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The Synthesis and Reactions of I s a t o i c p - l i n e a r b i s Anhydride 

I s a t o i c anhydride and i t s r e a c t i o n s have been studied ex-
t e n s i v e l y at Ursinus i n recent y e a r s . The p o s s i b i l i t y of syn­
t h e s i z i n g what v j i l l be c a l l e d a d i - i s a t o i c anhydride has,however, 
remained a challenge. F i v e p o s s i b l e isomers have been postulated: 

Three previous attempts to synthesis i s a t o i c ra-linear b i s anhy­
dride 2 ^ V ^ ' ^ were unsuccessful i n that the product defied 
p o s i t i v e confirmation. Among the d i f f i c u l t i e s encountered by 
these workers was the tendency f o r m-dilA to complex v/ith d i ­
oxane, the solvent i n the l a s t step of the s y n t h e s i s . The form­
ation of t h i s complex 6 has been postula.ted to be caused by a 
hydrogen bond between the -NH i n the m-dllA and the oxygen i n 

A 
the dioxane. 
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I n order to avoid t h i s problera a d i f f e r e n t isomer 1_ was 
prepared, which would not be s u s c e p t i o l e to such comolexing. 

Three schemes of synthesis were considered and two of 
these were u t i l i z e d . One p o s s i b i l i t y would p a r a l l e l the methods 
used by previous workers i n the attempts to prepare m-dilA, 
This would i n v o l v e the preparation of 1 dimethyl 2 , 5 d i n i t r o -
benzene, a reduction to tiie diamine, aceto'lation of the amine 
groups, oxidation of tJ.:e methyl groups to carboxyls, and hydro­
l y s i s of the amides to y i e l d p-diaminoterephthalic a c i d . 
The desired p-dil^^ could be prepared by a f i n a l r i n g closure 
with phosgene. This approach was not attempted because of the 
d i f f i c u l t y encountered p r e v i o u s l y w i t h the side chain oxidations. 
Two other independent syntnesis x^ere u t i l i z e d to prepare the p-
diaminoterephthalic a c i d , the l a s t intermediate. 

The f i r s t method shovm beloxir, was developed by Bogert and 
Dox 7 

k ' 

11 12. 



D i e t h y l succinate 7_ i s t r e a t e d v/ith sodiura ethoxide i n 
absolute ethanol, promoting a base c a t a l y s e d r i n g closure to 
y i e l d s u c c i n y l o s u c c i n i c a c i d d i e t h y l e s t e r 8 . The e s t e r i s 
fused witn ammoniura acetate, and txie r e s u l t i n g mass broken up 
and washed with xirater allox-jing the i s o l a t i o n of succinylosuc­
c i n i c a c i d d i e t h y l e s t e r diimine 9 . 

The presence of two sharp absorbtions at 2 . 9 0 and 3 . 0 i n 
the I . E . spectrum suggest that the s t r u c t u r e i s a c t u a l l y a tau~ 
tomer, 2 , 5 diamine 2 , 5 cyclohexadiene 1 d i c a r b o x y l i c a c i d d i ­
e t h y l e s t e r 9 a . The diamine i s oxidized i n concentrated s u l ­
f u r i c a c i d witui bromine y i e l d i n g p-diaminoterephthalic a c i d 
d i e t h y l e s t e r 10 which i s hydrolysed by 10% sodiura hydroxide 
to y i e l d p-diaralnoterephh . i,alic a c i d 1_1_. "the a c i d i s suspended 
i n dioxane and tnc double r i n g closures are achieved b-y t r e a t ­
ment wiuh phosgene a f t e r the method of Wagner and Pegley^ 
y i e l d i n g I s a t o i c -n-linea.r b i s anhydride, 2,[|_,7j9 tetraoxo 
1 , 2 , 3 , n , 5 , 6 , 7 , 8 octahydro-benzo ( 1 , 2-d : - 5 , h-d') b i s 1 ,3 oxinej^."^ 
The I . E . spectrum of the m a t e r i a l shows a s i n g l e broad absorb-
t i o n near 3 . 2 u as expected f o r the hydrogen bonded -KH proton 
and two d i s t i n c t carbonyl absorbtions at 5-7 and 5 . 8 u. 

