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Some crystalline &lactone wv3s obtained from an early 
fraction. I t  showed m.p .  48-49' after sublimation. 

B.-The follriwing technique gave both I11 and IV as 
tlliiic priitiucts in reasonable yield. Ten grams of 

:Iciduct was dissril\wi in 30 rril .  of glacial acetic acid and 1 ml. 
i l f  concentrated sulfuric acid was added. ;\fter standing a t  
roo111 ternperature for 06 hours, the hotiey-colored reaction 
iiiiuture \vas neutralized nitli saturatcd sodium bicarbonate 
\irliitioii. The  neutral product was isolated by  ether ex- 
tr:irtio:i in  the usual i n " ,  and 7 g .  (sayc) of lactone iniy- 
turc iv;ts ohtaiiieti. \~:tcuuin distillation sepamted this mix. 
t i i r r  inti] two i i ia i t i  frnctioiis, h .p .  70-72" ( 1  .5  mm.)  arid Z -  
X I "  ( 1  .(I i i ini . ) ,  respectively. These prcducts solidified on 
cooling, the lower boiling cut yielding 2.9 g. of r-lactone 
( i n . p ,  50 -31' after iecrystallizatiiiri from petroleum ether 1 
an(1 the higher boiling giving 4.0 g. o f  &lactone (in.p. 48- 
19" after recry~tallizatiiiii from petroleum ether). 

The &lactone \vas resubli~ncd to  yield an anal>-tical 
w i i p i c : ,  m.p .  48-49", It h:id :t iingle sharp maximum in 
clilorofmin at 5.80 p .  

, I d .  Cttlcd. lor CsHIrO2: C ,  70.10; H,  9.15. Found: 
C ,  69.91; H. 9.00. 

Degradation of I11 to nt-Xylene.-One gram (0.006 mole) 
of I11 ( rn .p .  50-<51°) vva5 ground t o  a fine powder and mixed 
thoroughly with 300 ing. of IO?; palladium-charcoal and 
3.0 g. of baiium oxide. The  mixture was placed in a. 25-ml. 
cliitilling fltsk and heated gently over a micro-flame. The 
product, nz-xylene, came over readily as a colorless liquid. 
The yield was 0.55 g.  (80%). For complete identification 
o f  this product, infrared and ultraviolet spectra were taken 
: i t i d  :i nitro derivative was prepared. Maxima at 13.00, 
13.73 aiid 14.60 p in the  infrared6 and at 259, 265.4, 268.8 
:tiid 272.5 inp in the  ultraviolet,' all characteristic of +E- 
xylene,  were observed. Kitration of 500 mg. of the  degra- 
tlution product using 2 ml. of concentrated sulfuric acid and 
2 nil. of fuming nitric acid, and keeping the mixture a t  100" 
For 20 minutes, gave a white precipitate when the reaction 
rriixture was poured onto ice. After recrystallization f r im  
!15cTi ethanol, fine, pale yellow, needles, m.p.  177-1801 
(lit.8 182'j, were obtained. A melting point of 177-181 

IO)  1:. D. Rossini, e t  ai., "Infrared Spectral Data ,"  American 
Petroleum Inst i tute  Research Project 44, Cnrnegie Inst i tute  of Tech- 
nnloxy, Pittsburgh, Pennsylvania, 1955, Serial No. 311. 

( 7 )  "Ultraviolet Spectral Data ,"  American Petroleum Inst i tute  Re- 
search Project 44, Carnegie Inst i tute  of Technology, Pittsburgh, 
Pennsj-Ivania, 1011i, Serial h-o. Aii 

was observed on admixture with an authFntic sample i ) f  2,4,- 
fj-triiiitro-m-xylene. 

Degradation of IV to p-Xylene.-Five hundred ing. (O.i)0:3 
mole) of 11' ( I I I . ~ .  48 -49') w:is degraded iii a fa5hiori par:ilicl 
t<i tha t  described :il>ove. 'I o f  p- 
xylene was ohtaiiied. The  ])rod~tct  W:L\ itleiitifivtl 11)- i t \  
charxteristic infrared (12.58, 13.72, 14. k t  p'i" : t i i i I  iiitr:i. 
viiilct (2Ml.7 366.1, 2W.0, 275.0 itip)'!' spectr,i. 

