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ABSTRACT  . 

This report eovers work being done on the development of high temper- 

ature liquid lubricants for use in advanced aerospace applications. The phases 

of study include; (l) the selection of additives on a more scientific basis, 

and (2) modification of molecular structures of existing fluids by developmental 

synthesis. The work on Phase I covered two classes of materials, the alkyl- 

substituted pyrazines, and the aryl-esters. The work on Phase II was concerned 

with the modification of the polyphenyl ethers to improve their low temperatures 

properties by attacking various alkyl gVoups to the polyphenyl ether system 

through an amine linkage. This in an interim report, as work is continuing on 

these two phases. 

This report has been reviewed and is approved. 

R . 'LV AEÄ3fö2AK,£phief  \ 
Fluid & Lubricant Materials Branch 
Nonmetallic Materials Division 
AF Materials Laboratory 
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I. OTTROIUCTICN 

The current objective of subtask 301405^. the subtask under which the work 

covered in this report was performed, is to develop high temperature liquid 

lubricants for use in advanced aerospace applications. The current objective 

of this program is to develop an oxidatively stable fluid or formulation for 

use at bulk oil temperatures of 500° F and above. The objective is being 

pursued in two Phases. 

£haaa_S» - The selection of additives on a mere scientific basis, incorporates 

the use of vapor phase chromatography, liquid-solid chromatography, infrared 

spectrosoopy, and other research techniques to identify the exidative degradation 

products of base fluids and various formulations of the base fluids under 

investigation, upon the comparison of the oxidation products of the base fluid 

and its formulations with various additives, the effect of the additives on 

preventing the oxidation of the fluid is determined. After a back-log of 

information concerning the types of Oxidation minimized by various additives is obtained, 

it is anticipated that the beat additive package for a new experimental fluid 

could be predicted by studying its chemical structure. 

Sfrqse II t - Tht current emphasis on phase II, the modification of molecular 

structure of existing fluids by developmental synthesis, is on the improvement 

of the low temperature properties of the polyphenyl ethers. An attempt is 

being made to improve their low temperature properties by attacking various 

alkyl groups to the polyphenyl ether backbone through an amine linkage, 

(i.e. LjJ  l^Jj^Ljj^^ ft'    ) Xt is h°Ped *ha* *be nitrogen atom 

böüg used as the link will sufficiently lower the electron density of the alkyl 

groups so that the entire system will be oxidatively stable at 500° P. 
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II. SELECTION OF ADDITIVES 

In order to select an additive to inhibit the oxidative degradation of a 

specific fluid, it is first necessary to have a better knowledge concerning the 

oxidative degradation products. The following procedure is currently being used 

to obtain the needed information (a) a sample of an unformulated fluid is 

oxidatively stressed under specific conditions, with provisions made for 

separately collecting a dry-ice cooled condensate, a water-cooled condensate 

and a residue, (b) These three fractions are individually further separated 

and the components thereby obtained characterized and identified by vapor phase 

chromatography, infrared spectrosoopy, and other research tools and techniques. 

(c) Samples of the unstressed base fluids are then formulated with various 

additives, the formulations oxidized as in (a), and the fractions thus? collected 

separated and identified. Comparison of the products formed by the oxidation 

of the formulation with these formed in the base fluid, the effect of each 

additive can be determined. 

Two fluids have been studied up to and including step (b). A disubstituted 

alkyl pyrazine fluid, was available only in minute quantities, thereby allowing 

only a preliminary investigation. However, i second fluid, an aryl ester, is 

available in sufficient quantity to carry the study through step (c), and this 

work has been recently initiated. 

