) . T h i s produced a p u r p l e - r e d c o l o r . 

N a r c o t i n e , G ^ ^ N O ^ , i s one of the p r i n c i p a l a l k a l o i d s i n Opium. 

N a r c o t i n e was d e t e c t e d by the f o l l o w i n g t e s t a : 

( 1 ) Froehde's T e s t . - Froehde's Reagant ( 5 m i l l i g r a m s of Molybdic 

A c i d d i s s o l v e d i n 1 c . c . o f s u l p h u r i c a c i d ) d i s s o l v e d N a r c o t i n e w i t h o u t 
c o l o r . , 

( 2 ) S u l p h u r i c - N i t r i c A c i d T e s t . - A s m a l l q u a n t i t y of N a r c o t i n e was 
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d i s s o l v e d i n s u l p h u r i c a c i d . A f t e r 1 or S hotirs a s m a l l q u a n t i t y o f n i t r i c 

a c i d was added t o t h i s s o l u t i o n . A pronounced r e d c o l o r appeared. 

Qu i n i n e , C_̂ Ĥ̂ *, N^O^, i s one o f the p r i n c i p a l a l k a l o i d s o b t a i n e d 

from the b a r k o f Cinchona t r e e s . A s o l u t i o n i n s u l p h u r i c , a c e t i c or 

t a r t a r i c a c i d has a b e a u t i f u l b l u e f l u o r e s c e n c e . 

The t e s t a entmierated below were made f o r Qui n i n e : 

• ( 1 ) T h a l l e i o q u i n T e s t . - Quinine was d i s s o l v e d i n a few drops of d i l u t e 

a c e t i c a c i d , a n d 10 drpps of s a t u r a t e d c h l o r i n e w a t e r were added. Upon 

the a d d i t i o n o f ammonixam h y d r o x i d e i n e x c e s s an emerald-green c o l o r was 

formed. ' 

( 2 ) H e r a p a t h i t e T e s t . - A s o l u t i o n o f 30 drops o f a c e t i c a c i d , 2 0 drops of 

a b s o l u t e a l c o h o l and 1 drop o f d i l u t e s u l p h u r i c a ^ i d was inado. 20 drops 

o f t h i s s o l u t i o n were added t o C O l grams o f qv.inina. A f t e r h e a t i n g t o 

b o i l i n g , 1 drop o f an a l c o h o l i c s o l u t i o n o f i o d i n e (1:100) was added. 

Uhen the s o l u t i o n had stood f o r some time,green l e a f l e t s w i t h a m e t a l l i c 

l u s t r e were formed. T h i s s u b s t a n c e i s an i o d i n e compound o f q u i n i n e 

known as " H e r a p a t h i t e . " 

C a f f e i n e , C^E, ^R ,f.Q:^f R^ 0 The t e s t a f o r t h i s substance have been 

d e s c r i b e d on page 1 2 . 

A n t i p y r i n e i s an a l k a l o i d which c r y s t a l l i z e s i n s h i n i n g l e a f l e i i a . 

The t e s t a f o r A n t i p y r i n e were e n m e r a t e d on page 1 1 . 

Pyramidone i s a w h i t e , c r y a t a l l i n e powder which i s used i n 

medicine as an a n t i p y r e t i c and an anodyne. I t i s a s t r o n g r e d u c i n g agent, 

r e d u c i n g g o l d c h l o r i d e even i n the c o l d . 

The presence o f Pyramidone was ahovm by the f o l l o w i n g t e s t s : 

( 1 ) F e r r i c c h l o r i d e s o l u t i o n added t o pyramidone produc d a b l u e - v i o l e t 

c o l o r w h i c h soon changed t o r e d d i s h - v i o l e t . 

( 2 ) Fuming n i t r i c a c i d gave t o a s o l u t i o n o f pyramidone a blue c o l o r . 

( 3 ) Eromine w a t e r imparted a g r a y i s h c o l o r t o pyramidone . 
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EXTRACTION of the AMMONIAOAL SOLUTION w i t h ETHER and OHLOROPORM. 

( a ) The e t h e r e x t r a c t c o n t a i n e d Apomorphine and t r a c e s o f Morphine. 

