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PREPARATION OF HYDROXY ANALOGUES 
OF SEVERAL AMINO ACIDS 

In 1911, Van Slyke (28, pp .l92-202} reported a 

procedure for the analysis of proteins by the determina

tion of amino groups which are characteristic of most 

amino acids. Essentially , the method was adapted from 

the earlier Hausmann method (13, pp~l3S-145) as modified 

by Osborne and Harris (17, pp.,332-353) with his own meth

od for the determination of amino nitrogen. In his orig

inal study dealing with the method, Van Slyke (28, pp .l92

202) showed that the majority of the naturally occurring 

amino acids with the exception of glycine and cystine~ 

when treated with nitrous acid, yield their amino nitro

gen quantitatively at room temperature. 

More recently, Austin (1949) investigated the 

chemistry underlying the Van Slyke determination of 

glycine and attributed the yield of excess nitrogen dur

ing the deamination to the formation of methyl nitrolic 

acid by a type of carbonium ion mechanism (1, pp .l49-153): 

+ - ~ H3N -CH 2- 'C02 HNo2• CH 2-co2 N02 g~2-co2H 

02N·C=NOH + C02 - 02N·It·C02H ...------;;N~ 
NOH 

Austin postulated that methylnitrolic acid 
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subsequently de composed to form hydroxyl amine and 

ammonia, both of which give rise to nitrogen which 

would appear in addition to that arising from the alpha 

amino group and would explain the abnormally-high nit

rogen values of glycine. 

Plimmer in 1916 (lS, pp.l06-109) repeated the 

experiments of VanSlyke on arginine, histidine, and 

lysine but found that the estimation of lysine and his• 

tidine, based on amino nitrogen determinations, was not 

as accurate as desired, however, arginine results were 

aatisfactory. 

Sure and Hart a year la~er , (26 , p.529) because 

of the importance of temperature, investigated the 

thermal effect on the reaction of nitrous acid on 

lysine and reported that the nitrogen of both the amino 

groups was liberated in five mi~utes at 32° c. Further

more, that the epsilon amino group was entirely in

active toward nitrous acid at 1° or below while the 

reactivity of the alpha amino group was not affected. 

Contrary to the Sure and Hart reports, Dunn and Schmidt 

in 1922 (9, p.410) showed that decreased temperatures 

did lower the rate of deamination of the alpha amino 

group and did not completely inhibit the epsilon amino 

group deamination in lysine. 
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Gortner and Sandstrom (12, p .l670) in 1924, 

however , confirmed the Van Slyke method to give es

sentially correct results except in the presence of 

tryptophane and proline . 

Five years later, Schmidt (21, P•590) found 

that a higher temperature has an abnormal effect on 

arginine and tryptophane. Ar ginine loses more nitro

gen than can be accounted for on the basis of the amino 

group, indicating that the guanidino group is slowly 

attacked by nitrous acid; this was also noted by Sekine 

(23, p.l97) and Hunter (14, p.736). Schmidt also 

showed that the indole nitrogen of tryptophane was 

almost completely liberated after 60 minutes reaction 

at 45° c. Serine and particularly tyrosine and his

tidine, (21, p.590) yielded slightly more nitrogen 
. . 

than expected, whereas alanine, glutamic acid, and 

phenyl alanine reacted normally~ 

Higher than normal results for cystine were ob

served originally by Van Slyke and were postulated by 

Schmidt (21, p.591) to be due to the sulfur radicals. 

In shaking cystine or cysteine with nitrous acid for 

several minutes in the presence of barium ions, he ob

tained a ·precipitate of barium sulfate which increased 

in amounts as the shaking was continued. 
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Reviewing the method of Van Slyke in 1934 , 

(19 , p ~ l62) Richardson reports that the method is not 

free from considerable uncertainty where glutamine , 

lysyl peptides , glycyl peptides , glycine , urea , ureides , 

adenine , and guanidines are present . 

Although the use of the nitrosation reactions of 

amino acids for analytical purposes has received a 

great deal of attention , much less consideration has 

been given to the synthetic applications . 