Although the supply of the alkyl pyrazine, 2-n-heptyl-6-(5-tridecyl)-pyrazinet 

was limited, some important information was obtained which confirmed predictions 

as to the mode of decomposition of this class of fluids. The fluid was oxidized 

at 450° F for 24 hours with an sir flow of 20 1/hr, and three fractions were obtained, 

a dry-ice acetone trap condensate, a water cooled condensate, and a residue. Even 

though exact identification of oxidative degradation products was not possible in 

all eases, usually enough material was collected to indicate what type of compound 

it was (i.e., aliphatic ketone, aldehyde, acid, et cetera). From the data obtained, 
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the oxidative degradation of the alkyl pyrazinea seems to proeeed through 

cleavage of the alkyl groups, leaving the pyrazine ring intact. In the 

residue, however, a small amount ef material* whose infrared spectrum resembled 

that of a phthalate was found, which would indicate rearrangement, if net 

exidative attack, on the pyrazine ring. However, the major of the oxidative 

attack seems to be oocurring on the alkyl groups according to the following 

reaction: 

H M v» H M H H 

C 
H vt H H H h H 

- c-c-c -c -c-c-Ö ^^~ 
• •«.'. « '  450* F. ■V 

Aliphatic aldehydes 

*r     iT^'-oK    Aliphatic ketones 

'Aliphatic acids 

Hydrocarbons 

If more material would have been available', it would have been interesting 

to identify all of the aliphatic compounds formed, however it was not possible ! 

to obtain this information. ; 

The work on the aryl-ester, was more oomplete beoause there was a sufficient 

quantity of the material under investigation, p-(tert-butylphenoxy)-phenyl    ji 

neoheptonoate, to exidatively stress enough samples for subsequent separation 

and identification of the oxidative degradation products. Qaly two samples were 
* ■ s 

collected from the oxidation of this fluid, a water-cooled distillate, and a residue, 

as no dry-ice actone cooled condensate was obtained« It was found that of the v 

i ■ 

water-cooled distillate, the major component was neeheptanoio acid (72.52). 

However, since the water-cooled distillate contained such a small quantity of . 
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materials (     3 ml), the residue contained the majority of the decomposition 

products.    The major components ef the residue were identified as (l) unoxidized 

starting material* (2) p-tert-butylphenel, (3) p-bydroxyphenylne«faeptanoate, 

and (k) hydrocarbons, probably alkenes C»nly a trace ef this component was 

colleoted). 

Since the major oxidative degradation products are p-t-butylphenol and 

p-hydroxyphenylneoheptBnoate, the side of the most vigorous oxidative attack 
/ 

seems to be the phenoxy-phenyl bond,  (i.e., ( 
G?V / C*%     J v / v °    C^ 

<M,    — — ^ 

Whether this reaction proceeds through a peroxide or a furan ring intermediate 

has not yet been established, but since only compounds containing -OH  groups 

were found, and no compounds containing mono-substituted benzene were detected, 

the peroxide intermediate seems to be favored. These data seem consistent with 

the findings that the same additives which are effective in the polyphenyl ethers, 

are effective in preventing the oxidative degradation of p^tert-butylphenoxy)- 

Phenyl neoheptaneate. The effect of this additive on the oxidative degradation 

products of this fluid will be investigated by proceeding through Step „C of £ 

this phase. ,; 

III. MODIFICATION OF MOLECULAR STRUCTURE BY DEVELOPMENTAL SYNTHESIS 

Since the polyphenyl ether olaas of fluids exhibit excellent oxidative 

stability at 500° F, but possess poor fluid properties at low temperatures, 

a program was initiated to improve their low temperature properties without 

sacrificing their high temperature oxidative stability. This work supplements 

contractual effort being performed by Monsanto Research Corporation under 

contract AF 33(657)-8893. 
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From the work being done b7 Monsanto Research Cerperation as well as by 

other similar contracts in which better lew temperature properties were sought 

for various oxidatively stable systems by attaching alkyl groups directly te 

the exidmtlvely stable systems, it has been found that the inherent exidative 

instability of the alkyl groups so decreases the exidative stability of the 

whole system that the improved low temperature properties were of little value. 

However, it was felt that if the alkyl groups could be connected to the ring 

through en electronegative atom, which would change the electronic distribution 

throughout the alkyl groups, perhaps the alkyl groups would have greater oxidative 

stability. Therefore, the starting materials chosen for this synthetic effort 

was m-phenoxyphenyl-m-aminophenylether, and the alkyl groups would be linked to 

the polyphonylether system through an electronegative nitrogen atom by the 

following reaetion sequence. 