( b ) The c h l o r o f o r m e x t r - a c t c o n t a i n e d Morphine and N a r c e i n e . 

Apomorphine was r e c o g n i z e d by the b e a u t i f u l , g r e e n c o l o r o f the a c i d , 

aqueous s o l u t i o n . 

The s u s p e c t e d s o l u t i o n was e x t r a c t e i w i t h e t h e r . 

The s o l u t i o n was a c i d i f i e d w i t h d i l u t e H C l . Aoraonium Hydroxide s o l u t i o n 

was added u n t i l a l k a l i n e . The appearance o f the s o l u t i o n seemed to i n d i ­

c a t e A p o m o r p h i n e , a n d , t h e r e f o r e , i t was f i r s t e x t r a c t e d w i t h e t h e r . 

The s o l u t i o n was then t e s t e d f o r Apomorphine,Morphine and N a r c e i n e . 

Apomorphine, C^^H^^NO_^,was r e c o g n i z e d by the f o l l o w i n g t e a t s : 

( 1 ) P e l l a g r i ' s T e s t . - Apomorphine was d i s s o l v e d i n d i l u t e K G l . T h i s 

s o l u t i o n was n e u t r a l i z e d w i t h a c i d sodium c a r b o n a t e . 4 drops o f an 

a l c o h o l i c s o l u t i o n o f i o d i n e were t h e n added. An emerald-green c o l o r was 

formed. 

( 2 ) A.Wangerin's T e a t . - About. 4 drops of pot a s s i u m diohromate s o l u t i o n 

(0.3 per c e n t ) were added to I c . c , o f a s o l u t i o n o f Apomorphine hydro­

c h l o r i d e . The s o l u t i o n had an i n t e n s e d a r k - g r e e n c o l o r . T h i s s o l u t i o n 

was a.haken v i g o r o u s l y w i t h 10 c . c . o f a c e t i c e t h e r . A b e a u t i f u l , v i o l e t 

c o l o r was formed. Upon the a d d i t i o n o f 5 drops o f stannous c h l o r i d e 

s o l u t i o n ( 1 per c e n t ) , t h e c o l o r o f the a c e t i c e t h e r l a y e r changed t o green. 

r o r p l i i n e , Cj.^ H,^NO^,one o f the p r i n c i p a l c o n s t i t u e n t s of Opium, 

was d e t e c t e d by the m o d i f i e d " S t a a s - O t t o " method. I t a c t s as a s t r o n g 

r e d u c i n g agent and w i l l reduce s i l v e r n i t r a t e and gold c h l o r i d e s o l u t i o n s 

even i n the c o l d . 
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T e s t s as enumerated below were c a r r i e d out f o r Morphine: 

( 1 ) On the a d d i t i o n o f n i t r i c a c i d to morphine i n the s o l i d s t a t e a blood-

red/\appeared w h i c h remained unchanged on the a d d i t i o n o f a s o l u t i o n o f 

stannous c h l o r i d e . ( D i s t i n c t i o n from B r u c i n e ) . 

( 2 ) T h i s t e s t was c a r r i e d out as d e s c r i b e d under Codeine. ( ^ i l ^ ^ ^ i s - T e l T ) . 
( 3 ) Sulphomolybdic A x i d ( Froehde's Reagent ) d i s s o l v e d ?,1orphine w i t h 

a b e a u t i f u l , v i o l e t c o l o r . T h i s c o l o r g r a d u a l l y passed through b l u e t o 

d i r t y green, and f i n a l l y changed t o a f a i n t r e d . 

( 4 ) Formaldehyde-Sulphuric A c i d T e s t . - T h i s r e a g e n t ,when mixed w i t h 

Morphine gave a p u r p l e - r e d c o l o r which s u c c e s s i v e l y changed t o v i o l e t , 

b l u e - v i o l e t and b l u e . 

N a r c e i n e , C;̂ 3H,-,N0y .3Ha^0,£s an opium a l k a l o i d h a v i n g pronounced 

n a r c o t i c p r o p e r l t e s . I t d i f f e r s from Morphine and Codeine i n not g i v i n g 

P e l l a g r i ' s t e s t . 

