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A t  the end of this treatment, the 2-chlorophenyl silicate 
was blackened but contained no sludge. 

Thermal stability in the presence of metals was investi- 
gated by heating with metal strips under dry nitrogen in 
Pyrex flasks fitted with reflux condensers. Commercial 
cresyl silicate survived heating with black iron for 140 hr. 
a t  350' substantially unchanged. Under the same conditions, 
2-chlorophenyl silicate underwent a fivefold viscosity 
increase with black iron and a tenfold viscosity increase 
with cold-rolled steel and stainless steel. In  another test at 
400' for 50 hr. in the presence of cold-rolled steel, 2-chloro- 
phenyl silicate decomposed to a black, sticky, solid mass 
while commercial cresyl silicate survived substantially 
unaffected. 
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The purpose of this work was to develop a general method of synthesis for a polyamide containing free sulfhydryl groups. 
Polyamides from hexamethylene diamine and the acid chlorides of CY, a'-dibenzylthioadipic acid, the cyclic disulfide of CY, CY'- 

dimercaptoadipic acid, and a,a'-dicarbobenzoxythioadipic acid were prepared by the interfacial polymerization technique. 
Successful preparation of the polyamide with free sulfhydryl groups was achieved by quantitative removal of the carbo- 
benzoxy group from the polyamide from hexamethylene diamine and CY, @'-dicarbobenzoxythioadipic acid. 

The importance of the sulfhydryl compounds in 
biological systems is well In  addition, 
their interest as reversible mercaptide-forming 
reagents as well as their recent applications as 
radioactive prophylactics has made synthesis of 
sulfhydryl-containing compounds of practical sig- 
nificance. We have reported4 the synthesis of a 
polyurethan containing the sulfhydryl function in 
a structure of known constitution and environment 
and in this publication will describe the preparation 
of a sulfhydryl-containing polyamide. 

The synthesis of polyamides requires, in general, 
exact molecular equivalence of reactants as well 
as very stringent reaction conditions, temperatures 
of 250' and above not being uncommon. The two 
synthetic approaches described, sought in the 
first instance to use a convenient method for ob- 
taining the desired molecular equivalence, f'.g., 
intermediate salt formation, arid in the second to 
employ a recently published5 procedure for making 

(1) This is the 20th in a series of papors 011 new morionirrs 
and polymers. For the previous paper in this series, see C. C. 
Overberger and Herbert Aschkenasy, J .  A7n. Chern. SOC., in 
press. 

(2) This paper comprises part of the thesis presented by 
Herbert Aschkenasy in partial fulfillment of the require- 
ments for the degree of Doctor of Philosophy in the graduate 
school of the Polytechnic Institute of Brooklyn. 

(3) E. S. G. Barron, Advances in Enz~nzology,  Vol. SI, 
Interscience Publishers, Inc., S . Y . ,  1951, pp. 219 e t  seq. 

(4) C. G. Overberger and H. Aechkenasy, J .  Am. Cheni. 
SOC., In press. 

( 5 )  P. IT. hforgitn arid S L. Kwolek, J .  Chefti.  Educ., 36, 
182 (1959) and previouh references. 

___ ___ 

high molecular weight polyamides under very mild 
reaction conditions, i e . ,  interfacial polycondensa- 
tion. 

Benzylthiomethylsuccinic acid4 would be ex- 
pected to form a polymeric salt with a diamine 
suitable for subsequent polymerization by thermal 
dehydration. Only oils were obtained with hexa- 
methylene diamine however, and with ethylene 
diamine a salt containing two acid molecules to one 
molecule of diamine was obtained. The unavail- 
ability of the second carboxyl group for salt forma- 
tion is at present not understood. 

We prepared meso-a, a'-dibenzylthioadipic acid 
by alkali-catalyzed displacement by benzyl mer- 
captan on meso-a, a'-dibromoadipic acid prepared 
by the method of Zanden6 and found that it did 
iiot give a satisfactorily recrystallizable salt with 
ethylene diamine. A melting point range of 25" 
was observed even after five recr 
well as a small residue of the acid on addition of 
water. 