Where R and Rf = alkyl groups (e.g. methyl, t-butyl, et cetera) 
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Acetylatien of the starting material proceeded quite nicely, but alkylatien 

•f the acetylated amine has not proceeded nearly as smoothly. At first a small 

scale alkylation was attempted with 1-n-hexylbromide, and, although the reaction 

did occur, it went in suoh peer yield that it was impossible to calculate. 

Another alkylation was attempted with tert-butyl iodide and no vacuum distiliable 

products were formed« Another prooedure is being attempted to isolate and 

identify the reaction product» 

IV. SUMMARY AND CONCLUSIONS 

A, The results obtained in Phase I of this program, the selection of 

additives on a more scientific basis, indicate that vapor phase chromatography 

and/or liquid solid chromatography used in conjunction with infrared spectroscopy 

and other analytical methods show promise as research tools in the study of high 

temperature oxidative degradation products of fluids for use as liquid lubricants 

in advanced aerospace applications. Although sufficient quantity of the alkyl 

pyrazine studied was not available for a more complete investigation, the work 

was useful in the development of the techniques required for the program and 

showed that an approach of this type was feasable* 

B. The work done on the chemical modification of the polyphenylethers 

indicates changes that need be made in the program. Due to the difficulty 

encountered in the isolation and purification of the N-acetyl-n-alkyl-m-phenoxyphenyl- 

m-amino phenyl ethers prepared thus far, perhaps a different set of reactions may 

simplify and perhaps eliminate the problems. The revised reaction sequence is 

as follows: 

(1) 
**-f^\ 

< 

eO '*'<\ _&_ X 
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^ 

K 
(3) 

(4) 

(5) 

This reaction sequence will facilitate the purification of the intermediate 

amine and amide reaction products by permitting the purification of lower molecular 

weight compounds which require less strenuous temperature requirements for their 

purification than the higher molecular weight intermediates which are very difficult 

to isolate.   By the time the molecule is required to withstand high temperatures in 

its isolation and purification, it should be able to withstand the required conditions. 

Since results on both phases of the program are encouraging, it is recommended 

that this program be continued« 

Y.      EXPERIMENTAL (3O4405-A-I) 

*•    faidativeAggadatlw^f ELO-62-96      2-n-ho»tTl-6-(S.tridecyl)-Pyrazine 

A test tube (500 mm X 22 mm), fitted with a take-off adaptor (which is 

fitted with a modified Dean-Stark trap and a gas inlet tube which extends to 

within 4 mm of the bottom of the test tube), was charged with 20 ml of ELO-62-96 

2-n-heptyl-6-(5-tridecyl)-pyrazine .   The test tube was heated at 450° I for 

24 hour* with a flow of 20 l/hr of air passing through the sample.    During the 

course of the oxidation, some volatile materials were formed and collected in 
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-'■/«," "i    £ooAfil     Same of the volatile materials 
the modified Dean-Stark trap (Sample 62966).   Some of 

♦    *iiMtrfd in the Dean-Stark trap, but paaaed on through whioh formed were not collected in tne wea« 
rc?amr1io-62<96B).   The material which 

and were collected in a dry ice/acet.ne trap (Sample 6296*;, 

refflalned in the test tube was collected (Sample 6296D). 
*    np <3«rnnle 6296C by Vapor Phase Chromatography 

1.    Separation of components of Sample 02** oy 

-"   All of the vapor phase chromatography work done during the time 

A ~, «, V h M Model 500 Qas Chromatograph, 
covered by this report was performed on an F * M Model ;> 

^o^ M*     The column employed for this separation was 
employing helium as a carrier gas.   The column 

w-A «<*h ? 0 weicht % Versamid 900 
a k ft X 1A inch stainless steel column packed with 2.0 weign 

.v       P      u,t«d below are the instrument conditions employed 
on 60 - 80 mesh Gas-Chrom P.    Listed below are w 

for the separation« 

Helium Bleed - 25 */*»• 

Helium Flow - 88 ml/min. 