The f o l l o w i n g t e s t s were made f o r • a r c e i n e : 

( 1 ) C o n c e n t r a t e d F^SO<^ d i s s o l v e d i t w i t h a gr a y i s h - b r o T O c o l o i ' . 

( 2 ) Erdmarm's R e a g e n t ( S u l p h u x ' i c - K i t r i c A c i d ) d i s s o l v e d N a r c e i n e w i t h 

a y e l l o w c o l o r w h i c h h e a t changed t o dark orange. 

( 3 ) C h l o r i n e w a t e r and sodium h y d r o x i d e g i v e a r e d c o l o t w i t h N a r c e i n e , 

( 4 ) R e s o r c i n o l - S u l p h u n i c A c i d T e s t . - R e s o r c i n o l - S u l p h u r i c A c i d ( .01 grams 

o f r e s o r c i n o l d i s s o l v e d i n 10 c . c , of w a t e r ) when h e a t e d w i t h Narceine 

produced a c a r m i n e - r e d c o l o r . As the s o l u t i o n c o o l e d , t h e c o l o r changed 

to a b l o o d - r e d j and l a t e r to o r a n g e - y e l l o v i . 

DETECTION Of OPIUM by MECONIC ACID. 

Meconic A c i d , C^E^Op., was d e t e c t e d by the f o l l o w i n g method: 

A p o r t i o n o f the o r i g i n a l m a t e r i a l was e x t r a c t e d w i t h a l c o h o l c o n t a i n i n g 

?'C1. The s o l u t i o n wqa fliltered and the f i l t r a t e e v a p o r a t e d . The r e s i d u e 

was d i s s o l v e d i n w a t e r and then the f i l t e r e d s o l u t i o n was heated w i t h 

e x c e s s of c a l c i n e d magnesium o x i d e . T h i s s o l u t i o n was f i l t e r e d and 
a c i d i f i e d w i t h f^CJi. 
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A few drops of f e r r i c c h l o r i d e s o l u t i o n were added, A brownish - r e d 

c o l o r appeared. 
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She M e t a l l i c P o i s o n s . 

A p o r t i o n o f the o r i g i n a l m a t e r i a l was put i n t o a l a r g e f l a s k . 

Enough w a t e r was added to produce a f l u i d mass. An e q u a l q u a n t i t y of 

pure h y d r o c h l o r i c a c i d was then added. F i n a l l y , ? gr^ms of potassium c h l o r a t e 

were added,the f l a s k was shaken w e l l , a n d s e t upon a b o i l i m g w a t e r - b a t h . 

P o t a s s i m c h l o r a t e wee added i n sm^all q u a n t i t i e s u n t i l no more c h l o r i n e 

was g i v e n o f f . The s o l u t i o n was f i l t e r e d , '̂ he f i l t r a t e was examined f o r : 

/ i T s e n i c Mercury Bismuth Chromium 
Antimony Lead Cadmium Z i n c 
7'in Copper 

The f i l t r a t e was s a t u r a t e d w i t h a r s e n i c - f r e e hydrogen s u l p h i d e . The 

prec i p i i f e a t e was c o l l e c t e d upon a f i l t e r f r e e from ash and washed w i t h 

hydrogen sudphide v r a t e r . The f i l t r a t e was r e s e r v e d to t e s t f o r Cr and Zn. 

The hydrogen suxlphide p r e c i p i t a t e was e x t r a c t e d w i t h a hot mixtuire o f 

ammonium h y d r o x i d e and ammonium s u l p h i d e s o l u t i o n s . The s o l u t i o n was 

f i l t e r e d and t e s t e d f o r As,Sb,Sn and Cu. The r e s i d u e was t e s t e d f o r Hg, 

Pb,Bi,Cu,Gd. 

D e t e c t i o n o f As, Sb, Sn, Cu. 

