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THE PREPARATION OF SO.ME NEW AZO DERIVATIVES 

OF GUAIACOL I 

INTRODUCTION 

The literature reoords but rew investigations of the 

preparation and properties or guaiaool coupled with diazo­

t1zed amines . This would seem rather odd in view of the 

deoided value that the azo derivatives of a number of close­

ly related phenols have proved to possess, not only as · 

dyes, but also as antiseptics and bactericides. The prepa­

ration of the :free bases of benzene-azo-guaiaool and 

guaiaool dis- azo benzene have been reported1, and a number 

ot acetyl derivatives of azo guaiaool oompounds have been 

investigated2, but the guaiaool oompounds analagous to suoh 

dyes as methyl orange , Congo red , and Orange- II are not de­

scribed in the literature. 

In this investigation a number of dyes have been pre­

pared by ooupling guaiaool with various diazotized amines . 

Some of the physical properties of these compounds have been 

noted . In all oases the sodium salt of the dye has been pre­

pared, and in a few insta.noes the free base has been satis­

factorily isolated , although in the majority of instances the 

tree base was precipitated as a visoous, tarry substance 

Which resisted attempts at reorystallization. In an attempt 

639-648 . 

lJaoobson, Jaenicke and Meyer: Ber . 29 , 2685 . 

2columbans and Leonardi: Atti . Acood . Lincei 16 (11), 

-1-



-2-

to seoure an easily recrystallizable modification of the dyes
1 

the aoetyl derivatives of a few were prepared, but these only 

assumed crystalline form in the case of the aoetyl deriva­

tives ot benzidine azo guaiaool and p- toluidine azo guai­

aool. 



PREPARATION OF THE DTIS 

The majority of the amines employed in this investi­

gation were readily soluble in dilute aoid and oould be 

diazotized by the slow addition of sodium nitrite solution 

to the amine dissolved in slightly more than the theoretical 

quantity of dilute acid . The temperature of the diazotiza­

tion was oonsidered in the light of some reoent investiga­

tion1 , and in the cases of sulfanilio acid and p- aminoazo­

benzene , excellent yields of the dyes were obtained by diazo­

tization above room temperature , the advantage being a de­

creased time of diazotization. With the other a.mines the 

oonventional diazotization temperatures of o0 to 5° were em­

ployed . The technique was altered slightly for sul phanilio 

aoid and the naphthylamine sulphonio acids since these amines 

exhibit solubility only 1n basic solution. These amines 

were dissolved in the theoretical quantity of sodium hydrox­

ide solution containing the oaloulated quantity of sodium 

nitrite , and the proper a,mount of aoid was added slowly. 

·With the other amines the nitrite was added until the first 

evidence of a bluish coloration was obtained on staroh- KI 

paper from a sample of the solution. 

Since it has been shown2 that the presenoe of free 

mineral aoid in solutions of diazo chlorides and aromatic 

phenols definitely retards the coupling, this reaction was 

lsnow: Ind . Eng. Chem• 24, 1420 (1932) . 

2ca1n and Thorpe: Syntheiio Dyestuffs , p . 49. 
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-~ 
carried out by placing the guaiaool in solution in a deoided 

excess of sodium hydroxide and adding the diazo chloride 

slowly to this so lution, thus maintaining the alkalinity of 

the solution at all times . 

Spontaneous precipitation of the dyes occurred but in 

two instances, p-toluidine and sulphanilic a cid , when the dye 

solution was relatively dilute . The dye could be readily 

precipitated by the addition of a saturated salt solution but 

this was undesirable because of salt contamination of the 

precipitated dye which would interfere with the analysis . It 

was found that the dye could be precipitated salt-free with­

out the addition of a saturated salt solution by diazotizing 

and coupling in relatively concentrated solutions, so that 

the total volume of the dye solution would be small . In most 

oases a precipitate formed immediately because of 1nsuff1-

oiemt solubility of the dye . The yields under suoh condi­

tions were variable and usually l ow, but the remainder of the 

dye could be preoipitated by salt with but a minimum degree 

of salt contamination. 