,    '       t „       . programmed from 75 to 350° C at 11   C/min. 
Column Temperature       - ^"^ 

Deteotor Temperature    - 295 

Injection Port -o c 
Temperature *" £yj 

SBDP1.SU. - l50ttl 

, t„tal ,r 10 .^—« «r. 4.t..^ - — «» •-«•»«? wntity '" 

rf * No    500 Bookman Teflon    adapter.    The U-shaped 
pert of the detector,by means of a No. 500 «ecKmau 

* « liauia nitrogen bath to condense the fractions, 
tube was cooled by means of a liquid nixrogon 

* ^        iiM+4Mh tube with ohloroform (Matheson, 
Each sample was washed out of the collection tube 

Clemen, and Bell. ^tro.uality grade).   The -Chloroform wash- was deposited  ■ 

. smell sodium chloride plates and heated to evaporate the chloroform.    Infrared 

~.Aa*     The fractions collected, their elution spectra of the samples were then recorded.   The fractio 

, * «.4.« «f their infrared spectra are listed in table I. temperatures, and interpretation of their inrrar 
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TiBa i   ~T-T— ^ '^ M ^*« br *" ffurnittff*^ 

Sample 
Elution o 

Temperature ( C) 
Remarks on Infrared Spectra «f Sables 

Weak spectrum, but C = 0 band was evident 

Insufficient material for infrared spectrum 

Indicatiens of a ketene and an acid group 

Insufficient material for infrared spectrum 

All ef these spectra were practically 

identical. In addition to the bands present 

in sample No. 3. t>«*8 were alae ^eaent  at 

6.3. 6.5, and 9-8/*.. Theae **** later ***** 
also appear in the pyrazine compound before 

oxidation. 

There is evidence of a carboxylic acid and a ketone structure in all samples 

which were recorded in the infrared regiwu Samples 5 through 10 also have 

bands indicative of the pyrazine structure of the starting material. The first 

fractions may possibly be carboxylic acids and ketones of the side chains. The 

later fractions c.uld possibly be a carboxylic acid and a ketone of the original 

material with the nitrogen ri^g ifttaot. 
...   >' ■ 

2.   Separation of Components of »ample 6296D by Liquid-Solid 
* 

Chromatography 

A chromatography column (i£ X 5-5 •»). ****** *Atb slliea 

gel (50-200 mesh, Chromatographie grade) was charged with 6296D (2i0g) dissolved 

in C Cl4 (25 ml).   The fractions collected are listed in Table II. 

TM ASRCN 63-39 
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TABIB II - COMPONENTS OF 6296D AS SEPARATED BY LIQUID-SOLID CHROMATOCRATHY 

Fraction Blueüt Volume Appearance Of solution 

1 cci4 600 ml Colorless 

2 cci4 600 ml Colorless 

3 Benzene 250 ml Colorless 

4 Benzene 250 ml Colorless 
* 

5 Chloroform #00 ml Colorless 

6 Chloroform 400 ml Colorless 

7 Chloroform 400 ml Light Yellow 

8 Chloroform 300 ml Light Yellow 

9 
50% Chloroform 
50S Ethyl Acetate 

400 U Yellow » 

io 5OS Chloroform 
50% Ethyl Acetate 

400 ml Yellow 

li 50% Chloroform 
50* Ethyl Acetate 400 ml Yellow 

12 5055 Chloroform 
50% Ethyl Acetate 

400 ml  • Yellow 

13 
25% Chloroform 
75% Ethyl Acetate 500 ml Yello« 

14 Methyl AOoofcbl pQ*L Yellow 

15 Methyl AleoW^r, 750 ml Yellow 

The fractions were eraporated to dryness, and then dissolved in a 

minimum amount of spectroquality solvent. Although a very small sample was 

present in moat cases, fairly good infrared spectra were obtained after evaporating 

the solvent and depositing the sample on small sodium chloride plates. Most of the 

samples were contaminated with the silicons grease used to seal the glass joints 

of the Chromatographie column. Althotsh specific oompounds could not be ascertained, 

the information which gained from the infrared spectra is tabulated in Table III. 
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TÄBIJ2 in - Data Obtained from Infrar«* Spectra of Fractions of 6?9?° « Obtained 
hv Liwild-Solid ChroMtography 

Fraction 

1 

2 

3 

5.7.8,9*13 

6&15 

10,11*12 

14 

Remarks 

This spectrum resembled spectra of hydrocarbons. 
Silicone grease was erident from the spectrum (contamination;. 