Base Hydrolysis of the Diels-Alder Adduct.- .-I;orty 
gr:iiiiq ( 0 . 2  mole) of the I)icl\--.Uder adtiuct \~':t< refluseci 
with 210 rr i l .  o f  ,5'j:) pot iuni I i~~l ros i r le  ~ o l u t i i r r r  f i r  70 
hours. S o t  :til the estcr 1 been l i~ -d r~ i Iyzc t i  :tt thi5 poiiit,  
and 8.5 g. of starting ninterial \va<  rec!iverecl I>>- cther vs- 
traction. The  reaction mixture wi? theii acidifictl with 1iy- 
drochloric acid and extiacted with fi\-e 1OO-iiil. pnrtinns i i f  

ether. The  ether layer was washed with water, dried over 
anhydrous magnesium sulfate and evaporateti. Vacuum 
distillation of the residual acid gave a maiu frxtioii  (21.9 g. ,  
82(% yield on basis of estcr converted), b.p.  104-10.5" (1.0 
mm.) .  Gsing !t 70-cm. Podbielniak ~ I J ~ u I ~ I ! ! ,  110 evidence 
for separation of isomers \vas obtained. On cooling, l iox-  
cver, the acid slo~vly ti Is of V. Thcie crys- 
tal.; were collected :inti 
crude material, m.p .  f 
m .p.  62-04', on vacuuin siibliiii;Ltinti. 

Amd. Calcd. for C,HIJ).: C, 31.10;  I T ,  9.15. 1h)uIid: 
C, 69.84; H ,  8.91. 

Degradation of V to p-Xylene.-Five hundred iiig. (0.00:3 
mole) of 5' yielded 200 rng. (58';.;,) nf colorless distillate \vlieii 
subjected to  pnlladiutii-charcoal arid barium oxide degradn- 
tion, as described above. The infrared spectrum of  tho 
product was indistinguislia1,le from that of authentic p- 
xylene. 

Lactonization of V.--.I solution o f  2.76 g. (0.018 iniilc) of 
5' in 10 nil. of glacial acetic acid and 0.25 mi. o f  coiiceu- 
trated sulfuric acid was allowed to  stand a t  room ternper:i- 
ture overnight. The  neutral product va$ isolated iii tlir 
usual way, and appeared as long needles as  soon :is the ether 
was taken off. The  yield was 1.9 g. (69yc). Recrys- 
tallization from 30-00" petroleum ether gave pure white 
needles, m.p. 48-49'. 

.\ yicld of 300 ing. 

- 
(8) I .  M. Heilbron, "Dictionary of Organic Compounds," 2nd ivl 

(9) See reference 6 ,  spectrum Serial S o .  3 1 2 .  
(IO) See reference 7, spectrum Serial No. 57.  

Val. IV,  Oxford University Press, New York, N. V , ,  1R.;3, p. lj97. 
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~-(3-Methouy-2,B-ditiitrophen)I)-~,~-alatline and P-(3-methouy-i,6-dinitropheii~I)-~,r -alanine have becn sytithe,i7ed 
iroin 3-methoxy-2,6-ditiitrobenzaldehyde and 3-methoxy-4,6-dmitrobenzaldehyde 
related with two of the /3-(3-methoxyditiitropheny~)-~,~-a~anines tha t  were obtained by way of the nitration of nz-t) rosine, 
thus proving two of the nitration products t o  be  P-(3-hydroxy-2,6-d~1iitrophenyl)-~,1,-alanine and B-(3-hydroxy-4,0-t11nitri)- 
phenyl j - ~ , ~ - n l a n i n e  

These two amino acids have beeii ciir 

The nitration of m-tyrosine has been shown' to 
produce three crystalline isomers of 0-(3-hydroxy- 
dinitropheny1)-D,L-alanine which upon acetylation 
yielded three isomers of Y-acetyl-p-(3-hydroxy- 
diriitrophenyl)-D,L-alanine; methylation of two of 
these compounds afforded two isomers of N-acetyl- 
8- (3-methoxydinitrophenyl) -D,L-alanine methyl 
ester. Hydrolysis and deacetylation of these two 
methyl esters gave the two isomeric /3-(3-methoxy- 
dinitrophenyl)-D,L-alanines. The present paper 

( 1 )  I?. 1.. Jxckson. l'irrs T O U R N A T . ,  77, 48130 (19.55). 

describes the third isomer of @-(3-methoxydinitro- 
phenyl) -D,L-alanine and its N-acetyl methyl es- 
ter; it also establishes the orientation of the nitro 
groups for two of the isomers by their comparison 
with the authentic compounds which have been 
synthesized from 3-methoxy-2,Ci-dinitrobenzalde- 
hyde and 3-methoxy-4,6-dinitrobenzaldehyde, the 
structures of which were proved by Hodgson and 
BeardZ and by Troger and Eicker.3 