g 
The second synthesis route xias developed by Schoeter f o r 

the synthesis of the p-diaminoterephthailic a c i d . This employed 
treatment of 1 , 2 , 5 , 5 benzene t e t r a c a r b o x y l i c a c i d h2 with ammonium 
hydroxide to give the tetraaramonium s a l t 13 j xifhich upon heating 
to 200°G i n a streara of ammonia gives the diiraide Vl£. The diimide, 
when treated w i t h caiastic and hypochlorite i n a Hoffmann degrada-
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t i o n , y i e l d s the desired p-diaroinoterephthalic a c i d I j . among 
other products. According to Schoeter only the p-diamino-: • 
te r e p h t h a l i c a c i d i s prepared and not the m-diamino-isophthalic 
a c i d 55_. A second product, hoxiiever, was i s o l a t e d with both 
p h y s i c a l and s p e c t r a l c h a r a c t e r i s t i c s s i m i l i a r to the p-dlamino 
acid which i n d i c a t e d i t was the second isomer, 1_5. Repeated 
r e c r y s t a l l i z a t i o n s y i e l d e d the desired p-diaraino isomex-^ 1 0 . 

Sing closure of 1_1_ to 1 i s achieved as p r e v i o u s l y desci'-lbed. 

Reactions of I s a t o i c p - l i n e a r b i s Anhydride 
The reactions of p-dllA x-xith nucleophiles c l o s e l y p a r a l l e l 

1 0 
those of i s a t o i c anhydride studied by S t a i g e r and M i l l e r . 
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22 H=Me R=Et 

23,R=Et 

^ R=Me \  j T 
2if: R=Et -4 Ij? 

M R=p-Pr 
R=b-Bu 

22 R=Ally3 

I t 

12 S=Me 
12 S=Et 
12 R=n-Pr 
1 2 R=)i-Bu 

• 5 a i R=ATlyl 
28 H=n-Pr 
" R=h-Bu 2 1 ™ 

36 R=Me 39 R=t 
W R=Et m R = A l l y l 

1 . Reactions xvitli NaOH and H2S0|^ 
Treatraeot of p-dilA viith e i t h e r sodium hi~droxide s o l u t i o n 

or d i l u t e s u l f u r i c a c i d converts i t back to the p-diamlnotere-
p h t h a l i c a c i d 1J_ which was confirmed by a comparison of i t s I.R. 
spectrura i x i t h the s-)ect:c'um of a known analyzed saxaple. n side 
r e a c t i o n of i s a t o i c anhydride xxith MaOH to give antnranoylan-
t h r a n i l i c a c i d was not observed -.xith the p-dllxA.. 
2. Reactions with Alcohols 

Refluxing the p-dilA ix i t h primary alcohols i n the presence 
of a c a t a l y t i c amount of sodium hudroxide y i e l d s tiie d i e s t e r s 



of p-diaiTiinoterepht.,iallc a c i d 29_, 30_. There compounds are 
c h a r a c t e r i z e d i n TablLe I . Melting points correspond with those 
p r e v i o u s l y reported and the d i e t h y l e s t e r has an i d e n t i c a l I.R. 
spectrum with a known sample. These spectra show the expected 
absorbtions, two peaks near 3«'l a-'id 3 - 3 u tor the amine groups 
and an e s t e r carbonyl at 5 . 9 u, also a peak at 8 . 9 u f o r the 
G=-0, whx ch i s absent f o r the t h i o e s t e r s . 