The use of the cis cyclic disulfide of a,a'-dimer- 
captoadipic acid7 prepared by Fredga, again did 
not yield a satisfactorily recrystallizable salt with 
hexamethylene diamine. Attempted thermal poly- 
merization without recrystallization yielded an 
insoluble, infusible product. Cross-linking by a base 
catalyzed rupture of the disulfide bond8 and/or 

__ 
(6) J. ?*I. Zandrn, Rec trail chzni , 63, 1 1 3  (1942). 
(7) A. Fredga, Rw., 71B, 289 (1938, 
(8) N. A. Rosenthal and G Ostcr, .I Soc. ( ' o s n i e t ~ c  

('henzzsls, 5 ,  286 (1954). 
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a disulfide interchange mechanism analogous to 
the thermal polymerization of lipoic acids is pos- 
sible here. 

Interfacial polycondensation was then considered. 
This method depended only on the ability to pre- 
pare the necessary diacid chlorides. Keither benzyl- 
thiomethylsuccinic a.cid nor carbobenzoxymercapto- 
succinic acid gave the desired compounds even 
by methods yielding the acid halides of related 
succinic acid derivatives.1° The corresponding 
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-N-( CH2)sN-C-CH-( CH2)z- CH-C 
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standing at  room temperature overnight. When tri- 
fluoroacetic acid saturated with hydrogen bromide 
was employed the reaction was completed in half 
an hour yielding a base-soluble polyamide. The 
product was fusible and gave a weak but definitive 
absorption peak at  2550 cm.-l, characteristic of 
the sulfhydryl function. Elemental analysis showed 
that 100% decarbobenzoxylation had been ef - 
fected, a remarkable result for a polymeric re- 
action. 
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anhydrides were predominantly obtained pos- 
sibly by sulfur participation in the transition state. 
Standard methods did, however, convert a, a'- 
dibenzylthioadipic acid, the cis cyclic disulfide 
of ala'-dimercaptoadipic acid, and a new acid, 
ala'-dicarbobenzoxythioadipic acid t o  the cor- 
responding acid chlorides. The acid halides were 
readily converted to their polyamides with hexa- 
methylene diamine, by both a manually stirred 
and a film-forming interface method. 

Neither the polyamide derived from the cyclic 
disulfide nor the CY, a'-dibenzylthioadipic acid could 
be reductively cleaved to  the desired free sulfhydryl 
compounds, presumably because of their insolu- 
bility in the reaction media. The polyamide derived 
from the a,a'-dicarbobenzoxythioadipic acid did, 
however, when treated with glacial acetic acid 
saturated with hydrogen bromide, yield an insol- 
uble material which showed an absence of phenyl 
absorption in the infrared in what, appeared to be 
a heterogeneous cleavage. A more rapid cleavage 
where subsequent oxidative coupling of the free 
thiol residues could be minimized was necessary 
and trifluoroacetic acid gave the desired results. 
Analysis indicated that up to  30% decarbobenzoxyl- 
ation occurred in the trifluoroacetic acid alone on 

(9) R. C. Thomas and L. J. Reed, J .  Am. Chem. SOC., 
78, 6148 (1956). 

(10) J. Cason and R. D. Smith, J .  Org. Chem., 18, 1201 
(1953); W. Petri, Ber., 14, 1635 (1881); Org. Synthesis, 33, 
41 (1953). 

EXPERIMENTAL 

a,a'-Dzbenzyllhzoadzpa~ acid. A general method of Zan- 
den6, a,a'-dibromoadipic acid was used. To a stirred solu- 
tion of 15.4 g. (0.05 mole) of the w,a'-dibromoadipic acid in 
100 ml. of 1 N aqueous sodium carbonate, was added drop- 
wise a solution of 12.6 g. (0.1 mole) of benzyl mercaptan, 
and 5.6 g. (0.1 mole) of potassium hydroxide in 100 ml. of a 
50y0 aqueous ethanol solution. The reaction mixture uas  
warmed on a steam bath for 2 hr. and allowed to stir for 42 
additional hours a t  room temperature. Addition of concd. 
hydrochloric acid to pH 1 yielded a white precipitate, which 
was recrystallized from a water-ethanol solution, 3.0 g. 
(20%), m.p. 161-163". Infrared analysis gave a normal car- 
boxylic acid and phenyl absorption. 

This compound had previously been prepared by Fredga' 
by reaction of benxylbromide with a,a'-dimercaptoadipic 
acid in unspecified yield [m.p. 169" (meso);  m p. 130" ( d l  
racemate)]. 

