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Guggenheim' defined biogenic amines as "organic bases of 
low molecular weight which arise in consequence of 
metabolic processes in animals, plants and micro-organisms. 
They comprise aliphatic, alicyclic and simple heterocyclic 
compounds, and appear in cellular metabolism as inter­
mediary or catabolic products of varied physiological impor­
tance." His list of structural types included alkylamines, 
alkenylamines, aminoalkyl alcohols, diamines, guanidine, 
imidazoles, indoles, phenethylamines, betaines, and other 
materials of as yet unknown constitution. Amino acids, 
amino sugars, nucleotides, porphyrins, and plant-derived 
alkaloids generally are excluded from this class of biochemi­
cal compounds. 

The Subcommittee on Biogenic Amines and Related Com­
pounds has reviewed only compounds that are commercially 
available. Among the compounds are some of the most 
common biogenic amines or optical antipodes thereof occur­
ring naturally in humans and animals. Related compounds, 
such as gramine, a plant alkaloid, and two amphetamines 
(non-biogenic), are included among these amines. These 
materials are of general interest to those engaged in biochem­
ical research and in clinical studies of normal and pathologi­
cal states. They were obtained as the highest grade sub­
stances available from normal stocks of manufacturers or 
suppliers. All of these compounds are synthetic. 

It is important that biological and physiological chemists 
use appropriate means to establish the acceptability of the 
compounds they select for study. To this end, the Subcom­
mittee presents, in data sheet form, uncomplicated analytical 
processes, related data, and references for each particular 
biogenic amine. This information can be used to establish the 
suitability of the products for their intended experimental 
purpose. Laboratories using a particular amine extensively 

Introduction 

should establish a primary standard for comparisons be­
tween various lots of the compound they obtain. 

In the data sheets, optical isomers and salt forms have 
been treated separately. Almost all of the physical data were 
determined in the laboratories of members of the Subcom­
mittee. Terminology and methodology generally applied 
were taken from the parent publicatioa, Specifications and 
Criteria/or Biochemical Compounds, Third Edition (1972),1 
and the United States Pharmacopeia, XIX Revision (1975).3 

Data Sheet Format 

Indexing terms, the structural formula, and the calculated 
formula weight applicable to a particular biogenic amine 
appear at the top of each data sheet. Under each compound 
number, the first line is the common or nonproprietary name 
of the compound chosen by the Subcommittee. The second 
line is the IUPAC systematic chemical name, frequently the 
Chemical Abstracts Index name used through 1971. The 
third line is the current C.A. Index name. This third name is 
needed for entry into C.A. Indexes since 1972, but is not 
necessarily the most useful chemical name. The fourth line 
lists other synonyms and trade names; the latter are indi­
cated by capital initial letters. The archaic dl optical rotation 
designations are replaced by (±), and configurational as­
signments are given as D/L forms. The C.A. name includes 
the configuration in the lngold-Prelog Rls system. Water 
content is given as a calculated value when water of crystal­
lization is referred to. Following this informational section 
are criteria profdes dealing with the physical description of 
the compound, identification, purity, source, conditions for 
storase and handling, and references. Results of tests for 
residue on ignition, water content, heavy metals, and loss on 

1 
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latrodudioa 

drying observed for the substances are included among the 
introductory information. 

Description 

The appearance or physical description are given for the 
compounds as received from commercial suppliers. Melting 
points are expressed as ranges obtained by using a 
Thomas-Hoover capillary melting point apparatus with an 
ASTM E I thermometer. The accuracy of this apparatus was 
checked using six compounds of specified melting ranges in 
accord with the U.S. Pharmacopeia.• Actual melting points 
for the reference standards were all within 1° of the reported 
ranges from 80" to 235°. It is generally recognized that the 
melting point is often useful in confirming the identity of 
biogenic amines and. less often, as a criterion of purity for 
this class of compounds. The reservation about relating 
melting point to purity is founded, in part. on observed 
thermal instabilities, zwitterionic possibilities, and the oc­
currence of variations in optical forms for some biogenic 
amines. The solubility and stability information was taken 
for the most part from various compendia and handbooks, 
such as The Merck Index. 4 Some notations on substance 
stability are from the personal experience of members of the 
Subcommittee. 