(2)  H. H. Hodgson and H. G. Beard, J .  C h e w .  Soc., 2375 (1927). 
(3) J. Triiger and C .  Eicker, J .  prn i i t .  Chon . ,  [?I 116, 17 (1927). 
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3-Methoxy-2,6-dinitrobenzaldehyde in toluene 
solution yielded, by reduction of the aldehyde 
group with aluminum isopropoxide, 3-methoxy- 
2,6-dinitrobenzyl alcohol (m.p. 139.5-140.5') which 
reacted with phosphorus pentachloride to  produce 
3 -methoxy-2 ~ 6-dinitrobenz yl chloride (m. p. 103.5- 
1 04. ,5 ') . Ethyl a-acetamido- a-carbethoxy-b- (3- 
methoxy-2,6-dinitrophenyl)-propionate (m.p. 143') 
resulted in 62% yield from the reaction of sodium 
ethyl acetamidomalonate with 3-methoxy-2,6-di- 
nitrobenzyl chloride in ethanol solution a t  room 
temperature. This reaction was unsuccessful in 
boiling ethanol solution presumably due to the oxi- 
dizing4 action of the nitro groups in the molecule of 
3-methoxy-2,6-dinitrobenzyl chloride. /3-(3-Meth- 
oxy-2,6-dinitrophenyl)-~,~-alanine (m.p. 209' dec.) 
was produced in 57y0 yield through reaction of a 
hot mixture of sulfuric and acetic acids with ethyl 
a - acetamido - a - carbethoxy - @ - (3 - methoxy - 2,6 - 
dinitrophenyl) -propionate. Acetylation of @- 
(3-methoxy-2,B-dinitrophenyl) -~ ,~ -a l an ine  in aque- 
ous sodium hydroxide solution by acetic anhy- 
dride gave N-acetyl-@-(3-methoxy-2,6-dinitro- 
phenyl)-D,L-alanine (m.p. 252' dec.), methylation of 
which by either diazomethane or by the methanol- 
acetyl chloride method of Hanby, Waley and 
Watson5 afforded N-acetyl-@-(3-methoxy-2,6-di- 
nitrophenyl)-D,L-alanine methyl ester (m.p. 158- 

The isomer of N-acetyl-@-(3-hydroxydinitro- 
phenyl)-D,L-alaninel melting at  194-195', the one 
previously designated N-acetyl-C, now has been 
found to react with diazomethane to produce N- 
acetyl-@-(a -methoxy-2,6-dinitrophenyl) - D,L-ala- 
nine methyl ester (m.p. 157-158'). This product 
was shown by a mixed melting point determination 
and by comparison of the infrared spectra to be 
identical with the N-acetyl-@-(3-methoxy-2,6-di- 
nitropheny1)-D,L-alanine methyl ester that was 
synthesized from 3-methoxy-2,6-dinitrobenzalde- 
hyde. Hydrolysis and deacetylation of N-acetyl- 
@ - (3 - methoxy - 2,6 - dinitrophenyl) - D,L - alanine 
methyl ester, derived from N-acetyl-C, by a hot 
mixture of sulfuric and acetic acids yielded @-(3- 
methoxy-2,6 -dinitrophenyl) -D,L -alanine melting 
a t  208' dec. alone or mixed with the compound 
which was synthesized from 3-methoxy-2,6-di- 
nitrobenzaldehyde. Isomer C1 of @-(3-hydroxy- 
dinitrophenyl)-D,L-alanine (m.p. 197', explosively) 
consequently must be P-(3-hydroxy-2,6-dinitro- 
phenyl)-D,L-alanine. 

The synthesis of @-(3-methoxy-4,6-dinitro- 
phenyl)-D,L-alanine from 3-methoxy-4,6-dinitro- 
benzaldehyde was accomplished by the preparation 
in successive steps of 3-methoxy-4,6-dinitrobenzyl 
alcohol (m. p. 135-1 36'), 3-methoxy-4,6-dinitro- 
benzyl chloride (m.p. 110-111') and ethyl a-acet- 
amido - a-carbethoxy-P- (3 - methoxy - 4,6 - dinitro- 
phenyl)-propionate (m.p. 167') which was con- 
verted to @-(3-methoxy-4,6-dinitrophenyl)-D,L-ala- 
nine (m.p. 230' dec.) in 68% yield. The purifica- 
tion of the amino acid was facilitated greatly by 
the use of a Dowex-1 anion exchange resin. A 

159'). 

(4) Cf. M. Harnik and E. Margoliash, J .  Ovg. Chcm., PO, 1660 
(1955). 

( 5 )  W. E. Hanby ,  S.  G. Waley and J .  Watson, J .  Cheni .  SOL., 32.79 
(1950). 

mixed melting point determination and paper 
chromatography tests, employing both 60% etha- 
nol and t-amyl alcohol as solvents, established the 
identity of this authentic /3-(3-methoxy-4,6-di- 
nitropheny1)-D,L-alanine with the @-(3-methoxy- 
dinitrophenyl)-D,L-alanine (m.p. 231-232' dec.) 
which was prepared' from the isomer of N-acetyl- 
@-(3-methoxydinitrophenyl)-~,~-alanine methyl 
ester melting at  172-173'. Moreover, this methyl 
ester was prepared from the authentic /3-(3- 
methoxy-4,6-dinitrophenyl)-~,~-alanine by acet- 
ylation to N-acetyl-p-(3-methoxy-4,6-dinitro- 
phenyl)-D,L-alanine (m.p. 212-213') which reacted 
with diazomethane to yield N-acetyl-@- (3-methoxy- 
4,6-dinitrophenyl)-~,~-alanine methyl ester melt- 
ing a t  172-173' alone or mixed with the compound 
derived from m-tyrosine. This proves isomer B1 
of P-(3-hydroxydinitrophenyl)-~,~-alanine (m.p. 
235-236' dec.) to be @-(3-hydroxy-4,6-dinitro- 
phenyl) -D,L-alanine. 