The free bases were prepared by the addition of acid 

to the unpreoipitated dye solution after voupling. An ex­

tremely viscous substance would precipitate, and after sever­

al days standing it usually solidified , forming a brittle 

mass. This tarry substance could be recrystallized in a few 

instances from diluted alcohol . It exhibited definite cry­

stalline form. 

The aoetyl derivatives were prepared by refluxing the 

• 

I 
C 
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tree base of the dye with a solution of aoetio acid anhy­

dride in gl acial aoetio acid for several hours . Upon cooling 

and dilution with several volumes of water , the aoetyl com­

pound precipitated and could be recrystallized either from 

alcohol or glacial aoetio aoid . 

The quantitative solubility relationships of the dyes 

in various solvents were not determined , but it was noted 

that the sodium salts , with the exception of those from sul­

phanil1o acid and p-toluidine , were soluble not only in many 

organic solvents including hydrocarbons , carbon tetrachloride, 

and alcohols, but also water . The free bases exhibited sol­

ubility only in the usual organic solvents . 

The dyes are treated individually with regard to prep­

aration in the following paragraphs . They are listed accord­

ing to the amine which was diazot1zed and coupled with the 

guaiacol . The empirical formula or the dye {free base} fol­

lows the name of the amine . 

o- Toluidine (Na Salt} (C8H15o2N2) 

A solution of 10 grams of o- toluidine in 20 cc hydro­

ehlorio acid (Sp . Gr . 1 . 18) and 100 oc of water was made, 

cooled to 5° C, and diazotized by the s l ow addition of a sol­

ution of 6. 5 grams sodium nitrite in 25 oo water . The diazo 

solution was then added to 11.6 grams guaiaool dissolved in a 

solution of 20 grams sodium hydroxide in 100 co water . The 

resulting solution was allowed to stand for two days before 

filtration to insure complete coupling and to allow suff1oien1 
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time for maximum preoipitation. Light brown powder, melting 

point above 360° C, giving the following upon analysis: A 

sample of 0.271? g:tam gave 0.02869 gram nitrogen . (Dumas) 

Found: N, 10.56%. Theory : N, 10.61%. 

The structural formula for the oompouni is as follows 

.m-Toluidine (Na Salt) (C14H15o~2) 

A solution of 10 grams m- tolu1d1ne in 20 co concen­

trated hydrochloric acid (Sp. Gr . 1.18) and 100 oc water was 

ade, cooled to 5° C, and diazotized by the slow addition ot 

a solution of 6. 5 grams sodium nitrite in 25 cc water until 

diazotization was complete. The diazo solution was then add­

ed to 11. 6 grams guaiacol contained in a solution of 20 grams 

sodium hydroxide in 100 oo water . The resulting solution was 

allowed to stand for two days to insure complete coupling and 

precipitation. The solution was then filtered. The filtrate 

was treated with a saturated salt solution to precipitate the 

remainder of the dye . Filtration of the dye which had been 

salted out was extremely slow because of its finely divided 

state; however this was facilitated by a preliminary diges­

tion on a water bath. Yield , almost quantitative, light 

brown powder, melting point above 360° C, giving the 
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following upon analys is: A sample of 0 . 3005 gram gave 0 . 0323 

grams nitrogen. (Dumas) Found: N, 11. 08%. Theory: N, 10 . 61%. 

The above analyzed compound has the following struc­

tural formula: 

~0- Ne. 

CH 

p- Toluid1ne (Na Salt} (c14H15o2N2) 

A s olution of 10 grams p- toluidine in 20 oc hydro­

chloric acid (Sp . Gr . 1 . 18) and 200 co water was made , cool ed 

to near 5o C, and diazotized by the addition of 6. 5 grams 

sodium nitrite 1n 25 co water . The diazo solution was then 

added to 11. 6 grams guaiaool in a solution of 20 grams sodium 

hydroxide in 200 oo water . After standing for 5 de.ye , long 

crystal line needl es developed in the solution. The crystals 

were allowed to grow for an additional 2 days before fi l tra­

tion. It is to be noted that both a larger volume of amine 

and guaiaool solution was employed in this preparation be­

cause experiment had shown that the dye would assume better 

crystalline form 1n the l ess concentrated sol utions . Addi­

tion of a saturated salt solution to the filtrate after the 

primary filtration did not produce an apprec iable quantity or 

the dye . Yield , rather l ow, of light brown, l ong needl es , 

melting point above 360° C, giving the foll owi ng analysis : 
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sample ot 0.2408 gram gave 0 . 02668 gram nitrogen. (Dumas) 

ound: N, 11.08%. Theory: N, 10 . 61%. 