And.  Calcd. for C ~ O H Z ~ O ~ S ? :  C, 61.51: H, 5.68; S, 16.42; 
neut. eyuiv. 195. Found: C, 61.39, H, 5.99, S. 16.42, neut. 
equiv. 197 

Caibobenzo.Lymercapfowccznzc aczd. A solution of 15 g. (0.1 
mole) of recrystallized commercial grade mercaptosuccinir 
acid in 150 ml. of water containing 16 g. (0.4 mole) of sodium 
hydroxide WZF treated dropwise with 25 g. (0.15 mole) of 
carbobenxoxychloride. The solution was stirred at room 
temperature for 36 hr., extracted with t x o  50-ml. portions 
of ether, and acidified with concd. hydrochloric acid to pH 1. 
The resulting oil was extracted with t u o  100-ml. portions of 
ether, dried over anhydrous magneRium sulfate, and thr  
ether evaporated. The residual yellow oil was cooled and 
macerated until it  solidified. The solid u-as recrystallized from 

(11) All melting points are uncorrected. Polymer melting 
points were determined on a Fisher-Johns block, all others 
by the capillary method. 



boiling toluene yielding a white solid, 14 g. (5GSb), m.p. 147- 
148". Infrared analysis showed t>he acid carhonyl a t  1715 
cm.-l and the rarhohenzoxy carbonyl at 1710 cm.-' as well 
as phenyl :tl)sorptiori. 

*Anal. Calccl. for CII'HIPO~S: C, 50.70; H, 4.26; S, 11.27; 
neut. equiv. 14'2. Fourid: C, 50.78; H, 4.;<9; S, 11.26; neut. 
eqiiiv. 1 4 3 .  

C o r 3 o h u n . o s ! , , , r r r ~ r / ~ / o , ~ ~ / ~ ~ ; i ~ ~ ~  cmh!jdritle. Trwtmriit of 2 
g. (0.007 mol(,) of c~:irl)ol)~~iizosymc~rc:i~)tosiicitiic :4cid with 
1 0  nil. of pririlird thionyl chloride at. 60' tiritil solution oc- 
curred gave :L yrllo~v soliition from which escess thionyl 
c*hloritle \vits removed iiiidrr rcduccd prc.ssiirr. Tlie rraidiie 
\vas so1itlitic.t l 1 )y rooliny :I t i (  I r rw~xtull  izrt l froni 1ies:tric.- 
I w n z ( ~ i i c ~  yit~ltliiiy :L w h i l r  solid, 1 .2 g. il 
OO..io. 1iit'r:irtd :iii:ily& sho\vtscl :tiihytlritl 
1800 ciii:-1 :tiid 1885 cm. - I ,  c:rrk)ok)mzosy carbonyl at, 1710 
cin-1, :tiid pIi(~iiy1 :il)sorptioii. 

. i r t d .  ( ' d ~ d ,  for CI2HI,O:,S: C, 54.13; II, 3.78; S, 12.04. 

a,  a'- / l i /wtLzi / l th  iootlipa!/l rhlovitlu. A large, C S C ~ J F  of coin- 
niercaial gr:idt: tliioiiyl i*liloritlt., BO nil., \\'as acltlrd iri one por- 
tion to 2 . 0  g. (0.I)OMi i n o l t ~ )  of cu,cr'-dit~eiizylthioatli~~ic wid. 
Gentle w-arniiiiy :it 5O-iiO" for 0.5 hr. prodiicccl a vigoroiie 
evnlritioii of I1ytlrogt.n rliloride :tiid a yc.110~ solution. Thr~ 

l o \ \ c ~ l  to  st:iiiti at, room tc:rnper:ttrrrc~ for 24 
ttiioriyl ctilorido rtJmovrd under rrdrrced 

v11ic.h 50 nil. of briizcsiie \vas addrd and thrn 
removed i i r i t l w  rcdiicc.d presaiirtl. Thc, rrsiiltirig solid, which 
coiild IN> roiivertcvl to tht. starting acid with water, \vas r(1- 
rr~-st:dlizcd f rom ~ w i r o l t ~ u i n  r thrr  
( 2  i 0;).  ni.1). 84.8-863.2'. 1iifr:ircd aiid 
ride carboriyl :its I T78 cni.-l, car1d)c.i 
cni.-l, aiid 1)hrJnyl iil~sorptiun. 