The absorption spectrum. native fluorescence spectrum, 
and the fluorescence of reaction products are often useful in 
characterizing individual biogenic amines. Procedures for 
achieving significant and valid spectrophotometric and 
fluorometric results are discussed in ref. 3, p. 662. The 
anionic species in salt forms are identified by relatively 
specific tests, as described under Identification Tests in the 
United States Pharmacopeia, 1 and as noted in the data 
sheets. 

The ultraviolet absorption spectra of the compounds pre­
dried to constant weight over phosphorus pentoxide were 
recorded for solutions prepared in 0.1 M hydrochloric acid 
with Zeiss and Cary 14 spectrophotometers. The wavelength 
accuracy of the instruments was checked with a mercury 
lamp. 5 Other calibration procedures may be equally use­
ful.8·7 Instrument detector response was monitored in absor­
bance units with reference standards prepared at the Sterling 
Winthrop Research Institute. In brief, absorbance values for 
standards were established subsequent to an earlier study 
that utilized a pairing experiment involving 33 spec­
trophotometers. Statistical pairing experiments have been 
described by Youden. 8 In this application, absorbance 
values were recorded for the reference standard, 
mepivacaine hydrochloride, in water at two concentration 
levels in a 10-mm rectangular quartz cuvette at 263 nm. 
Instruments were considered suitable for estimating molecu­
lar extinction values for biogenic amines if they gave values 
within 2 standard deviations of the established average ab­
sorbance values for the standard mepivacaine preparations. 
Other reference materials for checking detector response 
have been described. 7·8 Potassium dichromate has been used 
as a standard to check the performance of ultraviolet pho­
tometers.10 Spectral absorbance standards are available as 
ultra-high-purity materials (Uitrex grade) from J. T. Baker 

Chemical Company. The values given in the data sheets are 
maximum wavelengths of absorption �max. shoulders A.b. and 
molar absorptivity E. 

The native excitation and emission spectra are useful 
criteria for identification of many biogenic amines in solu­
tion. Quantitative data may also be obtained by comparing 
the relative fluorescence of a standard solution of a biogenic 
amine with that of a sample solution of unknown concentra­
tion at appropriate fixed excitation and emission wave­
lengths. The methods used here for fluorescence mea­
surements are described by Udenfriend.11 

The fluorescence emission maxima are corrected values 
obtained with an Amicon-Keirs fluorescence spectrometer 
equipped with a linear/log Varicord Model 43 recorder. A 
xenon light source was used, and solutions were examined in 
a 10-mm quartz cuvette at ambient room temperature, -22". 

Wavelength accuracy, both for excitation and emission. was 
determined with a quartz mercury lamp by the method 
described in Appendix II of the text by Udenfriend. 11 The 
characteristics of the monochromator dials limited the accu­
racy of the reading to ±3 nm. Maximum instrument effi­
ciency was established using the methodology described in 
Appendixes II and III of Udenfriend. 11 The minimum de­
tectable concentration of quinine sulfate was estimated at 
-50 ppb with this instrument. 

Standardized procedures were followed in preparing sam­
ples for spectral determination. Freshly distilled water, or 
buffers prepared each week, were used as solvents. Buffers 
were made using reagent-grade chemicals. The spectra of all 
solvents were determined; none exhibited peaks in the area 
of absorption or emission of the biogenic amines tested. The 
concentration of biogenic amine in water or buffer solution 
was I ,.gtml for all substances examined. except as otherwise 
noted. The values listed in the data sheets are the maximum 
wavelengths of excitation Aex and emission ).ep�· 

When characteristic fluorescent reaction products of vari­
ous amines were produced, a reagent blank without amine 
was carried through the procedure and used in place of 
solvent to determine background fluorescence. 