Vfliersas i s a t o i c anhydride w i l l y i e l d e s ters xxith aromatic 
and long chain a l i p h a t i c a l c o h o l s , attemots to prepare co r r e s ­
ponding d i e s t e r s xxith p-dilA were unsu c c e s s f u l . I n general tiie 
r e a c t i v i t y of p-dilA appears to be l e s s than f o r i s a t o i c anhy­
dride. 

T A B L E I 

DIESTERS OF p-DIAMIKOTEREPHTHALIC ACID 
Gorapound R= mp l i t e r a t u r e mp found 

29 methyl 168^ 157 
30 e t h y l 185^ 1 8 5 - 5 

^ B e i l s t e i n l 5 , 5 6 0 ( 6 5 l ) ^ B e i l s t e i n 1 5 , 5 6 0 ( 6 5 1 ) 

3 . Reactions with Mercaptans 
Refluxing p-dilA xxi x-h primary t h i o l s i n the presence of a 

c a t a l y t i c amount of sodiura hydroxide y i e l d s b r i l l i a n t red c r y s t a l ­
l i n e s o l i d s , the d i t h i o e s t e r s of p-diaminoterepnthalic a c i d 3 1 , 

32. These corapounds have not been reported p r e v i o u s l y i n the 
l i t e r a t u r e , (See TABLE I I ) 



TABLE II 

DITHI0ESTER3 OP P-DIAMINOTEREFIITH/lIIG ACID 

Galcd,^ Found, % 
R= Gonn^ound ForTnula mp GHNS GHN3 

Methyl 2i C8H12N2O232 174-5 41.70 5.18 12.00 27.60 4l.8l 5.22 11.95 27.35 

Ethyl^ 22 C12H16N2O232 134-5 50.70 5-63 — 50.86 5.83 — 

I a J , 
T of new composition 73 

( ) ( ) 



- 8 -

5 . Reactions vxith. iimmonia 
/\mrrionia reacts w i t h p-dilA i n two routes, as shown heloxx, 

i n a manner p a r a l l e l to i s a t o i c anhydriae. The routes may be 
l a b e l e d a and b. 

2Z 

l i 
I f the at t a c k occurs at a the amide of p-diaminoterephthalic 
a c i d i s produced 2 2 . (See TABLE I I I ) I f the attack occurs at 
b, then the uramidoterephthalic a c i d i s prepared 1_6. This a c i d 
could hoxxever, not be i s o l a t e d , since i n tne presence of e i t h e r 
a c i d or base i t undergoes r i n g closure to y i e l d 2 , 5 , 7 j 9 t e t r a -
oxo-octahydronaphthatetrazine 35_' (See TABLE IV) I f a separate 
sample of the amide i s t r e a t e d xxith phosgene i n dioxane the 
i d e n t i c a l t e t r a z i n e may be prepared, thus confirming the s t r u c ­
ture of both products.^ These have i d e n t i c a l I . E . spectra and 
composition has been confirmed by elemental a n a l y s i s . The 
t e t r a z i n e 35_ thus produced i s believed to be of nevx composition. 
The compound i s mentioned i n B e l l s t e i n but no record appears 
of preparation. ITie m a t e r i a l e x h i b i t s an I.R. spectrum contain­
ing broad r a u l t i p l e absorbtions i n the carbonyl region and two 
broad peaks at 3 . 1 and 3 . 3 as would be a n t i c i p a t e d frora the 
s t r u c t u r e . 
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The r a t i o of the two products, ai'nide 22_ and a c i d 1_6» tvom 

the r e a c t i o n xxith ammonia xxas found uo depend on the ammonia 
concentration. At loxx ammonia concentrations ( c a . . 5 to 2M) 

the amide 22 was the major product. At high ammonia concentra­
tio n s ( c a . 5 to 1 5M ) the major product was the a c i d 1_6. These 

11 

f i n d i n g s p a r a l l e l those of S t a i g e r and Wagner. There was no 
evidence f o r the production of mixed products of the form 
There i s need f o r a q u a n t i t a t i v e study of t h i s r e a c t i o n . 