Isomer A' of @-(3-hydroxydinitrophenyI)-~,~- 
alanine (m.p. 234' dec.) would be expected from 
orientation rules to be /3-(3-hydroxy-?,,-l--dinitro- 
phenyl) -D,L-alanine. 

Experimental 
Except where otherwise stated, melting points are cor- 

rected and,  in the case of the amino acids, their N-acetyl de- 
rivatives and N-acetyl methyl esters the melting points were 
determined with the bath of the Hershberg apparatus pre- 
heated to  15-30' below the melting point. 

3-Methoxy-2,6-dinitrobenzyl Alcohol and 3-Methoxy- 
4,6-dinitrobenzyl Alcohol.-To a solution of 2.5 g.  of pure 
3-metho~y-2,6-dinitrobenzaldehyde*~~ in 40 ml. of anhy- 
drous toluene was added 3.7 ml. of approximately 1.4 JI 
solution of aluminum isopropoxide in anhydrous 2-pro- 
panol. After the solution had been refluxed for 3 hr., 10 
ml. of anhydrous 2-propanol was added. The mixture was 
heated for 2 hr. on the steam-bath in an  apparatus' that  al- 
lowed slow distillation of the solvent and the acetone formed, 
2-propanol being replenished as  needed. The solvent was 
evaporated in  DUCUO and the solid residue was mixed thor- 
oughly with 60 ml. of 57, hydrochloric acid. The crude 
3-methoxy-2,6-dinitrobenzyl alcohol was collected, washed 
with water and recrystallized from ethanol as light-brown 
prismatic needles, yield 2 g. or SO%,, m.p.  139.5-140.5'. 

Anal. Calcd. for CsHsN20s: C, 42.11; H, 3.53; X, 
12.28. Found: C, 42.39; H ,  3.46; X, 12.06. 

Pure 3-metho~y-4,6-dinitrobenzaldehydez~~ (2.42 g.)  in 
38 ml. of anhydrous toluene was reduced by aluminum iso- 
propoxide (3.6 ml. of 1.4 M solution in anhydrous 2-pro- 
panol) as described for the reduction of 3-methoxy-2,6-di- 
nitrobenzaldehyde. Purified from ethanol and dried in an 
evacuated desiccator over calcium chloride, the light-brown 
crystals of 3-methoxy-4,6-dinitrobenzyl alcohol melted at 
135-136", yield 1 .7  g.  or 707,. Found: C, 42.27; H, 3.72; 
N ,  12.20. 

3-Methoxy-2,6-dinitrobenzyl Chloride and 3-Methoxy- 
4,6-dinitrobenzyl Chloride.-A mixture of 1.74 g.  of 3- 
methoxy-2,6-dinitrobenzq-l alcohol and 26 ml. of chloroform, 
which had been washed m-ith water and dried over calcium 
chloride, was boiled for a few minutes, then cooled to  0-5" 
and treated with 1.91 g. of phosphorus pentachloride. The 
cold mixture was shaken until all solid dissolved. The solu- 
tion was kept a t  room temperature for 2 hr., 16 ml. of n- 
hexane was added and a little amorphous solid was removed 
by filtration. The solution was washed once with water, 
four times with 57, sodium bicarbonate solution and finally 
with water. After the solution had been dried over calcium 
chloride and filtered, the solvent was evaporated in D U C Z ~ O  
and the residue was recrystallized from a mixture of benzene 
and n-hexane; yield 1.6 g. or 84%, m.p. 103.5-104.5'. 

(6 )  A.  L. Wilds in R.  Adams, "Organic Reactions," Vu1 TI, John 
Wiley and Soni. Inc. ,  New Ynrk, N. Y. ,  1%4, 11. 178. 
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Ami. Calcd. for C8HdXV~OS: C,  38.96; H,  2.86; Cl, 
1 i.38; AT, 11.36. Found: C, 39.31; €1, 2.77; C1, 14.89; 
Y, 11.29. 