This spectrum was similar to No. 1 with e slight amount of 
earbonyl present» 

A earbonyl, possibly a earboxyl group, was evident with 
silicone grease contamination« 

This spectrum had a strong earbonyl and other absorption 
bands indicative of a phtbalate. 

All of these spectra were practically identical to spectrum 
of fraction k.   Silicone grease was evident in all of these 
spectra, as a contaminant* 

Strong evidence for a carboxylate ion. 

The spectra were similar to the spectrum of the- starting 
material "2-heptyl-6-(5 tridecyl)~pyrazine.    A earbonyl 

"- was present in all three samples, also. 

This spectrum gave evidence for a earbonyl, a carboxylate ion, 
and silicone grease eontamination. 

The'meohanism by which a phthalate could be formed from the oxidation 

of the starting material can not be readily explained.   Another sample of the 

starting material (ELO-62-96) should have been oxidized to determine the 

validity of the identification, but the supply of the material was exhausted. 

3.    Attempted Separation of Components of Sample 6296B 

There was only enough sample for onexrun and the main component (802) 

of this mixture was water. ( 

B.   Oxidative Degradation of ELO-62-93    p-(t-butyl phenoxy)-phenyl neoheptanote    . 

A test tube (500 mm X 22 mm), fitted with a take-off adapter (which is , 

fitted with a modified Dean-Stark trap and a gas inlet tube which extends to within, 

4 mm of the bottom of the test tube), was charged with 20 ml of EIXJ-62-93 

p-(t-butyl phenoxy)-phenyl neoheptanoate  .   The test tube was heated at Z|50° F 
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for 48 hours with a flow of 20 1/hr of air passing through the samp Is7. During 

the course of the oxidation, some rolatile materials were formed and collected 

in the modified Iban-Stark trap (Sample 6293C). No materials were collected 

in a dry ice/acetone trap which was connected to the outlet of the Dean-Stark 

trap. The material that remained in the test tube was rinsed from the test tube 

with carbon tetrachloride (Sample 6293D)» 

1« Separation of Components of Sample 6293C by Vapor Phase Chromatography» 

A 2 foot X 1/4 inch stainless steel column paoked with 2.0 wt % silicone 

gum rubber on 60 - 80 mesh Chromasorb P. Listed below are the instrument conditions 

employed for the separation« 

Helium Bleed:   25 ml/min 

Helium Flow:    45 ml/min 

Column Temperature: Programmed from 50 to 4000 C at 7.9° C/min 

Detector Temperature: 4050 C 

Injeotion Part Temperature: 350° C 

Sample Size:    100 ul 

A total of 10 components were detected, but only two (2) were of sufficient 

quantity to collect and identify. The components detected, their elution 

temperatures, and their relative percentage of the sample are tabulated in 

Table IV. 
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TABLE 17 - Components of 62qqC aa separated bv Gas Chromatography 

Component Slut ion Temperature (° C) Relailir« XTolume 

1 50 045 

2 50-53 0.17 

3 56-64 3.76 

4 65-76 12.23 

5 82-88 0.11 

6 90-117 72.53 •■ 

7 118-126 6.80 

8 168-177 O.42 

9 217-226 O.89 

10 254-265 1.52 

Only fractions 6 and 7 were collected in sufficient quantity for infrared 

» 
spectra. The samples were washed out of the collection tube with spectroquality 

ohloroform, transferred to sodium chloride plates, the chloroform evaporated, 

and the infrared spectra recorded. Fraction 6, accounting for 72*53^ of the 

sample, was identified as neoheptanoic acid. Fraction 7 was.identified as 

p-t-butyl-phenol• 

2. Separation of Components of Sample 6293D by Liquid-Solid Chromatography 

A chromatography column (42 X ^»5  cm), packed with activated alumina 

(20-200 mesh, Chromatographie grade) was charged with 5*0 ml of the solution with 