The structural formula for the compound is as follows : 

Benzidine (Na Salt} (c
26

H
22

o
4
N

4
) 

Ten grams of benzidine were dis solved in 30 oc hydro­

chloric acid (Sp . Gr . 1 . 18) and 250 oc water by vigorous agi­

tation. Thia s olution was tetrazotized after being oooled to 

near 5° C by the slow addition of ?.5 grams sodium nitrite in 

25 cc water. The tetrazotized solution was then s l owly add~d 

to 12 . 8 grams guaiacol contained in a solution or 20 grams 

sodium hydroxide in 150 oo wate~ . After standing for several 

days the greater por tion of the dye had precipitated . It was 

t hen filtered . Addition of a saturated salt solution - to the 

filtrate resulted in the precipitation or the majority of the 

remainder of the dye . The yield was almost theoretical , 

dark brown amorphous powder, melting point above 360° C, and 

gave the f ollowing analysis: A sample of 0 . 30?1 gram gave 

0 . 0347 gram nitrogen . (Dumas} Found : N, 11. 30%. Theory: N, 

11. 24%. 

The structural formula for the compound is aa follows 
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Ne.0-C \ I C-N=N-

H'"""c--'c-H HO 

"'"-'=~·H BC C- O-CH3 

C-N=N-~- O!Ja 

H BC CH 

Benzid ine (Free Base} (c26H22o4N4) 

Ten grams of benzidine were dissolved by vigor ous e.g:!:­

te.tion in a solution of 30 oc of hydroohlorio aoid (Sp . Gr. 

1 . 18) and 250 oo water . This solution was tetrazot1zed atter 

cooling to near 5° C by the addition of 7 . 5 grams sodium nit­

rite dissolved in 25 oc water . The resulting solution was 

coupled with a solution of 14 grams guaiaool and 4. 5 grams 

sodium hydroxide in 220 oo water . About two hours were al­

l owed for complete ooupliµg after which 20 co of hydrochloric 

acid were added to the solution with stirring. The free base 

immediately separated as a light brown powder, very slightly 

soluble in water . Attempts to reory~tallize the free base 

trom alcohol, hydrocarbons , and glacial aoetio aoid were 
. 

tried without success , the dye in every instanoe being th:rown 

out of solution in an amorphous state. Yield, almost quant­

itative, a light brown powder g iving the following analysis : 

A sample of 0 .2401 gram gave 0 . 02987 gram nitrogen . (Dumas) 

Found: N, 12.45%. Theory : N, 12. 38%. 

The structural f ormula of the compound is a s follows: 
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Aniline (Na Salt) (c12H13o2N2) 

Ten grams aniline were dissolved in a solution of 20 

oo hydrochl or i c acid (Sp . Gr . 1.18) and 100 oc water . This 

solution was cooled to near 5° C in an ice-salt bath and 

diazotizedby t he addition of a solution of 7. 5 grams sod ium 

nitrite in 25 cc water. The diazo solution was then added to 

12 . 4 grams gua i acol contained in a solut i on of 15 grams sod­

ium hydr oxide in 100 oc water . The solution was allowed to 

stand f or three days before filt r ation. By this time a small 

portion of the dye had precipitated and was of sufficient 

purity for ana l ys is • . Addition of a saturated salt solution 

to the f iltr ate separated an add itional quantity of the dye; 

however t he y i eld was relatively low. The dye was a dark red­

di sh brown powd er , melting above 360° C, and giving the fol-
. 

l owing analysis : A sample of 0 . 2108 gram gave 0 . 02511 gram 

nit rogen. (Dumas) Found: N, 11.91%. Theory: N, 11.81%. 