5 . Reactions xxitn Primary iimines 
Primary amines r e a c t i n a manner s i m i l a r to smimonia. The 

r a t i o of the txxo products i s dependent i n a s i m i l a r manner on 

the amine concentration. The products x-rere 11,11 d l s u b s t i t u t e d 
amides of p-diaminoterophthallc a c i d 2_3, 25, 25_, 26_, 2Jsind the 
- s u b s t i t u t e d diu rami deter ephtrialic acids 1_7j 12' ^2' 2L' 

(See TABLE I I I and TABLE IV) These l a t t e r acids underwent 
r i n g closure and xxere i s o l a t e d as the 3,Q d l s u b s t i t u t e d 2 , 5 , 7 , 9 

tetraoxo-oc tahydro 1 , 3 , 6 , 8 naphthotetrazines 3_6.j 2L' 2L' 3 9 , 50, 

which could be independently synthesized from the corresnonding 
amide by the action of phosgene. (See TABLE IV) 

The s u b s t i t u t e d amiides xrnd t e t r a z l n e s thus prepared are 
of new composlPion. The amides shoxx an anrdde I and amide I I 



band i n the I.R. at 6 ,1 and 6 . 3 r e s p e c t i v e l y . Three absorbtions 
at 2 . 8 8 , 2 , 9 0 , and 3.O8 raay be assigned to tne txxo amine and one 
amid 3 leroton r e s p e c t i v e l y . The t e t r a z i n e s show two carbonyl 
peaks at 5 . 8 and & .05. They also have a -oea.k at 2 . 9 5 f o r the 
NH s t r e t c h . The u n s u b s t i t u t e d ' t e t r a z i n e also shows an a d d i t i o n a l 
absorbtion at 3 . 0 5 f o r the other NH s t r e t c h . 

An unusual behavior was shovm by the hindered amines. Ana-
l i n e does not y i e l d the amide on d i r e c t rea.ction as with other 
simple amines, but i f the nroduct of d i r e c t f u s i o n i s t r e a t e d 
with lO';:-) s u l f u r i c a c i d f o r s e v e r a l hours under r e f l u x and the 
mixture made b a s i c , a m a t e r i a l with the I.R. of tne amide but 
not the elemental conposition i s prepared. Additional work i s 
needed to c l a r i f y tiie nature of the a c t i o n of these m a t e r i a l s 
with p-dilA. T-iHHH ' • 

TABLE I I I 
AMIDES OP p-DIAMINOTEREPHTHALIG ACID 

Galcd, % Pound, % 
R= Gorapound mp G H G H 

H 22 2 8 0 - •2 5 7 . 5 0 6 . 2 0 57.71 5 . 3 0 

Methyl^ 23 276- •8 55.18- 6 . 3 0 5 5 . 1 0 6 . 3 0 

E t h y l ^ 25 2 9 6 -•8 5 7 . 0 6 6 . 3 8 5 7 . 1 5 6 .51 
a 

n-Propyl 25 2 8 8 - •92 6 0 . 5 0 7 . 9 2 60.38 7 .91 
a 

n-Butyl 26 277- Q 62 . 9 7 6 . 5 5 6 3 . 0 7 6 . 6 0 

a 
A l l y l 27 2 6 5 -6 6 5 . 9 0 8 . 7 0 6 5 . 7 5 8 . 6 5 

of new composition 
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TABLE IV 
3 , 8 DISUBSTITUTED 2 , 5 , 7 , 9 TETRii-OXO 1 , 3 , 6 , 8 NAPHTHATETRAZINES 

Galcd, % Jr'ound, p 
R= Compound mp G H G H 

35 360 5 8 . 7 0 2 . 5 3 56 . 9 5 5 . 6 3 

n-Propyl"^ 37 360 61 . 2 0 5 . 6 3 61.57 5 . 8 5 

of nev7 composition 

6. Reactions with Secondary Amines 
Secondary amines r e a c t i n a s i m i l a r manner y i e l d i n g both 

the N,N,N',N', t e t r a s u b s t i t u t e d amides of p-diarainoterephthalic 
a c i d 33. and the di s u b s t i t u t e d diuraraidoterephthalic acids 38-. 