The first reported synthesis of a hydroxy ana

logue of an amino acid was that of malic acid , which 

was prepared by Piria in 1g4g (20 , p . l?) . He found 

that aspartic acid , when treated with nitrous acid , 

lost its nitroeen and was converted into malic acid . 

Shortly thereafter in the same year , Strecker 

obtained glycolic acid by reaction of nitrous acid on 

glycine . Later , in 1850 , (20 , pp . 20-21) he attempted 

to synthesize lactic acid . With this objective , he 

first prepared alanine , which he was then able to react 

with nitrous acid to obtain the hydroxy acid . 

Forty years later , Schulze and Likiernik (22 , 

pp . 672- 673) synthesized alpha amino isobutyl acetic 

acid which they deaminated to the alpha hydroxy deriv

ative with sodium nitrite and sulfuric acid at room 

temperature . By subsequently nitrosating leucine , they 
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were able to identify its structure, since nitrosation 

of leucine gave the identical hydroxy derivative. 

Using the same method , (22, p.673) they then found it 

possible to prepare a small quantity of the hydroxy 

analogue of norleucine. Shildnick (1949) expanded 

the work of Schulze and Likiernik on the preparation 

of leucic acid. He showed (24) that by introducing 

one mole of nitrous acid below the surface of an agit

ated solution of one mole of L-leucine at 95-100°; 

he could prepare the hydroxy analogue in a 95% yield. 

In carrying out the reaction, he noticed that the con

centrations of the amino acid and the halogen ions, 

if present, should not exceed 0.2 to 0-.3 molar in order 

to obtain high yields of product . 

Szydlowski (1906) studied the reaction of nit

rous acid with lysine. In addition to the expected 

dihydroxy derivative, he obtained (27) two other 

products , a hydroxy amino acid and a basic amino acid . 

Since it was observed that treatment of t he hydrochlo

ride of lysine with silver nitrite gave poor yields , 

the sulfate of lysine was treated with barium nitrite 

at about 40° . Even then the reaction did not go well 

and only a 5% yield of the hydroxy amino acid was 

isolated. The second amino acid, which appeared to be 

basic, was obtained in very small yield . The dihydroxy 
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caproic acid was not obtained pure and was isolated as 

impure calcium salt, 

Two years later, Fischer and Scheibler (10, . 

p.2897) discovered that they could convert L-valine into 

«-hydroxy isovaleric acid through the action of sodium 

nitrite and sulfuric acid at 0° c. Although they were 

not able to isolate the hydroxy derivative ., they did 

report a 70% yield of impure zinc salt. 

Using sodium nitrite and hydrochloric acid at 
r 

40° C, Bettzieche (1925) successfully deaminated (3, P• 

186) serine to prepare glyceric acid . Beside the hydroxy 

derivative, he found that a small quantity (9.7%) of 

acetaldehyde was formed and accordingly sugg sted the 

following steps for its formation: 

Using the liberated nitrogen as an indicator, 

Cristol and Benezech (6, pp.62-63) examined the rate of 

deamination of amino acids by nitrous acid at 16°. 

For the straigh~hlln monoamino-monocarboxylio acids 
' 

except glycine, the product of the specific reaction 

rate and the molecular weight was found to be 100* 3; 

The deamination rates of the branched-chain aliphatic 

amino acids were not comparable to their straight-chain 
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isomers. For example, valine and leucine were deami

nated at rates comparable to glycine and alanine re

spectively, with acetone being detected after reaction. 

Experimenting also with aspartic and glutamic acids, 

they found that these acids reacted mor9 rapidly than 

the corresponding monocarboxylic amino acids . Later 

in t he same year, Cristol and Lissitzky (8, pp .525-526) 

deaminated alanine, serine, cystine, and methionine at 

160 and found that the rate was directly proportional 

to the dissociation constant of the acid group and in

versely proportional to the ~olecular weight . Cysteine 

reacted slower than expected unless potassium io~ide 

was added. This accelerating action was thought (7, 

p.526 and 16, p.670) to be caused by a higher concen

tration of the active deaminating agent, nitric oxide, 

which is formed from the nitrous acid and hydroiodic 

acid . 