The structural formula of the· compound is as follows : 

O
HC __ CH H __ C- O-CH

3 

RC \ / - N=N- C \ / c-oBa 

---HO CH RC CH 
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p- Phenylene D1am1ne (Na Salt) (c
20

H18o
4
N

4
) 

Ten grams of p-phenylene diamine were dissolved in 40 

co hydroohloric aoid (Sp . Gr . 1.18) diluted with an equal 

volume of water by vigorous s tirring and continued ag itation. 

When solution was complete an additional 50 oo water were 

added . This amine solution was cooled too° C and tetrazo­

tized by the addit ion of a solution of 12 . 8 grams sodium nit­

rite 1n 35 oc water over a period of about 30 minutes . Coup-

ling was effeoted by adding the tetrazo solution to 20 . 2 

grams gua iaool contained in a solut i on of 20 grams sodium 

hydroxide in 150 cc water . After standing for three days , a 

considerable portion of the dye had precipitated and was 

readily filtered . Tbe remainder ot the dye was precipit ated 

by the addition of a saturated salt sol ution to the fi l trate. 

A preliminary digestion of the dye suspension on the water 

bath fac i lit a ted the subsequent filtration . Yield , high, of 

a reddish brown, amorphous powder , mel ting point above 360° 

C, giving the following analytical results : A sample of 

0 . 2003 gram gave 0 .02670 gram nitrogen . (Dumas) Found : N, 

13 . 33%. Theory: N, 13 . 27%. 

The structural for mula of the compound is as follows: 

Na-0-C - N=N-0\ 

---
C-0- Na 

RC CH HC CH RC CH 
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m- Phenylene Diamine (Na Salt) (c20a18o4N4) 

A solution was made or ten grams m-phenylene diamine 

in 40 oo hydrochloric aoid (Sp . Gr . 1 . 18) and 75 oo water . 

e temperature of the solution was reduced to below 5° C and 

tetrazotization conducted by the addition in small quantities 

of a solution of 12 .8 grams sodium nitrite in ?5 oc water . 

e tet razo solution was then added to 20 . 2 oe of guaiaool 

contained in a solution or 20 grams sodium hydroxide in 150 

co water . The solution was allowed to stand for five days 

before filtration , and by this time about half of the dye had 

recipitated . The remainder of the dye could be removed 

from solution by the add ition of a saturated salt solution to 

the filt rate . Yield, rather poor, as evidenced by an exces­

sive amount of frothing after coupling, ind i cative of loss of 

1trogen. Reddish-brown , amorphous powder , melting point 

above 360° C, giving the following analysis : 0 . 2151 gram of 

the substance gave 0 . 02841 gram nitrogen. (Dumas) Fou~d: N, 

13 . 21~. Theory: N, 13. 2?~ . 

The structural formula of the compound is as follows: 

Na- 0- - N~B-C C- N=N- - 0- Na 

H H 
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p-A.minoazobenzene (Na Salt) (c19B16o2N4) 

Twenty grams of p-aminoazobenzene were dissolved in 

20 co of hydrochloric acid (Sp . Gr . 1 . 18) diluted with an e­

qual volume of water . When solution was complete, an addi­

tional 150 cc water were added . The amine was diazot1zed 

both at the conventional d1azot1zat1on temperature of 5° C 

and at slightly above room temperature (30° ). In eaoh case 

diazotization was conducted by the slow addition of a solut1 

of 7. 5 grams sodium nitrite in 50 cc water . The higher temp­

erature of diazotization was productive of as high a yield as 

the lower one . The higher temperature of diazot1zation was 

advantageous in t hat it reduced the time of diazotization t o 

about one- fourth . The diazotized amine was coupled with 11. 3 

grams guaiaool contained in a solution of 10 grams sodium 

hydroxide in 200 cc water . Precipitation occurred immediate­

ly; however the s olution was allowed to stand 24 hours after 

which it was f i ltered. Additional salt solution added to the 

filtrate did not precipitate an appreciable quantity of the 

dye . Brown powder , melting point above 360° C, and pPesent­

ing upon analys is: 0.2303 gram of the substance gave 0 . 03625 

gram nitrogen . (Dumas) Found : N, 15. ?4%. Theory: N, 15. 81%. 