The ammonium s u l p h i d e p r e c i p i t a t e was e v a p o r a t e d t o d r y n e s s . The residuie 

was moistened w i t h fuming n i t r i c a c i d and e v a p o r a t e d a g a i n , ffhe r e s i d u e 

was mixed w i t h 2 p a r t s o f sodium n i t r a t e and 1 p a r t of dry dodiuro carbo­

n a t e and f u s e d i r a p o r c e l a i n c r x i c i b l e . A f t e r c o o l i n g , t h e m i x t u r e was 

t r e a t e d w i t h hot w a t e r , a c i d sodium carbonate was added and the. s c l u t i o n 

was f i l t e r e d . 

( a ) The f i l t r a t e c o n t a i n e d As i n the form of sodium a r s e n a t e . 

( b ) The r e s i d u e c o n s i s t e d of sodium p y r o - a n t i m o n a t c , s t a n n i c and c u p r i c . 

o x i d e s . 

A r s e n i c was d e t e c t e d by i s o l a t i n g the m e t a l i n i t s f r e e , e l e m e n t a r y 

c o n d i t i o n . The B e r z e l i u s - M a r s h method i s the b e s t t e s t f o r As and wa.s 

c a r r i e d out e s s e n t i a l l y as f o l l o w s ; 

The f i l t r a t t i was t r e a t e d w i t h sulphuir'ic a c i d and e v a p o r a t e d to d r y n e s s . 



Marsh Apparatus. 
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Water was added, t o the r e s i d u e and the m i x t u r e was c o o l e d . 

The c e l e b r a t e d Marsh's t e s t , w h i c h r e s t s upon the f o r m a t i o n of a r s e n i t i r e t t e d 

hydrogen from the a r s e n i c a n d , o b t a i n i n g from the AsH^a d e p o s i t of m e t a l l i c 

a r s e n i c was then made. 50 grama of a r s e n i c - f r e e Z i n c were p l a c e d I n a 

hydrogen g e n e r a t i n g f l a s k and p u r e , d i l u t e s u l p h u i r i c a c i d was added. 

The gas was passed tti-ough a c a l c i u m c h l o r i d e d r y i n g tv\:e. A f t e r a l l the 

a i r had been e x p e l l e d the gas was i g n i t e d a t the e x i t tube. The f a c t 

t h a t no dark spot was formed on the d i s h when a p o r c e l a i n d i s h was de­

p r e s s e d on the flame showed thfet the hydrogen c o n t a i n e d no a r s e n i c a l 

I m p x i r i t i e s . The c o l d , a r s e n i c a l s o l u t i o n was i n t r o d u c e d i n t o the :;flask-:;n 

g r a d u a l l y . The n a s c e n t hydrogen combined w i t h the a r s e n i c f o r m i n g AsH^. 

When a p i e c e of c o l d p o r c e l a i n was depressed upon the f l a m e , a r i c h brown-

b l a c k s t a i n o f r - e t a l l i c a r s e n i c was o b t a i n e d . The A r s i n e was a l s o r e c o g n i z e d 

by i t s g a r l i c - l i k e odor. A r s i n e gas passed i n t o d i l u t e s i l v e r n i t r a t e 

s o l u t i o n d e p o s i t e d b l a c k m e t a l l i c s i l v e r . 

As IE, 4 SAgNO^I oE^O = SAg^-V 6KNC> 4 I^j AsO^. 

Antimony was d e t e c t e d by Marsh's t e s t . The method of procedure 

was e s s e n t i a l l y s i m i l a r t c t h a t employed i n the d e t e c t i o n of A r s e n i c . 

I t formed a compound of antim.onuretted hydrogen( SbF^ ) w i t h n a s c e n t 

hydrogen. 

D i f f e r e n c e s between the A r s e n i c and Antimony s p o t s : 

( 1 ) The As m i r r o r i s l u s t r o u s and m e t a l l i c , b r o w n i s h - b l a c k and v o l a t i l e . 

The Sb m i r r o r i s l u s t r e l e s s , v o l a t i l e and b l a c k . 

( 2 ) The a r s e n i c spot i s s o l u b l e i n sodium h y p o c h l o r i t e s o l u t i o n w h i l e the 
antimony spot i s n o t . 

T i n was d e t e c t e d 9m by the t e s t a g i v e n below: 

( 1 ) Sn p r e c i p i t a t e d vxhite mercurous c h l o r i d e ( c a l o m e l ) upon the a d d i t i o n 

o f a s o l u t i o n o f m e r c u r i c c h l o r i d e . 