R-?rIethosy-l,6-dinitrobenzyl alcohol (1 2 5  g.) in 25 ml. 
of absolute chloroform was treated with phosphorus pcnta- 
vliloritle (1 3 7  g.) as described for the  similar reaction with 
::-inethiis)r-2,G-ditiitrohenzyl alcohol. The  crude product 
i ~ a s  recrystallized as yellow prisms from absolute ethanol 
:ind dried in an  evacuated desiccator over calcium chloride; 
yield 1.1 g. or 8170, m.p. 110-111". Found: C, 39.30; 
I T ,  2.91; C1, 14.17; N, 11.27. 

Ethyl a-Acetamido-or-carbethoxy-p-(3-methoxy-Z,6-dini- 
tropheny1)-propionate and Ethyl a-Acetamido-or-carbethoxy- 
,~-(3-methoxy-4,6-dinitrophenyl)-propionate.-Etliyl acet- 
arnidomalonate (1.54 g.) was dissolved in a solution of 0.187 
R. of sodium in 60 ml. of absolute ethanol. 3-Methoxy-2,6- 
tlitiitrobcnzyl chloride (1.59 g.)  was shaken with this solu- 
tion a t  rooni temperature and nearly all of the  crystals soon 
( 1  i%solved. 1 t was kept at room temperature for 43 hr.,  some 
crystals of sodium chloride were removed and, after the  
wlution had been made slightly acid with acetic acid, the  
wlvent mas evaporated at 25' zn vacuo. The crystalline 
reiidue was taken u p  in hot absolute ethanol, some insolub!e 
wlid was filtered off and the filtrate was concentrated t o  de- 
Iio'it a t  2.5" a dense mass of crystals of ethyl a-acetamido-a- 
c:irbethoxy-B- (3-methoxy- 2,6 - dinitropheny1)- propionate, 
Ivliich was dried in an evacuated desiccator over calcium 
chloride; yield 1.7 g. or 627,, m.p. 143". 

: l m ~ .  Calcd. for Ci,P\I*iNaO10: C, 47,77; H, 4.95; iY, 
. Found: C, 47.63; H,  4.59; N, 9.86. 
hy1 acetaruidorn~lonate (1 .0 g.) was dissolved in a soill- 

tion of 0.12 g. of sodium in 40 ml. of absolute ethanol. 3- 
Mctlioxy-4,G-dinitrobenzyl chloride (1.03 9.)  was shaken 
mcch:tnically with this solution at room temperature for 47 
lir. The suspended crystals were collected, washed Tvith 
:thsolute ethanol, dried and then stirred with 15 ml. of cold 
:.;iter. The undissolved crystals (1.0 g.  melting at 159- 
l( i3") were purified by  recrystallization first from absolute 
ethanol  and then from ethyl acetate t o  give 0.75 g.  of pure 
rt t i \- l  a-acetamido-a-carbethoxy-~-(3-methoxy-4,fi-dinitro- 
~~Iie-nyl)-propionate melting at 167". Found: C, 47.99; H,  
-1.81; N, 9.60. 

9-( 3-M ethoxy-Z,6-dinitrophenyl)-~, L-alanine and p-( 3- 
Methoxy-4,6-dinitrophenyl)-~,~-alanine .-To a solution of 
1.58 g. of ethyl a-acetamido-a-earbethoxy-fi-( 3-methoxy- 
2 .fj-tiiriitropheuyl)-propionate in 47 ml. of glacial acetic acid 

1s added 03 nil. of 6.258 N sulfuric acid. After the  solu- 
)II had been refluxed for 8 hr., i t  was diluted with 60 ml. 
water and concentrated in vacuo (bath 65") t o  20 ml., 

vnne sirup having separated. It was diluted with 50 ml. 
, I f  water, the  mixture was concentrated in OQCUO t o  ca. 30 
t t i l . ,  then diluted with 70 nil. of mater and heated on the  
,,tcam-batli for a few minutes. *kiter being cooled to  room 
teinperature, :he mixture of solution and sirup was extracted 
.iu t i ~ ~ i e s  with ethyl acetate. The  hot aqueous solutinn mas 
t - c n t c d  with sufficient barium hydroxide solution to  remove 
sulfatc ions exactly. The solution upon concentration in 
i8,icuo yicldetl in two crops 0.5 g. of crystalline 8-(3-methoxy- 
L' ,~i-dinitrophenyl)-~,~~-alanine,  most of which melted a t  
20Ro. The  ethvl acetate extract was concentrated in Y U C ~ L O  
[ ( I  (lcpnsit a thick, brown sirup which was dissolved in 250 
1111, of hot water. The  filtered aqueous solution was ex- 
tracted with benzene and then evaporated in wactio to  de- 
Iio'it solid material which, after further purification from 
\\-:Lter, increnwt! the yield of @-(3-methoxy-2,G-dinitro- 
1ilien?-l)-n,L-alanine to  0.6 g. or 57Yc. The analytica! sample 
xva, recryitallized from water as almost colorless needles and 
tlrietl for 24 hr.  in the  air at room temperature. These crys- 
t:Lli, xvhich nieltcd a t  209" (uncor., dec.), lost 5.3y0 in weight 
:lt 100' in l'UC210. 