Tbe compound has the following structural formu l a: 

H 
\ 

HC 

C- 0-Na 

CH 
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4-Nitro 2- Amino Toluene (Na Salt) (c14H13o4N3) 

The amine was placed in s olution by dissolving 10 

grams in 15 cc hydrochloric acid (Sp. Gr . 1.18) and 75 oo of 

water . This solution was cooled to near 5° C and diazotized 

by the slow addition of a solution of 4 . 6 grams sodium nit­

rite in 25 co water . The diazo solution was then added to 

? . 2 oo of guaiacol contained in a solution of 15 grams sodium 

hydroxide in 75 co· water . The dye was allowed to stand for 

f our days before filtratinn. Inasmuch as the precipitated 

dye was finely div ided, a preliminary digestion on t he water 

bath was resorted to in order to expedite the filtration . 

This was not successful as the dye was found to deoompose at 

temperatures above 90° c. The amount of dye precipitated 

spontaneously was small in spite of the high concentrations 

of the solutions of the intermediates; however addition of a 

saturated salt solution to the fi ltrate removed considerable 

more of t he dye from solution . Brownish- red, amorphous pow­

der , melting point above 360°, presenting the following 

analytical results : 0 . 3101 gram of the substance gave -0.04230 

gram nitrogen. (Dumas) Found: N, 13. 64%. Theory: N, 13. 59%. 

The following is the structural formula of the com­

pound: 

0 N-C 
2 

CH 

- 0-Na 

CH 
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m- Nitraniline (Na Salt) (o13H11o4N3 ) 

A solution of 10 grams of m- nitranillne in 15 oo of 

hydrochloric acid (Sp . Gr . 1 . 18) was made and diluted with ?5 

oo water . It was then cooled to below 5° C and diazotized by 

the slow addition of a solution containing 5 grams sodium nit 

rite dissolved in 25 oo water . Cou~ling was effeoted by add-

' ing the diazo solution to ? . 8 grams gua1aool contained in a 

solution or 10 grams sod~um hydroxide in 100 oo water . The 

maximum amount of precipitation was deemed to have ooourred 

after three days standing. An additional quantity of the dye 

was removed from solution by the add ition of a saturated salt 

solution to the filtrate , but d i gestion was necessary before 

filtration of t hat portion of the dye which had been salted 

out . Yield , high, of a maroon, amorphous powder , melting 

point above 360° C, presenting the following analytical data: 

sample of 0 . 2515 gram gave 0 . 03597 gram nitrogen. (Dumas) 

Found: N, 14. 30%. Theory: N, 14.23%. 

The structural formula of the compound is as follows : 

Laurent ' s Acid (Na Salt) (C1r114o5N2S) 

A solut i on was made containing 10 grams of Laurent ' s 

acid ( 1- naphthylamlu~ 5':"'J:3Ulphan:l. c.·ae)1p:)·,- .1,7 .gttams sodium 
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hydroxide , 2 . 9 grams sodium nitrite , and 150 oo water . This 

solution was cooled to 5° C and diazotized by the slow addi­

tion of 10 cc hydroohlorio aoid (Sp. Gr . 1.18) . The diazo 

solution resulting was added 4.5 oo guaiaool contained in a 

solution of 10 grams sodium hydroxide in .150 co water . The 

solution was allowed to stand for five days before filtration. 

bout half of the dye had precipitated spontaneously and the 

remainder was removed from solution by the addition of a sat­

urated salt solution to the filtrate . Brown powder , melting 

point above 360° C, presenting upon analysis : A sample of 

0 . 3404 grams gave 0 . 02353 grams nitrogen. (Dumas) Found: N, 

6 . 911%. Theory: N, 6. 964%. 