( 2 ) The a d d i t i o n o f a few dxnps o f f e r r i c c h l o r i d e s o l u t i o n t o g e t h e r 
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w i t h potasaivun cyanide s o l u t i o n produced a p r e c i p i t a t e o f P r u s s i a n B l u e . 

Meroiary. T e s t s as enumerated below were made f o r Hg: 

( 1 ) A w h i t e p r e c i p i t a t e of mercxxrous c h l o r i d e ( c a l o m e l ) was formed when 

a s o l u t i o n of stannous c h l o r i d e was added t o the s o l t i t i c n c o n t a i n i n g Hg. 

( 2 ) Merciiry formed a g r a y spot on copper* 

( 3 ) Upon the a d d i t i o n of a d i l u t e s c l u t i o n o f potessium i o d i d e t o the 

Hg s o l u t i o n a r e d p r e c i p i t a t e of I l g l ^ was formod. 

T e s t s f o r the d e t e c t i o n o f Cu,Bi,Cd and Fb. 

Copper,Cu. 

( 1 ) Potassium f e r r o c y a n i d e s o l u t i o n p r e c i p i t a t e d brownish-red copper 

f e r r o c y a n i d e . 

( 2 ) A b r i g h t k n i f e - b l a d e upon b e i n g immer^sed i n a copper s o l u t i o r ; 

was coated r e d by m e t a l l i c copper. 

B i s m u t h , B i . 

( 1 ) E x c e s s o f ammonium h y d r o x i d e s o l u t i o n was added t o the s o l u t i c n which 

was then f i l t e r e d . The r e s i d u e was d i s s o l v e d i n d i l u t e HCl. T h i s s o l u t i o n 

was poured i n t o a l a r g e q u a n t i t y of w a t e r . A w h i t e p r e c i p i t a t e o f b i s -

muthous o x y c h l o r i d e ( 0 = B i - C l ) was formed. 

( 2 ) S n C l ^ and an e x c e s s of IlaOH were added t o the K C l s o l u t i o n . A b l a c k 

p r e c i p i t a t e o f m e t a l l i c bismuth was formed. 

Cadmium,Cd. 

( 1 ) Cadmium was d e t e c t e d i n the presence of copper by adding KCN to the 

b l u e s o l u t i o n u n t i l the b l u e c o l o r d i s a p p e a r e d . Hydrogen S u l p h i d e gas 

was passed through t h i s s o l u t i o n . Y e l l o w cadmium s u l p h i d e (CdS ) was 

p r e c i p i t a t e d . 

Lead,Pb. 

( 1 ) A f t e r the s o l u t i o n c o n t a i n i n g l e a d had been a c i d i f i e d w i t h a c e t i c 

a c i d , p o t a s s i u m chromate s o l u t i o n was added. Y e l l o w l e a d chromate was 

p r e c i p i t a t e d . 
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( 8 ) Potassivma I o d i d e p r e c i p i t s t e d y e l l o w l e a d iodide.. 

( 3 ) D i l u t e s u l p h u r i c a c i d p r e c i p i t a t e d xvhite l e a d s i ; l p h a t e . 

D e t e c t i o n o f Chroraiurr: and Z i n c . 

T e s t e as enumerated below were made f o r Z i n c : 

( 1 ) Sodium Hydroxide was added .n e x c e s s t o one p o r t i o n of the s o l u t i o n . 

T t i i s s o l u t i o n v/as f i l t e r e d and a few drops o f ammonium s u l p h i d e s o l u t i o n 

were added t o the c l e a r f i l t r a t e . A w h i t e , f l o c c u . l e n t p r e c i p i t a t e o f 

z i n c s u l p h i d e was formed. 

( 8 ) Ammoniuir h y d r o x i d e s o l u t i o n was added i n e x c e s s t o another p o r t i o n 

of the s o l u t i o n . A f t e r f i l t e r i n g the f i l t r a t e was a c i d i f i e d w i t h a c e t i c 

a c i d . Upon warming the s o l u t i c n , a n d p a s s i n g F^S through i t w h i t e z i n c 

s u l p h i d e was p r e c i p i t a t o d . . 