By the same token, the action of the acid used 

to prepare the nitrous acid has been found to play a 

part in the products formed. Hynd and MacFarlane (1926) 

showed that arginine, when treated with nitrous acid 

under VanSlyke conditions, i.e., a great excess of 

nitrite from which the nitrous acid is freed by an 

equivalent of acetic acid, liberates only one molecule 

of nitrogen, whereas in the presence of mineral acid, 

•. 



the guanidino group is attacked (15, pp.l266-1268) . · 

As shown by Burr and Gertner (1924), tryptophane is also 

attacked by mineral acids , if aldehydes are present , 

converting the tryptophane to humins (5, p .l233)• 

As previously noted., temperature also influences 

the products of amino acid deamination. With arginine 

and tryptophane at high temperatures, the nitrous acid 

liberates more than the theoretical nitrogen of the 

alpha amino group. 

With glutamic acid, there is another effect of 

high temperature; Foreman (1914) found glutamic acid to 

undergo a cyclization to pyrollidonecarboxylic acid in 

hot; aqueous solution (11, p.46S) . 

In view of t he lack of information on the prepa

ration of hydroxy analogues of amino acids by ·nitro

sation, it appeared worthwhile to investigate the nit

rosation reaction as a means of preparing the hydroxy 

analogues of the amino acids . 

The first problem was that of determining the 

mole ratio of nitrous acid required for complete dea

mination of the amino acid. For t he mono-amino acids 

these ratios were determined by ninhydrin spot tests 

(31, ~ .460-463). For the diamino acids, paper chro

matography using a BAW solvent (butanol-acetic acid

water) and ninhydrin developer solution (4, pp. 75-113) 
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was utilized to decide the extent of deamination since 

one or both of the amino groups could have reacted . 

Aspartic acid, leucine , and serine were able to 

be deaminatad to the hydroxy derivatives by introducing 

nitrous acid below the surface of a solution of the 

amino acid at 95-lOOo. With leucine, only one mole of 

nitrous acid per mole of amino acid was used, whereas 

with aspartic acid and serine, since extraction was 

made from the completely-evaporated reaction solution , 

almost two mole ratios of nitrous acid were required 

for compl ete deamination. 

The products, malic and leucic acids, were ob

tained as hygroscopic solids and identified by th~ir 

melting points and carbon and hydrogen analysis. Gly

ceric acid, being a sirup, was identified by carbon and 

hydrogen determination of the sirup and its nolid p

nitro benzoyl derivative. Yields of 90-95% were obtained 

in each case, thus making it appear feasible to prepare 

other hydroxy analogues of amino acids by the same 

procedure. 

The requirement for the complete nitrosation of 

lysine at 70-80° was established by ninhydrin spot tests 

as 3.3 moles of nitrous acid per mole of lysine. Since 

the intermediate steps of the reaction might also explain 

the deamination more clearly than already known, a number 
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of partially-deaminated solutions of lysine were pre

pared using different mole ratios of nitrous acid per 

mole of lysine. These reaction mixtures and a standard 

lysine solution were paper chromatographed and the re• 

sults shown in Table I, below. 

On the basis of these results, the deamination 

of lysine was carried out with a 3.3 mole ratio of nit

rous acid at 70-80° following the gener al procedure of 

Shildneck. The reaction solution was taken to dryness 

and extracted with ethyl acetate which was in turn eva

porated to produce a 90% yield of reddish•brown sirup. 

The sirup was then analyzed for carbon and hydrogen con

tent and appeared to be a solution of the dihydroxy acid 

and water. The carbon and hydrogen analysis of the p

nitrobenzoyl derivative established the compound as the 

dihydroxy caproic acid. 