(See TABLE V) These acids cannot undergo r i n g closure as there 
are no hydrogens i n the (4) position. Thus they could be i s o l a t e d 
and t h e i r N.E. and elemental a n a l y s i s determined. The I.R, 
spectrura stiovis peaks at 5 . 7 8 and 6 . 1 0 f o r the carbonqxls, as 
w e l l as a broad Nil peak, 

TABLE V 
Dl^UBSTITlJTED DIURAMIDOTSREPHTKALIG ACIDS 

Galcd Galcd, % Found, % Found 
1= Compound mp N.E. G H G H N.E. 

S t h y l ^ 35 360 178 6 3 . 0 0 7 . 5 3 62.81 7 . 5 9 175 

a „ ... 
01 nexx coraposition 

7. B i f u n c t i o n a l Nucleophiles 
With b i f u n c t i o n a l nucleophiles such as ethylene diamine 

and ethyleneglqycol a nolq/meric m a t e r i a l r e s u l t e d 28 . 
I n general, p-dilA xxas found to react i n a manner gene r a l l y 

1 1 

p a r a l l e l to i s a t o i c anhydride. I t appears to be somexxhat l e s s 
r e a c t i v e toxxard n u c l e o p h i l e s , , Further q u a n t i t a t i v e study i s 
needed to e l u c i d a t e the mechanisra of these r e a c t i o n s , p a r t i c u l a r l y 
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those with amines and ammonia. Also, the nature of the nroduct 
frora the r e a c t i o n of p - d i l A with ana l i n e and hindered amines 
needs cl a r i f y i n p q . 
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EXPERIMENTAL 
Syntnesis of I s a t o i c p - l i n e a r bis Annydride 
Method of Bogert and Dox 
S u c c i n y l o s u c c i n i c a c i d d i e t h y l ester; 8 

500g of d i e t n y l succinate and 175ml of absolute ethanol are placed 
i n a 2 l i t e r f l a s k . 50g of sodiura i s g r a d u a l l y introduced slowly 
w i t h shaking. A f t e r the i n i t i a l r e a c t i o n has subsided the mixture 
i s r e f l u x e d f o r 5 to 8 hours, 95% ethanol i s added to destroy ex­
cess sodium. The r e a c t i o n mix i s a c i d i f i e d witn 10% s u l f u r i c a c i d 
to piPEcipitate the s u c c i n y l o s u c c i n i c a c i d d i e t n y l e s t e r , 
mp l i t . 1 2 5 - 7 , B e i l s t e i n U ) , 8 9 7 , mp found 125 - 7 . Y i e l d 8 5 - 9 0 % . 

S u c c i n y l o s u c c i n i c a c i d d i e t h y l e s t e r diimide; 9 

S u c c i n y l o s u c c i n i c a c i d d i e t h y l e s t e r i s mixed with 5 to 7 times i t s 
weigiit of aramonium acetate. The mixture i s heated u n t i l i t I'orras 
a melt. The melt i s heated u n t i J i t bep;ins to c r a c k e l and heating 
i s continued f o r an a d d i t i o n a l 10 minutes. The melt i s allowed to 
cool, crushed and washed with 2 times i t s weignt i n water. The, 
diimide i s removed by l i l t r a t i o n as a yellow s o l i d , 
mp l i t . 1 7 7 - 8 1 , B e i l s t e i n 1^ , 8 9 7 , mp found 179-81. Y i e l d 95-100% 