Homogeneity 

Thin-layer chromatography (TLC) of biogenic amines is a 
convenient method for detecting organic chemical im­
purities. Impurities in the range of 1% (and higher) generally 
can be detected by this method. The usefulness of TLC in 
establishing drug purity profiles has been discussed by 
Grady et a/.11 

Chromatographic systems differing in adsorbent or de­
veloping solvent were used in conjunction with several 
methods of detection. Two separate thin-layer chromato­
grams were obtained using, respectively, the adsorbents 
silica gel F-254 and cellulose F. Usually a 4-1'1 aliquot of a 
solution of the compound in an appropriate solvent (25 

mg/5 ml) was spotted on the plates, which were then de­
veloped with a suitable solvent to a height of 10-11 em. For 
the phenolic amines, especially those having catechol struc­
ture. the plates may be sprayed with a 1% solution of sodium 
bisulfite prior to activation. The Rr values on the data sheets 
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were obtained using precoated Merck plates without the 
bisulfite spray. 

Detection Reagents 

Various reagents and methods were used to detect the 
biogenic amines on the TLC plates. 

I. Ninhydrin Reagent was prepared by dissolving 0.3 g of 
ninhydrin (I ,2,4-indanetrione monohydrate) in 100 ml of 
n-butanol, adding 3 ml of glacial acetic acid, and mixing. 

2. Folin-Ciocalteau Reagent, referred to in the data 
sheets as Folio's Reagent, was prepared according to ref. 3, 
p. 765 and p. 181. It is now commercially available. To 
detect amines, the TLC plates are sprayed with this reagent 
followed by a spray of 10% sodium carbonate. 

3. Ehrlich's Reagent can be prepared in several ways. For 
tryptamine and serotonin, the plates are sprayed with a 1% 
solution of p-dimethylaminobenzaldehyde in 96% aqueous 
ethanol. After being sprayed, the plates are exposed to HCl 
vapor for 3-5 minutes. For indole compounds generally, I g 

TABLE 1 

lntrodudioa 

of the Reagent is dissolved in 50 ml of concentrated HCl, and 
50 ml of ethanol is added. Plates sprayed with this Reagent 
can be futed further by blowing the vapors of aqua regia over 
the chromatograms. A modified Ehrlich's Reagent has been 
reported for the quantitative measurement of indole com­
pounds.13 

4. Iodine vapor: the developed TLC plates are dried in air 
and exposed to iodine vapor in a closed jar. 

5. Iodine in ethanol: the developed TLC plates are sprayed 
with a dilute solution of iodine in ethanol. 

6. lodoplatinate Reagent is made by dissolving 300 mg of 
platinic chloride in 100 ml of water �d adding 100 ml of 
potassium iodide solution containing 6 g of Kl. The solution 
is stable when mixed and stored in a brown glass container. 

7. Fluorescence: a number of biogenic amine compounds 
fluoresce in ultraviolet light. 

These and other methods for the detection of biogenic 
amines on paper and thin-layer chromatograms are described 

by Weil-Malherbe.14 

BeayY" Raldue& Water' t.o. oa" 

...... oalpldoa 
Ccmpouad (ppm) ('II) 

o-(- )-Amphetamine sulfate <10 0.10 
L-( +)-Amphetamine sulfate <10 0.00 
3 ,4-Dimethoxyphenethylamine hydrochloride <10 0.00 
N.N-Dimethyltryptamine <10 0.17 
Dopamine hydrochloride <10 0.12 
o-(- )-Epinephrine <10 0.27 
o-(- )-Epinephrine (+)-tartrate <10 0.00 
L-( +)-Epinephrine (-)-tartrate <10 0.00 
Gramine <10 0.24 
Histamine dihydrochloride <10 0.00 
Hordenine sulfate dihydrate <10 1.81 
Melatonin <10 0.17 
Mescaline hydrochloride <10 0.10 
DL-Metanephrine hydrochloride <10 0.00 
5-Methoxytryptamine <10 0.00 
D-(-)-Norepinephrine <10 0.00 
DL-Norepinephrine <10 0.05 
DL-Norepinephrine hydrochloride <10 0.00 
D-(-)-Norepinephrine (+)-tartrate monohydrate <10 0.00 
DL-Normetanephrine hydrochloride <10 0.00 
DL-Octopamine hydrochloride <10 0.10 
Phenethylamine hydrochloride <10 0.00 
Serotonin creatinine sulfate monohydrate <10 0.20 
Serotonin hydrogen oxalate <10 0.22 
DL-Synephrine hydrochloride <10 0.07 
DL-Synephrine (+)-tartrate <10 0.25 
Tryptamine <10 0.09 
Tryptamine hydrochloride <10 0.17 
Tyramine <10 0.00 
Tyramine hydrochloride <10 0.00 