6293C in carbon tetrachloride« The fraotions collected, and their respective 

eluents are listed in Table 7« 

Infrared spectra were taken of the various fractions by evaporating the 

eluent, dissolving the resulting residue in spectroquality ohloroform, and running 

the residue dissolved in ohloroform versus pure spectroquality ohloroform in 

matched 0*50 mm soüum chloride sealed cells« Fractions 1 through 8 were identified 
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TABLE 7 

Fraction Sluent Volume (ml) 

1 5%   C Cfy In li groin* 300 

2 10% C Cfy in ligroine 300 

3 "id* C Cl^ in ligroine 300 

4 15% C Cl^ in ligro$ne 300 

5 35% C Cfy in ligroine 300 

6 40* C Cl^ in ligroine 300 

7 40« C Cl^ in ligroine 300 

8 cci4 500 

9 cci4 300 

10 H C Cl3 500 

11 H C CI3 500 

12 H C Cl3 300 

13 HCGI3 400 

H 50% Ethyl Acetate In H C Cl* 500 

15 Ethyl Acetate 400 

16 Ethyl Acetate 300 

17 Ethyl Acetate 300 

18 Ethyl Acetate 300 

19 Ethyl Acetate 300 

20 20% Methanol in Ethyl Acetate 300 

21 20% Methanol in Ethyl Acetate 300 

22 2OS Methanol in Ethyl Acetate 300 

as hydrocarbons, and even though specific identification of each compound was not 

possible, their infrared spectra indicate that they are alkenea, with only minor 

differences in chemical struoture. The next two (2) fractions were identified as 

unoxidized starting material (ELO-62-93). The next fraction (No.,l6) walch contained 

IM ASRCN 63-39 -14- 



enough material for identification yielded p-tert-butylphenol.   Fraction 18 thru 20 

contained p-hydroxyphmjlbenzoate.   Fractions 21 and 22 contained sodium acetate. 

At the present time, the origin of the sodium is not knownf but is being investigated. 

,    Fractions not accounted for in the identification ether were composed of mixtures of 

the identified products or did not contain sufficient sample for identification. 

71.    EXPERIMENTAL (304405-A-2) 

A.   Reaction of m-phenoxyphenyl-m-amino-phenylether with Acetic Anhydride 

A 250 ml three necked round bottom flask fitted with a Tnubore stirrer. 

Uebig condenser, and a 60 ml addition funnel with a pressure eqjülizing arm 

fitted with a gas inlet tube, was charged with m-phenoxyphenyl-m-amino phenylether 

(20.0g,  0.072 mole) dissolved in glacial acetic acid (40 ml).    The 60 ml addition 

funnel was charged with acetic anhydride (8 ml. 0.034 mole) in glacial acetic 

acid (20 ml).   The apparatus was flushed with dry nitrogen and a positive nitrogen 

pressure was maintained during the course of the reaction through the use of a 

mercury bubbler connected to the condenser.   The acetic anhydride solution was 

added dropwise, with stirring, to the reaction vessel.   The reaction mixture 

was then heated and refluxed for 2-1/2 hours, cooled, and then poured into ice 

water.   Tarry brown material which formed was recrystallized from ethanol-water, 

yielding white crystals (l6.?5g. 73* yield, m.p. 69.5 - 70.5° C).   The material 

was submitted for analysis» 