The compound has the following structural formula : 

- 0- Na 
HO 

Sulphanilio A-0id (Na Salt) (C13H12o5N2S) 

A solution was made oonta1n1ng 10 grams of sulphanil­

io · aoid , 3 . 6 grams sodium nitrite, 2. 1 grams sodium hydro­

xide, and 150 oo water. Diazot ization was oonducted at 

slightly above room temperature (after preliminary experiment 

ation) by add ing 15 co hydrochloric acid (Sp . Gr . 1 . 18) 

slowly. The resulting diazo solution was coupled by addition 

to 6. 5 grams gua1aoo l contained in a solution of 10 grams 
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sodium hydroxide in 150 oo water . The dye precipitated im­

mediately but was allowed to stand for two hours to assure 

complete coupling. After fi ltration of the portion of the 

dye which had precipitated spontaneously an additional quant­

ity was obta ined by addition of a saturated salt solution to 

the filtrate . The color of ·thie portion, precipitated by the 

use of salt , was considerable darker than that of the portion 

preoipitated spontaneously, a fact probably indicative of oo­

olusion of impurities by the precipitated particles . Orange 

powder , melting point above 3600 c, giving the following ana­

lytica l results: 0 . 22?? gram of the substance gave 0 .01814 

gram nitrogen. (Dumas) Found : N, ? . 968%. ·..:.I'heory: N, 7.955%. 

The following is the structural formula of the oom­

pound: 

HC 

Na- o- so2-c \ / C- 0- Na 

RC CH C- O- CH3 

o- Toluidine (Free Base) (Cl4Hl502N2) 

A solution of 10 grams o-toluidine in 20 cc hydro-

chloric acid and 200 oo water was made , cooled to 5° c, and 

diazotized by the slow addition of a solution of 6. 5 grams 

sodium nitrite in 25 co water. The diazo solution was then 

added to 11. 6 grams guaiacol contained in a solution of 5 

grams sodium hydroxide in 100 oo water • . The dye solution was 

allowed . to stand for two hours to assure complete coupling , 
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after which 20 cc of hydrochloric acid were added with vigor­

ous stirring. The free base was precipitated i n the form of 

a viscous , tarty substance which became somewhat brittle af­

ter standing for 24 hours . This tarry substance was dissolv­

ed in the smallest possible quantity of alcohol and was re­

preoipitated by di luting the alcohol 1n the col d until the 

first evidence of pr ec i p itation, after which the solution was 

heated t o boiling and allowed to cool slowly for the forma­

tion of crys t a l s . The cryst als were quite wel l - formed after 

about 5 hours . Light brown needles , melting point 220- 225° 

C, presenting the following analysis : A sample of 0 . 3011 gram 

gave 0. 04893 gram nitrogen . (Du.mas) Found : N, 16 . 25% . 

Theory : N, 16.36; . 

The compound has the following structural formula: 

v.===~H HC~_CH 

- N=N- C~-OH 

C- CH3 HO C- O- CH3 

~Amino- Azo- Benzene (Free Base} (c
19

H
16

o
2
N

4
) 

Ten grams p- amino- azo- benzene were dissolved in 10 oc 

hydrochloric acid (Sp . Gr . 1.18) , diluted with an equa l vol­

ume of water and when solution was complete , an additional 

100 co water were added . Diazotization was conducted at room 

temperature by the slow addition of a solution of 3 . 8 grams 

sodium nitrite in 25 oc water . The resulting diazo solution 
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was added to 5. 6 grams guaiacol contained in a solution of 5 

grams sodium hydroxide in 100 cc water . Two hours were allow­

ed for complete coupling. Ten co of hydroohlor1c acid were 

then added to the solution, whereupon the free base of the 

dye precipitated . Attempts to obtain the free base in ory­

stalline form by recrystallization from alcohol , glacial 

aoetio aoid , aromatic hydrocarbons , and carbon tetrachloride 

were not success ful , the compound in every instance precipi­

tated in an amorphous state . Dark brownish- black powder, 

decomposed below 100° C, giving upon analysis: 0 . 2091 gram 

of the substance gave 0 . 0350 gram nitrogen. (Dumas) Found : 

, 16. 74%. Theory: l 6. 86i . 