Table I 

Progress of Lysine Deamination 
Using BAW Paper Chromatograms 

Moles of HN02/Mu~e 
of Amino Acid 

Unreacted 
Lysine 

Hydroxy 
Amino Acid 

Third 
Amino Acid 

1 Spot! Spot No Spot 

2 No Spot Spot Spot 

3 No Spot Spot No Spot 

3•3 No Spot No Spot No Spot 
Ispot indicates the presence of an amino acid. 
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Glutamic acid required two moles of nitrous acid 

per mole of amino acid for complete deamination as de 

termined by the ninhydrin test. The deamination when 

carried. out at 40-50° produced on extraction an 89% 

yield of golden sirup whereas at high temperatures, only 

a small yield {10%} was obt,ained. Analysis of the sirup 

indicated that it contained the hydroxy derivative and 

one mole of water. The p-nitrobenzoyl derivative was 

prepared and it gave the correct analysis of the expected 

hydroxy analogue. 

A 1.5 mole ratio of nitrous acid was required at 

95° to completely deaminate phenyl alanine to phenyllactic 

acid. In order to carry out the reaction, the nitrous 

acid was allowed to enter below the surface of a phenyl 

alanine solution which was subsequently taken to dryness, 

extracted with ether, and in turn evaporated to produce 

a 91% yield of solid product . By melting point and 

carbon-hydrogen analysis, it was identified as phenyl

lactic acid. Rapid analysis was neeessary since phenyl

lactic acid absorbs moisture quickly when exposed to the 

atmosphere . 

For complete deamination cysteine was found to re

quire 1.5 moles of nitrous acid per mole of amino acid. 

The reaction had to be carried out at room temperature 

since reaction at higher temperatures caused formation of 
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a brown residue from which no pure p- nitrobenzoyl deriva

tive could be prepared . Ether extraction of the low 

temperature reaction mixture gave a gum representing 45% 

of the theoretical yield. Using a portion of the gum the 

solid p- nitrobenzoyl derivative \'las formed . Upon analysis ,. 

the carbon and hydrogen data of both the gum and its de

rivative establish that the gum is the hydroxy anal ogue . 

In deaminating methionine at 70° , 1 . 5 mol e ratios 

of nitrous acid were necessary to give a negative nin

hydrin test . After the addi tion of the nitrous acid , 

the solution was partially evaporated and extracted with 

ether to yiel d 91% of amber sirup. The carbon and hydro

gen analysis of the sirup and its solid p- nitrobenzoyl 

derivative sho\'1 that the sirup is the hydroxy analogue of 

methionine . 

The deami nation of arginine could not be carried 

t o completi on because of the susceptibility of the guani

dine group . Therefore 1. 5 moles of sodium nitrite and 

acetic acid per mole of amino acid were used . Since the 

pure hydroxy analogue could not be isolated , it was ex

tracted with pyridine and the p- nitrobenzoyl derivative 

prepared . The analysis of the derivative , however , does 

not agree as closely as desired . 

Tryptophane was completely deaminated using two 
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mole ratios of nitrous acid at 25°. Neither the hydroxy 

analogue nor the p-nitrobenzoyl derivative, however, 

could be obtained sufficiently-pure for analysis . 
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EXPERDffiNTAL 

DL- Leucic Acid : Sodium nitrite {5 . 2 g. ) in 700 

ml . o£ water was introduced over a period of 30 minutes 

under the surface of a vigorously- stirred solution con

taining 10 g . of DL- leucine in 150 ml . of 0. 5 N sulfuric 

acid . The temperature was maintained between 95- 100° by 

a steam bath. Considerable frothing was noted at the 

surface of the solution as the sodium nitrite was first 

added . After gases were no longer evolved , the solution 

\·tas evapor ated in vacuo to .30 ml ., cooled , and contin

uously extracted for 24 hours with ether in a liquid

liquid extractor . The extract 1:1as dried "lith anhydrous 

magnesium carbonate , decolorized with 0 . 5 g . of charcoal , 

evaporated to dryness , and cooled . Yield , 9 . 05 g . ( 905~) 

of colorl ess crystnls , m. p. 76- 77° . 

h.!ll!!• Calc' d f or C6H12o3: c, 54 . 5; H, 9 . 13 . Found : c, 
54 • .3 ; H, 9 . 28 . 