. I n c r l .  (':rlc(\, for C2,tH2 ,Cl, C, 5G.20: H. 4.72; C'I, 
lG.59: S. 13.00. Foiin(i:  C ,  ; If, 4.77; C1, l6.iO; S, 
15.02, 

n,o' - / ) ic~rd ohc,izox!Ilhi,,r~tlipic cicitE. :\ccurdirig to the 
mrthocl of sS;c~liottc~.'? a,a:'-dimrrc:tptoadil,ic acid wts pre- 
pared. .\ solritioii of 6.4 g. (0.03 mole,) of this wid in 200 nil. 
of a-atcr c*ont:iiiiing 8.4 g. (0.1 5 mole) of potassium hy- 
tlroxitle was trritted with 15.3 g. (0.08 mole) of citrbo1)ennouy 
chloritic,. l 'he riiistiirc. WLS cooltd in an ice h t h  and st,irrrd 
for 1.5 hr. T h e  h a i c  solrition \vits rxtr:icted tu-ice with 100-id. 
portioiis of rthcr aiitl nritlifird to p l i  1 v i th  coiicd. hydro- 
chloric :wid. The oil which precipitated could tie solidifiod 
by cooling. I~t~c~rystallizstiori from itn acc,t'oiic,-l)c:nxene solu- 
tion gavr a \\-hit(, c.rj illiiie solid, 5.8 g. (41(,>;), m.p. 180- 
182". 1iifr:tretl :iiialysis showvd acid carl)oiiyl at. 1715 em.-', 
carl)olxrizosy ca rhny l  :It 1705 cm.-', :tiid phenyl ahorp- 
t ion. 

. ln r r l .  C':ilc,l. for C ~ ~ H ~ ~ 0 8 ~ : :  c'. 5 5 . 2 .  If, 4.K<, 9,  1:<,-1(); 
n v i i t .  rquiv. 239. Found: C, 55.06; H, 4.82, S, 13.20; neiit. 
cqniv. 236. 

ol,cu'-l)icro.l/ol~r~~o~~~/~cionrZipoyl chloride. The diacid clilo- 
rid(* was 1irep:ir~d by 1re:itmcmt of 4.8 g .  (0.01 molt)) of t,he 
corresponding : i d  with :in ( ~ s c ( ~ w  ( 7 :  1 I)y xwight) of com- 
mercial gritde thioiiyl chlorick. The niistiirci \vas gcAiitly r+ 
flrised until solutiori took plttce (:bout 0.5 hr.), cooled, and 
thioiiyl chlorid(, removed iint1t.r rediicrd pressurcx. The rpaid- 
ual oil \vas dissolvetl i n  nirt hyleiie chloridp, filtered. and 
the methylene chloride evttporated. The oily residue was 
solidified by coolirig and macerating. The solid was dried in 
tmcuo for 1 hr. giviiig 4.9 g. (9t57c) of crnde product. In- 
frared exttniinatiori showed a peak at 1789 cm.-' rorrespond- 
ing to an acid halide carbonyl arid a t  1710 cni.-* correspond- 
ing t,o the carbonyl of the carbobenzoxy group. The mat.erial 
was not satisfact,orily recrystalliaablr, m.p. 77-87 O ,  but was 
identified by coriversion to the diamide. 

mixtrlre o f  1 g. (0.00'21 mole) of t,he acid in 5 inl. of 
thionyl chloride was reflitxed uiitil solution took place, 
cooled to rooin teniperat,iire, aiid acldecl dropn-ise to 20 inl. 
of conctl. ainmoiiia cooled iri an ice bath. The resulting 

Fo~ritl: (', 54.16: H, :3.!)8: S, 1'2.27. 

(12) L. Ychotte, d r k i o  A-emi> 9, 377 (1956). 

solid material \vas filtered and recrystallized from dioxane- 
water, 0.76 g. (T670)J m.p. 215-217'. Infrared analysis gave 
a normal unsubstituted amide curve with retention of the 
cnr1,ohizoxy carbonyl at 1710 cm.-l aiid phenyl absorp- 
tfion. 

Anal .  Calcd. for CTiH24KZ0&: C ,  55.44; H, 5.08; N, 
5.88; S, 13.46. Found: C, 55.60; H, 5.26; S, 6.01; S, 13.17. 