Chromium,Cr. 

The f o l l o w i n g t e s t s were made f o r chromium: 

( 1 ) Chrome Y e l l o w T e s t . - '̂ he cbromiura s o l u t i c n was a c i d i f i e d w i t h a c e t i c 

a c i d and b o i l e d . The a d d i t i o n of l e a d a c e t a t e s o l u t i o n p r e c i p i t a t e d y e l l o w 

PbCrOt^'CChrome Y e l l o w ) . 

( 8 ) EedXACtion T e s t . - Green chrome alum was p r e c i p i t a t e d when sulphurous 

a c i d was added t o the y e l l o w chromium s o l u t i o n . 
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DETECTION of the MINERAL ACIDS. 

H y d r o c h l o r i c , N i t r i c and S u l p h u r i c . 

A p o r t i o n of the o r i g i n a l m a t e r i a l W S B e x t r a c t e d w i t h c o l d w a t e r . 

The f o l l o w i n g t e s t s were made f o r the a c i d s : 

( 1 ) Gu.nzberg's T e s t . - A few drops of the s o l u t i o n were mixed w i t h 4 drops 

o f Gunzberg's Reagent 1 p a r t of P h l o r o g l u c i n o l i n 50 p a r t s of a l c o h o l ) 

T h i s s o l u t i o n was e v a p o r a t e d to d r y n e s s . HCl and J^EO^ geve a r i n t e n s e r d d 

color.HN(L, gave a y e l l o w i s h - r e d r e s i d u e . 

( 2 ) Sulphocyanate T e s t . - A s o l u t i o n of potassiiam s u l p h o c y a n a t e was added 

t o a s o l u t i c n of f e r r i c a c e t a t e . T h i s s o l u t i o n was d i l u t e d w i t h w a t e r 

x j i n t i l a d i s t i n c t y e l l o w c o l o r appeared. On the a d d i t i o n of the a c i d 

s o l u t i o n a b l o o d - r e d c o l o r appeared. 

H y d r o c h l o r i c Acid,KCl,was r e c o g n i z e d by the f o l l o w i n g t e s t s : 

( 1 ) C h l o r i n e Test.-Upon warming a p o r t i o n o f the aqueous e x t r a c t w i t h 

b l a c k oxide o f Manganese _,chlorine gas was g i v e n o f f . 

( 2 ) D i s t i l l a t i o n T e s t . - A p o r t i o n o f the aqueous e x t r a c t was d i s t i l l e d . 

The d i s t i l l a t e was a c i d i f i e d w i t h d i l u t e ^HC^ and s i l v e r n i t r a t e s o l u t i n n 

was added. IThite AgCl was p r e c i p i t a t e d . 

N i t r i c AcidjHNO^, was t e s t e d f o r as f o l l o w s : 

( 1 ) D i p h e n y l a m i n e - S u l p h u r i c A c i d T e s t . - A few drops of a s o l u t i o n of 

diphenylamine s u l p h a t e were added t o ti;e aqueous e x t r a c t . Yhen t h i s mix­

t u r e was poured on N^^SOi^ a b l u e zone was form.ed a t t:':-e p o i n t of c o n t a c t . 

( 2 ) F e r r o u s b u l p h a t e - C u l p h u r i c A c i d T e s t . - The aqueous e x t r a c t was s a t u r a t e d 

w i t h f e r r o u s s u l p h a t e s o l u t i o n . T h i s m i x t u r e was poured on pure H^SO^. 

A b l a c k zone appeared where the two l i q u i d s met. 

S u l p h u r i c Acid,H_2^30^,i."ae d e t e c t e d by adding a s o l u t i c n o f Barium 

C h l o r i d e to the s o l u t i o n of li^SO^.A w h i t e p r e c i p i t a t e of barium s u l p h a t e 

i n s o l u b l e i n I I C l or HNO, was formed. 
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DETECTION o f the F r e e ALKALIES. 

Potassium,Sodiiom and Ammonium H y d r o x i d e s . 