CIPHIISBO~: C ,  42.11; H,  3.89; l-, 
Found (dried a t  100' in z'ucz~o): C,  

41.91; €1, 3.83; N ,  14.51; OCIla, 10.77. 

( S-:tcctI,l-C, 1n.p. 194-195"). A solution of 75 mg. of this 
Z -acetyl- 3 - ( 3  - methoxy - 2,G- dinitrophenyl)-D,~ -alanine 
~nctliyl  ester (somewhat impure; m.p.  145-147') in a mix- 
tiirc of 3 nil. of acetic acid and 2.3 ml. of 5.76 NsuIfuric acid 

was kept at 100' under reflux for 5 hr. The  product (17 
mg.) was i d a t e d  a? previously described' and purified 1 ~ ~ -  
several recrystallizations from water as almost colorlcs.; 
needles. The  air-dried crystals melted at 208" (uncnr., 
dec.) and loit  5.8% in weight at 100" in vac710. A niixcrl 
nieltiiig point dcterinination with crystals of p-(3-Incthoxi-- 
2,C,-dinitroplien)-l)-D,I,-alaniiie prepared from ctliyl ~ a c r ! -  
amiclo-a-carbethosy-p- (3-  methoxy -2,G - dinitrophenyl) - pro- 
pionate shoxed no depression. Found (dried :it l (Joo i i i  
zloczio): C ,  42.52; H,  4.09. 

For the  preparation of ~-(3-metl1oxy-4,F-di1iitropl1cny1,- 
n,L-alanine, a solution OF 0.542 g.  of ethyl a-acetaniido-~- 
rarbethoxy-&( R-nietlioxy-4,G-ditiitrophen)-l)-propioIiLlte in :i 
mixture of 16 nil. of glacial acetic acid and 21.7 ml. o f  6.258 
S sulfuric acid was refluxed for 6 hr.  The  solution w:t, 
diluted with 150 ml. of water and  left overnight a t  26' tu 
deposit 26 mg. of crystalline ethyl a-acetainido-a-carbetli- 
ox)--B-(3-methosy-4,6-dinitroplienyl)-propionate melting 
163-161'. The  solution was concentrated in 'L 'OCUO t o  i i  
small volume, then diluted with water, and the concentratioti 
in vacuo was repcated. The  solution \vas diluted with water 
antl extracted twice with ethyl acetate. -After trc;itmci:t 
with barium hydrnxicle for exact removal of sulfate ions, thc  
aqueous solution was evaporated in zvcuo to  t1rync;s. 
The  crystalline residue was taken up in Ivater and tlic soli:- 
tion iras evaporated again in vaczdo; this operation was rc- 
peated until the  distillate was free of acetic acid. T h c  
crystals were. dissolved in 75 1x11. of h c i t  water, the >-elloiv 
solution was filtered, coolcd and passed through a colurn:~ 
(13 X 1.7 cm.) of Dowex 1-X2,200-400 mesh in the acetate 
torm; the  column was then Tvashed with some water. The  
small residue left by evaporation of the solution, whicli hall 
passed through the  column. ~ r a s  found by paper chromatog- 
raph,y to  be free of P-(3-methosy-4,6-dinitrnphcn~-l)-o,r,- 
alanine. The  column was eluted with 200 ml. of A- acetic 
acid, and the  eluate was evaporated in E ~ C I C Z ~ O  to  dryness. 
The  crystalline residue was dissolved in hot mater and thc  
solution was evaporated in vacuo; this operation was re- 
peated until the distillate was free of acetic acid. Recrys- 
tallization of the compound from Tvater as slightly yelloiv 
needles gave in two crops 246 mg. (687,) of p-(3-methoxy- 
4,G-dinitroplienylj-n,L-a!aniiie, most of it melting a t  22s" 
dec. ilfter another rrcrystallization from water and  drj-irig 
in the  air at rooin temperature, the  crystals melted a t  230" 
(uncor., dec.) and lost 3.0C/b in weight at 100' in ' i 'acz~o. 
Found (dried a t  100" irt :'nc7in): C, 43.45; 1-1, 4.10; S,  
14.96. 