Diacid chloride of cyclic disdj ide from a,a'-dimercuptodi- 
pic acid. The corresponding acid may be prepared by osida- 
tiori of the correspoiiding dimprcapto acid with iodine- 
potassium iodide solution or hydrogel1 peroxide, giv- 
iiig GY-i4% of prodact, ni.p, 1!)6-198" (virtually quantita- 
tive, l ! ~ " ) . '  

A niixt,ure of 4.2 g. (0.W mole) of the acid and an excess of 
commercial grade thionyl chloride ( 7 :  1 by weight) mas re- 
fluxed iiiit,il solution occurred (5-6 hr.), cooled, and excess 
thioriyl chloride removed under reduced pressure. The oily 
residue was dissolved in methylene chloride, filtered, and 
the solvent evaporat.ed. The residual oil was solidified by 
c.ooliiig arid macerating and was dried i n  uocuo for 4 hr., giv- 
ing 3.7 g. (759%) of crude material, m.p. 62-69'. The ma- 
t t e d  coiild not be recrystallized satisfactorily. Infrared 
exainiiiatioii showcd strong allsorption at 1778 cm. indicat- 
ing wid chloride c:trhoiiyl, and the material could be con- 
verted with w3tr.r to a compourid identical with that of the 
start,ing acid as shown by a mired melting point dntermina- 
tion. ;ittempts to form derivatives of the acid chloride r:in 
amide, anilide, and toluidt: formation did not give satis- 
factorily recrystallisable solids. 

Polp~ncicles. The compouiids to be described were pre- 
pared by the twhiiiqrie of interfacial po l~~~~ier izs t ior i .~  The 
two met,hods usc~l were removal of the product as a con- 
tiniious film from the interface, and manual or automatic 
stirring of the reaction mixture folloxved by isolation of the 
product hy filt,ratiori. 

-1. Poli!v!rr , f rom hexameth!jkiie tfiu?iiiiie and a,cr'-cji- 
benzklthioatiipoyl chloride. 1. Stirring niefhotl. A solution of 
4.27 g. (0.01 mole) of Jl,ol'-dibensylthioadipoyl chloride in 
75 nil. of chloroform mas overlaid with 1.85 g. (0.016 mole) 
of hrJxamethylene diamine in 75 nil. of water containing 0.8 
g. (0.01 mol(,) of sodirini hydroxide. The mixture was stirred 
for 1 hr. and ttic protlnct isolated by filtrat.ion. The prod- 
irct, was diesolved in a small volume of dimethylformamide 
: w I  precipit:hted 11y droltwise addition to :t large excess of 
kiizoiit~. The rrsidtiiig white fiolid was filtered and dricd 
over phosphorus pmtoxidr, m.p. 148-150', [ V I ,  0.32 deter- 
iiiiiied in dimethylforniamide a t  2!f.8'. 

;tno/. Calcd. for C?6H34S?O2S2: C, 66.54; 11, 7.28; S, 
5.95; S. 13.fX. Found: C, 66.48; 1-1, i . 4 3 :  5, 5.82; S. 13.57 .  

2. Coiitiniroirs j 2 ~  rnefhotl. -4 soliitioii of 4.27 g. (0.01 molt.) 
of the acid cliloridt. i r i  75 nil. of purified carlwn tetrachloridc 
TVM c:irefiilly overlaid wit,h a, soliit,iori containing 7.54 g. 
(0.005 mol(.) of hexamethylrnc. dixmirit~ nnd 0.8 g. (0 .02  
mole) of sodium hydroxide in 75 ml. of watrr. 'I'hcl film whic:ti 
formed immediately at thr interfncc W R S  scparatc:d from t l i c x  
walls of t,hc 1iealrer and a.ithdrawi as N continuoiis filament. 
'Thc prnduct \vas warlied with aqucous ethanol and with 
I)eirzeiie and dried in, uucuo. The resulting yellow tinged solid 
did not dissolve or s~vell in a variet,y of solvents kind was iti- 
fusible. It, gave an infrared spectrum virtually identical with 
that of thc previously described sample. 