DL-Malic Acid : DL- Aspartic acid (0 . 0375 moles ) was 

dissolved in 150 ml . of 0 . 5 N hydrochloric acid . To this 

solution at aoo, sodium nitrite (0 . 075 moles) i n 150 ml . 

of water was added with vogorous- stirrinc under the sur

face in JO minutes time . The reaction mixtur e was evapor 

ated t o dryness and the residue extracted wi th dry ether 

14 hours by means of a Soxhl et solid extraction apparatus . 

The extract was decolorized with 0 . 2 g. of charcoal and 
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evaporated to dryness. Yield, (95.3%) 4.77 g. of white 

crystals• m.p . 118-120°. 

Anal. Calc'd. for c4H6o5: C, 35.8; H• 4.51. Found: C, 

35.8; H, 4 .53. 

DL-Glyceric Acid: DL-Serine (0.0095 moles} in 

36 ml. of 0.5 N hydrochloric acid was heated with stir

ring on a steam bath and sodium nitrite (0.018 moles} in 

100 ml . of water added under the surface during one-half 

hour. Tije reaction solution was evaporated to dryness 

in vacuo and extracted with ethyl acetate. This extract 

was subsequently evaporated to dryness to yield a dark

brown sirup. Yield, 0 .93 g . (92%). 

~· Calc'd. for c3H6o4: C, 34.0; H, 5.70. Found: c, 
33.9; H, 5.72. 

~.a- Di-p-nitrobenzoylproEionic Acid: 0.5 g. of 

the sirup was mixed with 0.5 g . of p-nitrobenzoyl chlor

ide over a low flame. When the mixture liquefied, 0.5 ml. 

of anhydrous pyridine was added , reheated for a minute 

over the low flame and poured with vigorous-stirring into 

10 ml . of water. The precipitate was removed, washed 

well with water, and purified by recrystallization from 

acetone. Yield, 200 mg • (12%) of pale-yellow crystals, 

m.p. 175-176°. 

Anal . C, 50•5; H, 2.99. Found: 

C , 50 •3 ; H, 3 • 06 • 
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DL-«,E-Dihydroxxcaproic Acid : Sodium nitrite 

(0.075 moles) in 600 ml . of water was added under the 

surface of a stirred solution of DL-lysine monohydrochlo

ride (0.0226 moles) in 150 ml. of 0.5 N hydrochloric 

acid at 70-80° over a steam bath. The solution was then 

evaporated tc dryness in vacuo and extracted with ethyl 

acetate to yield 3.0 g . (90~) of reddish-brown sirup upon 

evaporation. 

Anal. Calc'd. ~or C6Hl204 + 3.5 H2o: c. 34.0; H, 9.00. 

Found: C, 34.0, H, 8.74. 

~.E -Di-p-nitrobenzoylcaEroie Acid: The sirup 

(0.5 g .) and p-nitrobenzoyl chloride (0.5 g.) were mixed 

over a low flame and when liquefied, aru1ydrous pyridine 

(0.5 ml.) was added. It was then reheated for a minute 

over the low flame and poured with stirring into 10 ml. 

of water. The precipitate was removed, washed thoroughly 

with water and recrystallized from acetone to yield 550 

mg. (52%) of pale-yellow crystals, m.p. 203-205°. 

~· Calc'd. for C20H1g010N2: C, 53.9; H, 4.07. Found: 

c, 54.0; H, 4.22 . 

L-U·Hydroxyglutaric Acid: L-Glutamic acid (0.034 

moles) was dissolved in 136 ml. of 0 . 5 N hydrochloric 

acid at 40-50° over a steam bath. Next , sodium nitrite 

{0.068 moles) in 400 ml. of water was added under the 

surface during a 30 minute period. After bubbling had 

ceased, the solution was evaporated to dryness under a 
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vacuum and the residue extracted with ethyl acetate . 

Upon evaporation of the ethyl acetate , a golden sirup 

remained. Yield, 4 .7 g. (93%}. 

~· Calc'd. for C5Hgo5 + l H20: c, 36.2; H, 6.02 . 