The  melting point of a mixture of the above descrilictl 
crystals of authentic ~-(3-1nethoxy-4,G-di1iitroplien~-l)-n 
alanine with crystals of tlie previously reported' 8- 
methoxydinitroplicii~l~-D,L-alanirie (m.p. 231-232' dc-c. 1, 

which was prepared from the isomer of S-acetyl-p-(3-tnet!i- 
oxydinitrophenyl)-n,L-al~nine methyl eiter melting at 172 - 
liso, showed no depression. The  melting point w;ts tlv- 
pressed when crystals o f  the authentic compound were 
mixed with crystals of 8-(3-methoxydinitrophenyl)-n,r,- 
alanine' of m.p.  234-233" tlec. which mas prepared from tlic 
isomer of S-acetyl-~-(3-metho1;~.dinitrophenyl)-~,~-alaniiie 
methyl ester melting a t  128-129". I n  paper chroiria- 
tography tests, <villi tlie u',e of both water-ethanol (2 :3)  ancl 
l-amyl alcohol saturatcct with water, the  authentic p-(+ 
niethoxy-4,6-dinitrophenyl)-u,~-alar1ix1c showed Rf values 111 
agreement with the values for the  compound tha t  W:LS c!~, .  
rived from ~-acetyl-3-(3-methos~dinitrophen~~l)-1~,r ,-nla- 
tiine methyl ester melting a t  172-173". The IZr value lilr 
the compound in n-ater-ethanol ( 2 : 3 )  was 0.66, arid iii i- 
amyl alcohol the Rr was 0.32. For the  isomer melting a t  
234-235' dec. the  Rr value in water-ethanol ( 2 : 3 )  vas 0 . X ,  
and t-amyl alcohol the  Rt was 0.47. 

N-Acety1-p-(3-methoxyy-Z ,6-dhitrophenyl)-o ,L-a!anine and 
N-Acetyl-P-(J-methoxy - 4,6 - dinitrophenyl) - D,L- alanine .-A 
solution of 0.15 g. of ~-(3-methoxy-2,6-dinitrophenyl)-~, 1,- 
alanine, derived from ~-11iethoxy-2,A-dinitrobenzaldeli~tlc, 
in 0.4 ml. of mater and 0.42 ml. of 1.92 N sodium hydro\-kle 
was kept in ice-water during the  alternate addition of hix 
0.36-ml. portions of l . :U S sodiutii hydroxide aiid six 
0.06-ml. portions of acetic anhydride. After 4 lir. a t  rnoii~ 
temperature the  misture of solution and solid was treatell 
with 0.9 ml. of G.2<58 N sulfuric acid. The  somewhat i i n -  
pure crystals of S-acetyl-~-(3-1netlioxy-Z,6-dinitrophe1i~l)- 
D,L-alanine (0.16 g.)  \?ere collected, washed with water an t l  
purified by recrystallization from aqueous ethanol (1 : 1 ) or 
from ethyl acrtate.  After being dried in an evil.cu:itrd 
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desiccator over calcium chloride, the pure light-yellow crys- 
tals melted a t  252' dec. 

Anal. Calcd. for CizH13S308: C, 44.04; H ,  4.00; N, 
12.84. Found (dried a t  100" in uacuo): C, 44.25; H ,  4.14; 
s, 12.65. 

p-(3-Methoxy-4,6-dinitrophenyl)-~,~-alanine (50 mg.), 
derived from 3-methoxy-4,6-dinitrobenzaldehyde, was acet- 
ylated a s  described for fi-(3-methoxy-2,6-dinitrophenyl)- 
D,L-alanine using one-third the quantities of sodium hy- 
droxide, acetic anhydride and sulfuric acid. The crude 
product (50 mg., m.p.  205') was purified from absolute 
ethanol; m.p.  212-213'. Found (dried a t  79' in Z'QCUO): 
C, 43.83; H ,  3.98; N, 12.70. 

N-Acetyl+( 3-methoxy-2,6-dhitrophenyl)-~,~-alanine 
Methyl Ester and N-Acetyl-P-(3-methoxy-4,6-dhitrophenyl)- 
D,L-alanine Methyl Ester.-A solution of 50 mg. of N-acetyl- 
p-(3-methoxy-2,6-dinitrophenyl)-~,~-alanine in 2.5 ml. of 
pure dioxane was mixed with a dry ether solution of diazo- 
methane, prepared' from 0.4 g. of N-nitrosomethylurea and 
4 i d .  of ether. After the solution had been kept a t  26-27" 
for 16 hr.,  the  solvent was evaporated to  deposit a sirup 
which crystallized upon being stirred with ether. Purified 
by recrystallization as  slightly yellow needles from aqueous 
methanol and dried in an evacuated desiccator over calcium 
chloride, the compound melted a t  158-159', yield 35 mg. 

Anal. Calcd. for C I ~ H I S X ~ O ~ :  C, 45.75; H, 4.43; S, 
12.32. Found: C, 45.55; H, 4.54; IT, 12.31. 