R.  Poiyumide frorri acid chloride o.f cyclic Oisr t l , f i r la .  1. Stir- 
rincj method. .% soliition of 2.45 g. (0.01 mole) of  t,he crude cy- 
clic acid chloride previously described was dissolved in 50 
ml. of chloroform and overlaid with a solution containing 
1.83 g. (0.016 mole) of hesamethylerie diamine and 0.8 g. 
(0.02 mole) of  sodium hydroxide in 50 nil. of water. A 
volrmirious solid fornicd rapidly and 8ftc.r :L f~w- niinutes of 
stirring \\-:is isolated by filtration. This material was totally 
insoluble iii ii variety of solvents aiid was infusible. When 
washed with I)rnzeiie and dimethylsulfoxide and dried, th r  
product gave an  infrared spectrirm conr 
pected structure, but an  elerneiital analysis which was not, 
satisfactory, having low carbon and sulfur. 
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2 .  Contini~ous.film method. A solution of 2.45 g. (0.01 mole) 
of the acid chloride in 50 ml. of purified carbon tetrarhloride 
was carefully overlaid with a solution of 7.54 g. (0.065 mole) 
of hexamethylene diamine containing 0.8 g. (0.02 mole) of 
sodium hydroxide in 50 ml. of water. The film which formed 
immediately was separated from the walls of the beaker and 
withdrawn continuously until the reaction was completed 
which generally coincided with the disappearance of the 
organic layer. This material was again insoluble and infiisi- 
hie. When washed with aqueons ethanol and benzene and 
thoroughly dried in vacuo, the resnlting yellow solid gave an 
infrared spectrum consiqtent with the espected striicturr 
but an elemental analysis which  vas not satisfactory, having 
low carbon and snlfur. 

3. Solution w t h o d .  A solution of 2.13 g.  (0.01 mol(.) of the 
acid chloride in 50 ml. of pnrifird dioxanr was rapidly miurd 
with a solution containing 1.16 g. (0.01 mole) of hexamethyl- 
m e  diamine and 1.12 g. (0.02 mole) of potassiiim hydroxide 
in 50 ml. of diouane. -4 yellom solid formed almost im- 
mediately in a somewhat rxothrrmic reaction. The product 
was isolated by filtration hut proved to be totally insoluble 
in a variety of solvents and infnsible. 
4. Salt formation method. (non-znterfaczal p r o c ~ d w e ) .  A 

sample of the acid 131.7 mg. (0.64 mole) was dissolved in 
anhydrous tetrahydrofuran. A solution of hexamethylene 
diamine dissolved in tetrahydrofuran \vas added dropmise 
until no further precipitation occurred. The salt \+-as filtered 
and dried in z,acuo t o  constant weight, yielding a white solid 
xhich was complrtely water soluble, 212 nig. (10273, m.p. 
188-194". The material coiild not he recrystallizrd, ho~v- 
ever, from a v:tricty of solvcnts. The crude material was 
heated a t  200-205", I mm , for 1 hr. The prochirt W A S  a 
somewhat yelloivish solid which proved to be insoliihlc and 
infiisiblr . 

C. Polytnrr froin hrxariiethylene rlioniarie and u>u'-dirar- 
bobenzoxythioadipo?j1 chloride. 1. Stirring niethod. .4 soliltion 
of 2.74 g. (0.0055 mole) of ol,a'-dicarbohcnzo~ytliioadipo~l 
chloride in 50 ml. of methylene chloridr (chloroform gave a 
product of the same physical properties) was poured into a 
cold solution containing 1.6 E. (0.013 mole) of hrxamethylene 
diamine and 0.67 g. (0.011 mole) of potassium hydrovide in 
50 ml. of water. Thr rraction mixture was stirrrd for 6 hr. 
and the prodiict isolatrd by filtration. The criidr material 
could be separated into two fractions by extraction with di- 
methylformamide or trifluoroacetic acid. The soliible frac- 
tion isolated from the trifluoroacetic acid rstract in no cnse 
exceeded 25yo of total solids, m.p. 118-123', [VI, 0.13 dcter- 
mined in dimethylformamide a t  29.8". 

Anal .  Calcd. for C2gH2rN20~S,2: C, 60.19; H, 6.13; K, 5.02; 
S, 11.48. Found: C, 56.80; H, 7.04; S, 6.23; S, 11.48. 

The dimethylformamide-insoluble fraction could not be 
dissolved with a varietv of solvents and was also infusible. 
Infrared analysis gave virtually identical spectra for both 
the soluble and insohible fractions, showing normal mono- 

siibstituted amide linlrs, as w 1 1  : is  phenyl arid rarhohenzoxy 
carbonyl absorption. 