The structural formula for the compound is as tollows : 

HO - N=-N- C 

Aoetyl Derivative of p-Toluidine (c16H16o3N2 ) 

The free base of p- tolu1dine coupled with guaiacol 

was prepared by placing 10 grams of the amine in solution in 

20 cc hydrochl oric acid (Sp. Gr. 1 . 18) a nd 150 cc water, cool­

ing tQ .near 5° C, and d1azot1z1ng with a solution of 6 .5 grams 

sodium nitrite in 25 cc water . The d1azo solution was coupled 

y addition to a solution of 11 . 6 grams guaiacol , 5 grams sod­

um hydroxide, and 100 cc water . Addition of 20 cc hydro-



- 20-

chloric acid to the solution resulted in the precipitation of 

the free base which was then filtered and dried . Twelve grams 

of the free base were then placed in a 500 oc round-bottom 

flas k and a solution of 25 grams acetic acid anhydride and 10 

grams glacia l acetic acid added . The mixture was refluxed at 

a temperature of 135-145° for five hours, whereupon it was 

poured into an evaporating dish to cool. Dilution with three 

volumes of water resul t ·ed in the preoipi tat ion of the acetyl 

c ompound , which was then filtered and dried . It could be re­

crystallized readily from either diluted alcohol or glacial 

acetic acid . Orange , crystalline plates , melting point 103-

103. 50 C, giving the following analysis : A sample of 0 . 3500 

gram gave 0 . 03447 gram nitrogen. (Dumas} Found: N, 9. 849%. 

Theory : N, 9 . 856%. 

The oompound has the following structural formula: 

Acetyl Derivative of Benzidine (0 H ON) 
30 26 6 4 

Ten grams of benzidine were disso lved in a solution 

of 30 cc hydrochloric acid in 200 co water and to this sol­

ution after cooling to near 5° C was added slowly, 7. 5 grams 

sodium nitrite in 50 cc water . The resulting tetrazo solutio 

was added to 14 grams guaiaool contained 1n a solution of 4 . 5 
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grams sodium hydroxide in 100 oo water . Two hours were allow­

ed for complete coupling to ooour . Ten oo of hydrochlorio 

acid were then added , whereupon the f'ree base immedia tely pre 

oipitated as a light brown powder. Fifteen grams of the 

dried powder were placed in a 500 oo round- bottom flask and a 

solution of 60 grams acetic acid anhydride and 20 grams glac­

ial acetic acid added . The mixture was allowed to reflux for 

five hours at a temperature of 135- 145° C. At the end of thi 

time the solution was poured into an evaporating dish t o oool. 

Fine crystals were precipitated upon dilution of this solutio 

with three volumes water . These crystals were recrystallized 

from 250 co of glacial acetic acid . Brownish- orange , ory­

atalline plates, melting point 184-185° C, insoluble in water 

but soluble in organic solvents . Analysis presented the fol­

lowing data : A sample of 0 . 2001 gram gave 0 . 02069 gram nitro-

gen . (Du.mas) Found: N, 10.34%. Theory: N, 10 . 40%. 

oc-o 
CH3 

The structural formula of the compound is as follows : 

- N=N- C 

v--~B BC C-0-CH 

C-N=N-Co· 6-CO 
CH 

-----1uH H H 



CONCLUSIONS 

1 . A number of azo dyes have been prepared by coupl­

ing guaiaool with various diazotized a.mines , a monotony of 

oolor being presented inasmuch as the dyes ranged in oolor 

from orange to maroon, the tendency towards brownish red . 

2 . The free bases of the dyes were found to precipi­

tate in the form of a viscous , tarry material which oould be 

recrystallized satisfactorily in only a few instances . 

3 . The dyes (sodium salts) were found to be soluble 

in both water and a large number of organic solvents , while 

the free bases exhibited solubility only in the usual organ­

ic solvents . 

4 . The acetyl derivatives of p~ luidine coupled with 

gua iaool and benzidine coupled with guai acol were isolated in 

crystalline form. The products of acetylation of a number of 

the other dyes were t hrown out of solution in the form of an 

oil which decomposed upon distillation at a reduced pressure 

of 100 mm. mercury . 

5. It was suspected that each of the dyes prep~red 

had more or less ant iseptic value because of the phenolic 

hydroxyl gr oups present, but the determinat ions of the phenol 

coefficients and the physiological effects of the dyes were 

deferred to later inves tigation. 
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