Caculated*    C:    75.47«; Hr   5.03*; 0i    15.09, N«    4.40 

Foundi Ci   7543*1 H«   5.49*. ot   1549, N«   4.45 

B.    Reaction of N^cetyl-m-phenoxyphenyl-m-amino-phenylether with 1-bromohexane 

Prior to assembling, the apparatus,  ^7; was baked dry overnight.    A 100 ml 

three necked round bottom flask, fitted with a Tru-bore stirrer, a reflux condenser, 

and a Claissen adapt« to which two 60 ml addition funnels were fitted (one fitted 

with a gas inlet tube), was charged with NaH (o.3g, 0.01 mole, in 25% mineral oil) 

in 35 ml of xylene after the apparatus had been purged with dry nitrogen.   A dry ( 
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nitrogen atmosphere was maintained during the course of the reaction.    One addition 

funnel was charged with N-acetyl-m-phenoxyphenyl-m-amino-phenylether (3«2g, 0.01 mole) 

in 25 ml of xylene«   The other addition funnel vaa charged with 1-bromohexane 

(1.4 ml,  1.64g,  0.01 mole) in I5 ml of xylene.   The N-aeetyl-m»phenoxyphenyl- 

m-amino phenylether solution was added to the NaH slurry dropwise with stirring. 

The reaction mixture was then heated to reflux with stirring for two hours.    Curing 

the course of the refluxing,  the appearance of the reaction mixture changed from 

a milky gray to a clear yellow solution.   At the completion of two hours of ref luxing, 

the 1-bromohexane solution was added dropwise, with stirring to the reaction flask* 

After the dropwise addition of the 1-bromohexane solution was completed, the reaction 

mixture was heated and refluxed for 1/2 hour, during whioh time the appearance of 

the reaction ohanged from a clear yellow to a milky-white solution«   The reaction 

mixture was cooled to room temperature and.filtered«   The white solid which was 

eolleoted gave a positive halogen test when tested with Ag NOa solution.    The 

filtrate was washed twice with water and the xylene was evaporated, yielding a 

white oil«   The material failed to crystallize from ethanol-water, so it was 

vacuum distilled at a bath temperature of 320° C.    A small quantity of a colorless 

liquid (b.p. 208° C/0.O85 mm Hg) was collected and.an infrared spectrum of this 

materials indicated that the reaction had yielded a trace of N-n-hexyl-N-acetyl- 

m-phenoxyphenyl-m-amino-phenylether«   No other materials were isolatable from the 

tar which had formed during the vacuum distillation«   Perhaps the use of nitrogen 

through the capillary bleed during the Vacuum distillation would result in less 

tar formation. 

C.   Reaction of N-acetyl-m-phenoxyphenyl-m-amino-phenylether with t-butyl Iodide 

Prior to assembling, the apparatus  'was baked dry overnight«    A 500 ml three 

necked*-round bottom flask, fitted a Tru-bore atirrer, reflux condenser, and Claissen 

adapter to which two 100 ml addition funnels (one was fitted with a gas inlet tube) 

were fitted, was charged with NaH (l*5g,  O.05 mole, in 25% mineral oil) in 100 ml xylene 
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after the apparatus had been purged vita dry nitrogen.   A dry nitrogen atmosphere 

was maintained during the eourse of the reaction..  One addition funnel was eharged 

with N-acetyl-m-phenoxyphenyl-m-aMnophenylether Clo.OgV'O.tg toolc) in 90 ml »flene. 

The N-aoetyl-m-phenoxyphenyl-m-aminophenylether solution was added to the NaH slurry 

dropwise with stirring.   The reaction mixture was then heated to reflux with stirring 

for two hours.    During the course of the refluxing, the appearance of the reaction 

changed from a milky gray to a clear yellow solution.   Then the t-butyl iodide 

solution was added dropwise with stirring to the reaction flask.   After approximately 

15 ml of the t-butyl iodide solution was added, fine white solids began to form. 

After the dropwise addition of the t-butyl iodide solution was completed, the 

reaction mixture was heated at reflux for 1/2 hour, the end of which time the 

reaction mixture changed from a clear yellow to a milky-white appearanoe.   The 

reaction mixture was cooled to room temperature and filtered.   An attempt was 

made to racuum distill the filtrate, but after the xylene was stripped off, the 

bath temperature was raised to 370° C# and at a vacuum of 0.4 mm Hg, but no product 

was obtained.   The reaction product Is currently being worked up in a different 

manner» in an attempt to Isolate the desired product« 

1 
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