p-diaminoterepiithalio a c i d d i e t h y l e s t e r ; 1 0 

10Og of the diimide i s d i s s o l v e d i n pOOral of concentrated s u l f u r i c 
a c i d . I n a i'lask equinned with a condenser and vented uo uhe hood, 
20ml of bromine i s added slowly. The mix i s s t i r r e d and heated to 
6 0 ° . This temperature i s maintained f o r 30 minutes. The excess 
bromine i s removed by a stream of a i r and the s o l u t i o n poured over 
i c e wet vxith sulfurous a c i d . The s u l f a t e s a l t of the p-diamino-
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t e r e n h t h a l i c a c i d 'oeecipitates as a brovjh powder. Additional y i e l d 
may be obtained by n e u t r a l i z i n g the s o l u t i o n with ammonia, 
mp l i t , 168, B e i l s t e i n 1_5,560, mp found 1 67-169. Y i e l d 20%, 
p-di amino t e r ephthali c a c i d : 11 

The e s t e r i s hp'drolysed by neating with 10% sodiura n^xdroxide and 
the product piriecipitated by addition of a c e t i c a c i d . The a c i d may 
be f u r t h e r p u r i f i e d by r e d i s s o l v i n g i n base and repafficipitating with 
a c i d . 

mp l i t , ^ 3 6 0 , B e i l s t e i n 15.599, mp found>360. Gale f o r OgHs^^^' 
G 58.98, H 5 , 0 8 , N 1 5 . 2 8 , Found: G 5 8 . 7 7 H 5 . 1 3 N 1 5 . 1 1 . Y i e l d 
9 0 - 1 0 0 % . 

g 
Method of Schoeter 
1 , 2 , 5 , 5 Benzene t e t r a c a r b o x y l i c a c i d ( p y r o m e l l i t i c a c i d ) 1_2 was 
purchased from Zne A l d r i c h Chemical Go. 
T e t r a ammonium s a l t of 1 , 2 , 5 , 5 Benzene t e t r a c a r b o x y l i c acid: 13 

10Og of the a c i d i s b o i l e d w i t i i 50ml of concentrated ammonia. The 
ammonium s a l t p ^ p c i n i t a t e s on cooling. Additional crops may be 
obtained by evaporating and cooling. Y i e l d 100%. 
Pyromellic diimide: 15 

The t e t r a ammonium s a l t i s placed i n a g l a s s tube surrounded by 
heating tape. A stream of ammonia i s passed through the tube while 
i t i s neated to 200° , The treatment i s continued f o r 50 minutes. 
The imide may be p u r i f i e d by r e c r y s t a l ^ i z a t i o n from p y r i d i n e , 
mp l i t , 3 0 0 , B e i l s t e i n 2 5 , 5 1 9 , mp found 3 0 5 - 6 , Y i e l d 50%. 

p-di amino t e r e n h t h a l i c a c l a : 11 

5g of t-iie diimide i s suspended i n 10Og o i \ a c i d and to Giiis^a s o l u t i o n 
containing 175ml of 2 ,5% NaOGl and lOg of NaOH, Tnis mixture i s 
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s t i r r e d xor one nour and u en made a c i d i c "oj the addition or S02» 
The r e s u l t i n g s o l i d i s p u r i l i e d by d i s s o l v i n g i n NaOH and p i f E c i p i -
t a t m g witn a c e t i c a c i d , 
mp l i t , >360, B e i l s t e i n r5,599, mp found>360. Y i e l d 30%. 

I s a t o i c p - l i n e a r b i s anhydride: 1_ 

25g oi the dry p-diarainoterepnthalic a c i d i x > suspended by s t i r r i n g 
i n 100ml of dioxane. Phosgene i s passed through the mixture f o r 
20 hours. Dry nitrogen i s bubbled through to remove the excess 
phosgene. The mixture i s f i l t e r e d and the p-dilA i s obtained as 
a yellow-green powder, 

mp^360, G^qH^O^N^ Gale; G 58,58 H 1,69, Pound: G 58 . 5 0 , H 1 . 6 5 . 