The m a t e r i a l was e x t r a c t e d s e v e r a l t i m e s w i t h a b s o l u t e a l c o h l . The com­

b i n e d e x t r a c t s were d i s t i l l e d . F r e e ^knmonia occured i n the d i s t i l l a t e . 

KOH and NaOK were found i n the r e s i d u e . A few drops of P h e n o l p h t h a l e l n 

s o l u t i o n and an e x c e s s o f barium c h l o r i d e were added t o the r e s i d u e . 

lE^e a l k a l i n e r e a c t i o n and the r e d c o l o r o f the P h e n o l p l i t h a l e i n - o e r s i s t d d . 

2K0H f B a C l j ^ = B a ( O H ) ^ ^ 2KC1. 

( D i s t i n c t i o n from the a c t i o n of the a l k a l i n e c a r b o n a t e s ) . 

P o t a s s i m 'Iydroxide,K:OH,waB d e t e c t e d by a c i d i f y i n g a p o r t i o n o f 

the a q u e o u s , f i l t e r e d e x t r a c t w i t h HCl and adding a s o l u t i c n of sodium 

c o b a l t l c n i t r i t e . T h i s produced a y e l l o w p r e c i p i t a t e of potassium 

c o b a l t i c n i t r i t e . 

S o d i m Hydroxide,KaOH. The f o l l o w i n g t e s t was made f o r NaOH: 

A p o r t i o n of the f i l t r a t e was evaporated,and n e u t r a l i z e d w i t h HCl. Upon 

the a d d i t i o n o f a s o l u t i c n o f p o t a s s i m pyro-antimonate^ a w h i t e p r e c i p A a t e 

o f sodium pyro-antimonate was formed. 

Amraonim Hydroxide,NI^OH. T e s t s as e n m e r a t e d below were made f o r 

t h i s s u b s t a n c e : 

( 1 ) The c h a r a c t e r i s t i c odor of ammonia was r e c o g n i z e d on warming the 

f i l t r a t e . 

( 2 ) The a d d i t i o n c f R e s s l e r ' s Reagent produced a y e l l o w i s h - b r o w n c o l o r . 

D e t e c t ! n of Potassium C h l o r i t e , K C 1 0 ^ . 

P o t a s s i m C h l o r a t e changes the r e d co r j b u s c l e s and c o n v e r t s oxyhaemoglobin 

i n t o methaemoglobin. The u r i n e s h o u l d a l w a y s be examined i n the case of 

su s p e c t e d KCIO^ p o l e o r l n g . 

P a r t s o f the cadaver were s u b j e c t e d t o d i a l y s i s . The s o l u t i o n was evaporated 

to d r y n e s s . The r e s i d u e was d i s s o l v e d i n wate r and f i l t e r e d . The f i l t r a t e 

was examined f o r C h l o r i c A c i d . 
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( 1 ) I n d i g o T e s t . - D i l u t e su.lphxy^ic a c i d and o s c l u t i o n o f i n d i g o were 

added t o the s o l u t i o n u n t i l i t was b l u e i n c o l o r . Sulphurous A c i d was 

added drop by drop u n t i l the blue c o l o r was changed t o y e l l o w . 

( 2 ) F r e e C h l o r i n e T e s t . - Upon h e a t i n g the d i a l y s a t e w i t h H C l , c h l o r i n e 

was s e t f r e e . T h i s gas was passed i n t o K I s o l u t i o n . Shaking the s o l u t i o n 

w i t h chloroforrr. gave a v i o l e t c o l o r due t o the l i b e r a t i o n of the i o d i n e . 

D e t e c t i o n of C x a l i c A c i d . 

O x a l i c A c i d , ( CQOI ̂  , i s a p o w e r f u l i r r i t a n t p o i s o n and a d e p r e s s a n t t o 

the h e a r t and nervous system. 