Found: c, 36.2; H, 6 . 01 . 

p-Nitrobenzoylglutaric Acid : The solid p-nitro

benzoyl derivative was pr~pared by mixing 0.5 g. of the 

sirup with 0.4 g . of p-nitrobenzoyl chloride over a low 

flame and adding 0 .4 ml. of pyridine. This was again 

heated ~nd added with stirring to 10 ml . of distilled 

\<rater . After the precipitate was removed and \'lashed 

with water , it was purified by recrystallization from 

acetone. The yield was 200 mg . (25%} of white crystals, 

m. p. 210-211°. 

Anal. Calc'd. for C12H11ogN: C, 48.5; H, 3.74. Found: 

C, 48.7; H, 3.65 . 

DL- Phenyllactic Acid : DL-Phenylalanine (0.030 

moles} in 90 ml . of 0 .5 N hydrochloric acid was heated 

to 95-100° over a steam bath and (0.045 moles) of sodium 

nitrite in 500 ml . of distilled water was added under the 

surface over a half- hour period. The solution was tested 

by ninhydrin spot tests and since no amino Acid remained, 

it was evaporated to dryness under a vacuum. On reflux

ing the dried residue l'lith dry ether , a yellm-.r color \'laS 

imparted to the ether which was then decolorized with 
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charcoal, reduced to dryness and recrystallized from chlo

roform (facilitated by seeding) to give pale-yellow cry

stals, m. p. 97-98° . Yield, 0 . 92 g. (91%) • 

.fin&• Calc'd. for C9H1oo3 : c, 65.1; H, 6.07. Found : c, 
65 .0; H, 6 ,09. 

DL-~-Hydroxy-S-mercaptopropionic Acid : Sodium nit

rite (0,0618 moles) in 500 ml . of water was introduced be

low the surface of a stirred solution of DL-cysteine 

(0,0412 moles) in 124 ml. of 0 . 5 N hydrochloric acid . At 

the first addition of the sodium nitrite, the solution 

turned pink and darkens to a deep-red color upon further 

addition, When bubbling had ceased , the deamination was 

found complete by a ninhydrin spot test, consequently it 

was shaken batchwise with 100 ml. portions of ether• dried 

with macnesium sulfate, and decolorized with charcoal to 

yield a bro\vn sirup, 0.47 g . (45%) . 

An!!• Calc'd, for C3H603S: C, 29.5; H, 4 , 94. Found : C, 

29,6; H, 4,91, 

a-p-Nitrobenzoyl-8-p-nitrothiolbenzoylpropionic 

Acid: The sirup was then mixed well with p- nitrobenzoyl 

chloride (0,4 g.}. To this was added 0.5 m~of anhydrous 

pyridine which was then heated over a low flame and poured 

with stirring into 10 ml, of distilled water . After the 

precipitate was collected and \~ashed with \'later , it was 

recrystallized from acetone. Yield, 190 mg, (12%) of 

brown powder, m. p. 185-1S70. 
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Anal . Calc' d• for C17Hi2o9N2S: c , ·48•6; H, 2. 88 . 

Found : ·c, 48 . 2; H, 2. 8o . 

1-Uc-Hydroxz- lr- methylmercaEtobutyric Acid : L

Methionine (0. 033 moles) was dissolved in 100 ml. of 

0 . 5 N hydrochloric acid at 70° . Under the surface of 

this was added sodium nitrite (0 . 050 moles) in 500 ml . 

of water over a half- hour period . When bubbling had 

ceased , the solution was evaporated to 50 rnl . and ex

tracted with a liquid- liquid extractor for 18 hours . 

This extract was dried with magnesium sulfate , taken to 

dryness , and dried in a va cuum dessicator overnight . 

Yield , 4 . 6 g. {91%) of amber sirup. 

~· Calc ' d• for c5H1o03S: c, 40 . 0 ; H, 6. 71. Found : 

C, 40 .3; H, 6. 84 . 