Y i e l d 100%. 

Reactions with, various n u c l e o p h i l e s : 

• RQ-QH and H p ^ i ' "̂ ^̂  p-dilA i s r e f l u x e d w i t h IQral of a c i d 
or base f o r 5 hours. I n the H2̂ *̂ 5 ^^^^^'^•^ "the a c i d w i l l p e e c i p i t a t e . 
The NaOH mixture i s made a c i d i c xxith a c e t i c a c i d to p r e c i p i t a t e the 
a c i d , 
2 , Alcohols: 5ml of the alc o h o l , , 5 g of p-dilA and a small chip 
of NaOH are r e f l u x e d f o r 5 to 6 hours. The so l u t i o n i s boiled to 
dryness over a steam bath .and the e s t e r d i s s o l v e d i n benzene. They 
may be r e c r y s t a l l i z e d from benzene and are c h a r a c t e r i z e d i n TABLE I , 
3 , T h i o l s : 5ml of the t h i o l , , 5 g of p-dilA, 5 ml of dioxane and a 
small chip of NaOH are r e f l u x e d f o r 5 to 8 hours or u n t i l the p-dilA 
has dissolvedo The mixture i s d i l u t e d xxith xxater and the t h i o e s t e r s 
p e r c i n i t a t e as b r i l l i a n t red c r y s t a l s . They raay be r e c r y s t a l l i z e d 
from EtOH and are c h a r a c t e r i z e d i n TABLE I I , 
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5 . Arnriionla; 5ml of amraonia of the appropriate concentration, 
dependent on the desired product, i s heated wiuh . 5 g of p-dilA 
i n a beaker. The mix i s c h i l l e d and the amide removed by f i l t r a ­
t i o n . The amide may be r e c r y s t a l l i z e d from EtOH-HOH and i s charac­
t e r i z e d i n TABLE I I I , The mixture i s made a c i d i c with H230|^ and 
the t e t r a z i n e p r e c i p i t a t e s as a brown powder. I t i s c h a r a c t e r i z e d 
i n TABLE IV, 
5 ' Primary amines: 5ml of an amine s o l u t i o n i n xxater of the con­
c e n t r a t i o n appropriate to the product desired i s heated xxith , 5 g of 
p-dilA u n t i l the so l u t i o n b o i l s . The araide p r e c i p i t a t e s on cooling, 
may be r e c r y s t a l l i z e d from EtOH-HOH and i s c h a r a c t e r i z e d i n TABLE 
I I I . The t e t r a z i n e s n«ecipitate on the addition of H2S0|^, They 
are c h a r a c t e r i z e d i n TABLE I V , 
8* Secondary amines; 5ml of a water s o l u t i o n of the secondary 
amine of appropriate concentration and . 5 g of p-dilA are heated 
to a b o i l . The so l u t i o n i s a c i d i c w i t h 10% s u l f u r i c a c i d and the 

^ s u b s t i t u t e d uramidoterephthalic a c i d p r e c i p i t a t e s . I f the f i l t r a t e 
i s t r e a t e d with 20% MaOH the amine s a l t of the amide i s destroyed 
and tne secondary amide p r e c i p i t a t e s , 
7, B i f u n c t i o n a l nucleophiles: , 5 g of the p-dllA i s heated d i r e c t l y 
w ith the ethylene g l y c o l or ethylene diamine. The r e s u l t a n t t a r 
could not be c h a r a c t e r i z e d . 
Independent synthesis of t e t r a z i n e s : , 5 g of the araide i s suspended 
i n 25ral of dioxane and t r e a t e d with phosgene f o r 5 "to 1 0 hours. 
The t e t r a z i n e s separate as a yelloxx ppt, vxhich may be removed by 
f i l t r a t i o n a f t e r the excess of phosgene has been removed by a stream 
of nitrogen. They are c i i a r a c t e r i z e d i n TABLE I V . 
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-a,m.in0-- . t e r e p h t h a l l c a c i d 

jiiamide.-

O R I G I N p=diiso toi©— 

-ani^y-dride - and-metiiy 1 -
amine 

PURITY___^5rxjmler 

PHASBm Jul m i l l 

THICKNESS 

L E G E N D p o l y s t y r e n e 

16.246 

9, 11.032 

DATEJv^7/69_ 

O P E R A T O R . J L - J ^ ^ A ^ 

R E M A R K S _ for 
th?o found 

a n a l y s l ^ 

-0 p i t ^ . 