C a l c i i a n o x a l a t e was s e p a r a t e d from the o r g a n i c m a t t e r by d i g e s t i n g wihh 

a l c o h o l . T h i s s o l u t i o n was a c i d i f i e d w i t h d i l u t e HCl and s e t a s i d e f r r 

2 houns. The s o l u t i o n was then passed through s p l a i t e d f i l t e r , r r o i s t e n d d 

w i t h a l c o h o l . Water was added t o the f i l t r a t e which was ev a p o r a t e d to 

d r y n e s s on the w a t e r - b a t h , o r u n t i l t he a l c o h o l had been e x p e l l e d . The 

r e s i d u e was d i l u t e d witlx 10 c . c . of w a t e r and f i l t o r a d . The f i l t r a t e was 

e x t r a c t e d t h r e e t i m e s w i t h 50 c . c . p o r t i o n s o f e t h e r . The t o t a l e t h e r 

e x t r a c t was d i s t i l l e d . The r e s i d u e was d i s s o l v e d i n a few c. c . of w a t e r . 

Ammorium h y d r o x i d e s o l u t i o n wasadded x x n t i l the s o l u t i o n was s t r o n g l y 

a l k a l i n e . S a t u r a t e d c a l o i u m x-ulphate s o l u t i o n was then added. The solut&on 

was a c i d i f i e d w i t h a c e t i c a c i d and s e t a s i d e over n i g h t . White c r y s t a l s 

o f c a l c i u m o x a l a t e were formed. 
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D e t e c t i o n o f S a n t o n i n , S u l p h o n a l and T r i o n a l . 

The m a t e r i a l was n e u x t r a l i z e d w i t h t a r t a r i c a c i d and e x t r a c t e d w i t h 

b o i l i n g a b s o l u t e a l c o h o l under a r e f l u x condenser. The s o l u t i o n was 

f i l t e r e d and e v a p o r a t e d to d r y n e s s upon the w a t o r - l a t h . The r e s i d u e 

was d i s s o l v e d i n hot w a t e r . The aqueous s o l u t i o n was e x t r a c t e d 3 t i m e s 

w i t h chlorofoima. T h i s r e s i d u e was examined f o r S a n t o n i n , S u l p h o n a l and 

T r i o n a l . 

S a n t o n i n , C/̂ H/̂ g-Ô  , i s a c o l o r l e s s , inodorous, c r y s t a l l i n e body. 

The f o l l o w i n g t e s t s were made f o r S a n t o n i n : 

( 1 ) S a n t o n i n , h e a t e d w i t h an a l c o h o l i c s o l u t i o n o f p o t a s s i m h y d r o x i d e , 

gave a carmine-rod c o l o r , w h i c h g r a d u a l l y changed to r e d d i s h - y e l l o w . 

( 2 ) F u r f u r o l - S u l p h u r i c A c i d T e s t . - Three drops of an a l c o h o l i c s c l u t i o n 

o f s a n t o n i n wasTemixed w i t h 2 drops of 2 per c e n t a l c o h o l i c f u . r f u r o l 

s o l u t i o n , a n d then w i t h 2 c . c . o f II^SO^. A p u r p l e - r o d c o l o r was formed 

wh i c h cIianged,ypon f u r t h e u warming tc c r i m s o n - r e d , b l u e - v i o l e t , d a r k b l u e , 

and f i n a l l y t o b l a s k . 

S u l p h o n a l , C^JEgS^O^, was d e t e c t e d by the f o l l o w i n g t e s t s : 

( 1 ) V u l p i u s ' T e s t . - One p a r t of s u l p l j o n a l and two p a r t s of potassium 

c y a n i d a were f u s e d i n a d r y t e s t - t u b e . The c h a r a c t e r i s t i c odor of e t h y l 

mercaptan {C^^R^-SE ) was developed. The aqueous s o l u t i o n of the melt 

was a c i d i f i e d w i t h d i l u t e HGl. The a d d i t i o n of a few drops d f f e r r i c 

c h l o r i d e s o l u t i o n produced a deep r o d c o l o r . 

( 2 ) R e d u c t i o n T e s t . - Upon h e a t i n g s u l p h o n a l w i t h powdered wood-charvoal, 

the c h a r a c t o r t a t i c odor of e t h y l mercaptan was g i v e n o f f . 

T r i o n a l , C ^ I I ^ ^ ^ C . ^ , xvas t e s t e d f o r by the t e s t s enumerated under 

S u l p h o n a l . 
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