~-p-Nitrobenzoyl-'1 -methylmercaptobutyric Acid : 

The sirup (0 . 46 g.) was mixed with p- nitrobenzoyl 

chloride (0 . 4 g.) and heated with 0 . 4 ml . of dry pyridine 

for a fe"'r minutes after 1."hich it \-Tas poured into 10 ml . 

of distill ed water. The precipitate was removed , washed 

with water and recrystallized from acetone . Yield t 210 

mg . (22 . 9%) of pale- yellow crystals , m. p. 201- 202 . 5° . 

~-p-Nitrobenzoyl- &-gqanidinoglutaric Acid : L

~· Calc ' d. for C12H13o6NS : C, 48 . 2 ; H, 4. 38. Found : 

C, 47 . 9 ; H, 4. 49 • 



Arginine hydrochloride (0 . 0061 moles ) was mixed well 
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with lS ml. of 0 . 5 N acetic acid at 400 to which was 

added under the surface sodium nitrite (0 . 009 moles} 

in 100 ml . of \tater. The reaction mixture t·Tas then 

evaporated to dryness in vacuo nnd extracted '\'lith dry 

pyridine (15 ml.) . To the pyridine extract was added 

0 . 5 g . of p-nitrobenzoyl chloride , the mixture heated , 

and added with stirring to 15 ml . of water. The precipi

tate 'IritiS r emoved • '\'tashed well with \"rater , and recrystal

lized from acetone . Pale yellow powder , m. p. 159-1640. 

Yield, 100 mg. (5%) . 

~. Calc ' d for C13Hl6N406 : C, 4$ . 2; H, 4. 93 . Found : 

C, 49.4 ; H, 4. 65 . 

DL-~-Hydroxy-s-indoleErOEionic Acid: Sodium nit

rite (0 . 0075 moles) in 10 ml . of water was added under 

the surface of a stirred solution of DL-tryptophane 

(0 . 005 moles) in 15 ml. of 0.5 N acetic acid during a 

30 minute period. The reaction mixture was extracted 

'\'nth ethyl acetate, taken to dryness , and dried in & 

vacuum dessicator for 12 hours . The residue was then 

mixed with 0. 5 g. of p- nitrobenzoyl chloride and 0 . 5 ml . 

of anhydrous pyridine , heated for a minute over a low 

flame , and the hot solution poured into 10 ml . of water , 

The residue uas removed , washed \1ell \jith \'Tater , and re

crystallized from acetone . No pure product was obtained. 
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SUMMARY 

The preparation of hydroxy analogues of certain 

amino acids by nitrosation reactions has bee~ demon

strated. Eight amino acids have been deaminated by 

nitrous acid to the hydroxy derivatives. Fi've of these 

hydroxy analogues were prepared for the first time by 

this method . They were DL-«,~-dihydroxycaproic acid , 

L-~-hydroxyglutaric acid , DL-«-hydroxy---mercaptopropionic 

acid, DL-Ol-hydroxy-'lS-methylmercaptobutyric acid , and DL

phenyllactic acid . Four of the last group we~e obtained 

as sirups and had to be positively identified by solid 

p-nitrobenzoyl derivatives~ 

Concerning those analogues already prepared by 

nitrous acid, leucic and malic acids are solids , whereas 

glyceric acid is a sirup and required making the solid 

derivative to establish its identity. 

High yields were obtained in t hose ca~es in which 

nitrosation could be carried out at high temperatures 

(70° or above) . Those reactions in which the deamination 

went further than expe~tea at higher temperatures had to 

be reacted at lower temperatures, consequently giving 

lower yields except in the case of glutamic acid . 

Different amino acids required different mole 

ratios of nitrous acid for complete deamination during 
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the one-half hour nitrosation period. A nitrous acid 

excess, based on the number of amino groups , was neces

sary except with leucine to drive the reaction to com

pletion. 

Two other amino acids \·rere deaminated, i.e., 

arginine and tryptophane, but no definite compounds 

could be isolated. The hydroxy analogues were believed 

to have been prepared for these also but they were not 

obtained pure. It was necessary to liberate the nit

rous acid by acetic acid in these two cases since the 

use of mineral acids caused brown decomposition products . 
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