H G^^O ^. 

c n CP 

^ m 

70 

Z o 

PART NO. 137-1280 T* ® THE PERKIN-ELMER CORPORATION, NORWALK, CONN. 







10 12 13 14 15 16 
SPECTRUM NO. b^Q^^na 

100 DATE 3 / 7 / 5 9 

90 

SAMPLE Dimethyl amide of 

p-dlamonl- •fcei-ephtlialio 
a c i d 

80 s o u R f f i - d i l A +Meamln© 
STRUCTURE 

70 

60 
PATH. 

50 SOLVENT ^Ong 
CONCENTRATION. 

40 PHASE mi Ju l mull 
COMMENTS 

30 note 3 MH hands 

20 

10 

ANALYST 

0 INFRARED 
SPECTROPHOTOMETER 

1000 600 



I 

4000 3000 2000 
i i i 1 1 , 1 , 1 . 1 , 1 . 1 J . 1 , 1 , 1 , i | i 1 1 , 1 , , 1 , 1 ii I i i ' i 1 , 1 , 1 

1000 900 800 
1 1 1 1 1 1 1 1 1 1 1 1 . I I I I I I I I I I 

7 8 9 10 
WAVELENGTH {MICRONS) 

SPECTRUM NO. ^5-51_ 

SAMPLE _Mdtethzijp-_di 

amino te re phthftl«.mide 

ORIGIN _PrcLi iS0ltPi .Q 

anhydride and Etamlne 

PURITY 3 Rx water-EtOH 

PHASE nu,1ul mull 

THICKNESS 

CO CO 

> m 

C 

O 

LEGEND imlxstyrene, 

1 _6^2k6 

DATE J/1/£S 

OPERATOR _Jl.__Fiiick. 

R EM A R KS - f Qr-XAnaly-al«| > 
t h e o f o u n d 

£^ LAX. 

PART NO. 137-1280 ® THE PERKIN-ELMER CORPORATION, NORWALK, CONN. 



PRINTED IN U.S.A. 

30 

20 

10 

4000 3500 3000 2500 2000 



WHEN REORDERING SPECIFY CHART NO. 105852 BECKMAN INSTRUMENTS, INC., FUILERTON, I 

WAVELENGTH IN MICRONS 
6 

2000 1500 

WAVENUMBER CM' 



tUMENTS, INC., FULIERTON, CALIFORNIA, U.S.A. 

1000 

SPECTRUM NO. i j — 

100 DATE 3/7/^9 
SAMPLE NNdlethyl p-dlamind-

90 tftrftphthamldc 

80 s o u R C E p - d l TA And S t a m i n e 
STRUCTURE 

70 

60 
PATH m m 

50 SOLVENT. 

CONCENTRATION. 

40 PHASE n t x j u l m u l l 

COMMENTS 

30 

20 

A N A L Y S T S , F r l C k 
10 Beokman' 
0 INFRARED 

SPECTROPHOTOMETER 
500 



4000 3000 2000 
1,111,1,1,1 ,i ,1,1,1,1,1,1. i , I, , 1 , ,1 ,1 

1000 900 800 
I 1 I i i I i I I I 1 I 1 I I i I I 1 I i [ 

7 8 9 10 11 
WAVELENGTH (MiCRONS) 

C O C O 
SPECTRUM NO.^^^68 

SAMPLE propyl afflidi affliYŝ  
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