The compound was prepared also by esterification of N- 
acetyl-P-(3-methos~--2,6-dinitrophenyl)-~,~-alanine with the 
use of methanol and acetyl chloride.6 To  a solution pre- 
pared by adding 0.5 ml. of acetyl chloride to  5 ml. of 
methanol was added a t  0" 43 mg. of K-acetyl-P-(3-meth- 
oxy-2,6-dinitrophenyl)-~,~-alanine. The solution was kept 
a t  25' for 23 hr. ,  and the solvent then was evaporated a t  
30" in  uaczio; the  sirup was taken up in methanol, the sol- 
vent was evaporated and the operation was repeated. The  
sirup wts crystallized as  needles from methanol and purifica- 

(7) W. E. Bachmann and W. S. Struve, in R. Adams, "Organic 
Reactions," Vol. I, John Wiley Sr Sons, Inc., New York, N. Y., 1942, 
p. 50. 

tion was completed by recrystallization from benzene; m.p.  
l57-15So, not depressed when the substance was mixed with 
crystals of the methyl ester prepared with the use of diazo- 
methane. 

The  reaction of diazomethane with the isomer of X-acetyl- 
P-(3-hydroxydinitrophenyl)-n,~-alanine melting a t  194- 
195" (N-acetyl-C)' gave S-acetyl-p-(3-methoxy-2,6-dinitro- 
phenyl)-D,L-alanine methyl ester identical with the authentic 
compound obtained by the esterification of r\--acetyl-P-(3- 
methoxy-2,6-dinitrophenyl)-D,~-alanine. A sclution of 40 
mg. of pure N-acetyl-fi-(3-hydroxydinitroplienyl)-~,~-ala- 
nine (m.p. 194-195') in 2 ml. of pure dioxane was treated 
with diazomethane as described for N-acetyl-p-(3-methoxy- 
2,6-dinitrophenyl)-~,~-alanine; yield 28 mg., m.p.  157-158". 
A mixed melting point with crystals of the methyl ester pre- 
pared from N-acetyl-~-(3-methoxy-2,6-dinitroplienyl)-~,~- 
alanine showed no depression and the infrared spectra (solid 
potassium bromide disk method) of the compound from the 
two sources were identical. Found: C, 46.23; H ,  4.43. 

The  reaction of diazomethane with S-acetyl-p-(3-meth- 
oxy-4,6-dinitrophenyl)-~,~-alanine (38 mg.) was carried 
out as described for the similar reaction with N-acetyl-p- 
(3-methoxy-2,6-dinitrophenyl)-~,~-alanine, using 0.3 g. of N- 
nitrosomethylurea, 3 ml. of ether and 2 ml. of dioxane. 
The  product, after purification from methanol and drying 
in an evacuated desiccator over calcium chloride, melted a t  
172-173", not depressed when mixed with crystals of the 
previously reported' isomer of S-acetyl-P-(3-methoxydini- 
trophenyl)-D,L-alanine methyl ester melting a t  172-173". 
Found: C, 45.78; H ,  4.39. 
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Chain Scission in the Oxidation of Hevea. IV. Low Molecular Weight Products from 
Dry Rubber 

BY E. 31. BEVILACQUA 
RECEIVED DECEMBER 3, 1956 

Estimates of yields of volatile p r n p c t s  from the scission by oxygen of hevea rubber in latex2 have been supplemciited with 
The  results make it possible t o  outline a mechanism for t h e  scission reaction which ac- measurements on dry rubber a t  140 . 

counts quantitatively for known products. 

Some time ago Bolland and Hughes' deduced a 
structure (I) for the primary oxidation product of 
1 ,S-dimethyl-1,5-dienes from the results of func- 
tional group analyses of partially oxidized squalene, 
oxidized under conditions of high chain length so 
that the primary product was obtained in high 
yield. 

CHI 
I 

/ \  
\ /  

CHI CH2-C-02H 

CHCHz 
I 

-CH2C=CHCH 

I 0-0 

The significance of this result to the oxidation of 
hevea rubber was not known until quantitative es- 
timates of the low molecular weight products of the 
oxidation of hevea in latex gave indirect evidence 

(1) J. L. Bolland and H. Hughes, J .  Chem SOL., 402 (1949). 

that a closely related structure inust be formed in 
order to account for the observed products of the 
scission reaction. 

In  latex the observed end-products, acetic acid, 
formic acid and carbon dioxide, are produced in 
stoichiometric ratios of 1 : 1 : 3. The yields relative 
to the production of new molecules by breaking the 
hydrocarbon chain show that six chain atoms ap- 
pear as low molecular weight products a t  each scis- 
sion.3 A reasonable process involving six chain 
atoms in the scission reaction can be visualized 
readily by making use of a simple modification of 
the reaction mechanism postulated by Bolland and 
Hughes to account for I as a priiiiary product. 
The important features of this mechanism are the 
ready addition of a peroxide radical to a double 

(2) E. M. Bevilacqua, THIS JOURNAL, 77, 5.394, 5396 (19.55). 
(3) E. M. Bevilacqua, Rubber Age, 80, 271 (1956). 