And. Calcd. for C&34SrOsSs: C, 60.19; H, 6.13; S, 5.02:  
S, 11.48. Found: C, -58.87; H, 6.88; S, 7.77; S, 11.74, non- 
alkaline ash, 1.30. 

2.  Confinuoi~n jfilm method. A solnt,ion of 3.57 g. (0.007 
molr) of the arid chloride in 50 ml. of piirified rarllon t'etra- 
rhloride was carefiillv ovrrl:tid with a solution of 5.20 g. 
(0.045 mole) of hesamethylene diamine containing 0.56 g. 
(0.014 mole) of sodiiim hydroxide in 50 nil. of Lvater. T h e  
film which formed alniost immrdiatclly at tht. interfare was 
scq)aratetl from thc nslls of th(, brnker and piilltd from t h r  
rraction niistiirr. Thr protliict \vas w m h d  rr1w:itcdly with 
portions of aqueous ethanol and benzrnc, aiitl tlrird i 7 i  w c m .  
'The resiiltiiig light yrlloiv solid coiild 1 x 8  wpttr:itcd into two 
fr:rctioiis ivith hot. t1itiic~tli~lforiii:Lmidt.. 'l'h(1 soltil)i(~ fr:ic- 
tion \vas reprccipit'atcd by adding the dimc.t,h?.lform:tmide 
soliit,ion, drop-ivisc, to a 1:irgc rscess of wa,ter giving 0.7 g.  
( 1G.6yO) of niatrri:aI, m.1). 125-1:10", vi,)),, 0.5 dctrrniiiied in  
dimet,livlformamid(, a t  29.8" a n d  :t concentration of 5.8 
mg./ml. The inhrrrnt viscosity sho\vcd a slight rise on dilu- 
tion. Thc insoliihle frartion which roiild not hr dissolvrd in a 
variety of solvrnt,s WRS also infi~siblr, hut had the correct 
analysis. Infrared analysifi gave a normal amid(. curve and 
\vas vrry similar tso t.hat given hy the soliibl(1 fraction. 

dnal.  Cdcd.  for C~RIl . , ISzO~S2:  C, GO.19; H, 6.18: S, 5.02; 
S, 11.48. Found: C, 60,12: H, 6.14: S,  -5.14; S, 11.43. 

~)cca,.hohrnzos!Inlio,i of pol?/aiiu'tlc. .I 1-g. sxnil)lti of poly- 
hrsamethylonr o?,a:'-(licarhol)(~nzoSy adipamidr ohtxinvd 1)y 
the m:tiiiisl stirring mrthod \vas fintbly sril~divitlrtf i n  B mor- 
t:rr ant1 prstlr. Thr m:it&tl cont:iinirtp Imth  thc. soI11b1~ 
and inso1iiI)lr fractions \vas ihrn trratrd with 50 nil. of tri- 
fliioroxcc-tic :wid, \rliirli h:ttl 1)crri sat,iimt(d with hydrogrn 
hromidr. 'Thr polynirr, partly clissolved aiid pertly dispersed 
in this sol~rri t~,  wts stirrrd I)y mrans of a ningnetic stirrer 
at, room tcmprr;tt,iiro iintil the matwial :tl)prtlred to ag- 
glomcratr into 1:irgc p;trt,irlcs of crq)r-riil)her :q)prarancc 
and jrlly-like consistrnry (iri ahoiit 0.5 hr.). Thr polymer \vas 
isolated 117 filtration yic~lclitiga yrllowsolid, m.p. t8:(-20lo. 

Thc polynirr was so1iiI)lc in 10rG aquroiis sodinm hy- 
droxidr and gavr a strongly positivc iiitropr1isdc twt for frw 
merca.pt,;tn. Iiifrarrd itn:11ysie shoaml tho ~)rcwnce of H 
weak siilfhytlryl absorption at 2550 cm.-' and rt,t.ention of 
the amidr link. El(!nirntal analysis intlicatrtl I O O r b  de- 
carbohenzosylation. 

Anal. Calcd. for C,2H23?OaS2: C, 49.G": I T .  7.63; S,  
9.G5; S, 22.08. Found: C,, 40.84; H, 7.21; S, 9.43; ti, 22.-Q. 
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