• U.S.I'IotlnMcoprill. XIX , p. 6 19-tjven u pub by weilbt of lad per million pub oflhc leiiiUbslace. 
• U.S. l'lotlnMcoprill, XIX . p. 620. 
'U.S. ,.,.,.coprill, XIX , p. 661, Karl FiiiCbcr litrimdric medlod. 
• Dried to COIIIIaDI weilbt over P10. ill vac•o Ill room tempendUre. 

CODteat dryiDI 
('II) ('II) 

0.20 0.1 
0.22 0.2 
O.Tl 0.3 
0.65 0.2 
0.16 0.4 
1.2 1.7 
0.16 0.5 
1.2 0.9 
0.17 0.2 
0.16 0.2 
7.0 6.8 
0.00 0.8 
0.68 0.4 
0.00 1.9 
0.20 0.7 
1.2 0.4 
0.96 0.4 
0.22 0.2 
5.55 0.4 
0.54 0.2 
0.30 0.2 
0.15 0.5 
4.7 4.6 
0.70 0.6 
0.16 0.4 
0.00 0.4 
0.20 0.7 
0.00 0.5 
0.33 0.5 
0.12 0.6 

3 
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IDinldudloa 

Spedftc RolatioD 

Several of the biogenic amine compounds examined are 
optically active. The specific rotation is of value in establish­
ing the identity of the total salt, and the optical purity of the 
parent amine, if the anion plays no principal part in the gross 
rotation. A discussion of the method for determining optical 

rotation is contained in ref. 3, p. 652, which contains practi­
cal suggestions for maintaining accuracy and precision in 
optical rotation measurements. The equation for calculating 
specific rotation is given in the parent volume, ref. 2, p. 2. 

It is important to characterize the portion of the compound 
that imparts the physiological properties of interest. In this 
respect, for example, one is usually concerned primarily 
with the purity of D-(- )-norepinephrine and only secondarily 
with the tartaric moiety of its (+)-tartrate monohydrate. A 
specific rotation of -10" to -11° for the tartrate does not 
really provide a great deal of assurance about the state of 
optical purity of o-(-)-norepinephrine. One can focus on the 
optical purity of norepinephrine by measuring the free base 
derived from the tartrate ([a]D -38°), or better yet, the 
N-acetyl-3,4-di-0-acetyl derivative can be prepared quan­
titatively and its optical purity ([a]D -81.3°) measured. The 
procedure used to measure the optical purity of D-(-)­
norepinephrine and ( + )- and (-)-epinephrine is described in 
ref. 3, pp. 170 and 280, and can be readily adapted to a solid 
sample. 

Heavy Metals, Residue on IpltioD, Water Content, and La. 
of Weight on Drying 

The Subcommittee determined these values for the products 
obtained from commercial sources. The data obtained on 
single samples were generally within acceptable limits. 
Somewhat high values of water content were obtained by the 
Karl Fischer titrimetric method for several compounds. In 
some instances, the values for water content were compara­
ble to the less specific values for loss on drying. The data are 
given in Table I on page 3. 

4 
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BA· l/ BA·3 

BA-1 
D-(-)-Amphetamine sulfate 
IVPAC: (-)-a-Metbylphenethylamine sulfate (2 : 1) 
C .A. : (R)-(-)-a-Metbylbenzenefllwwmlne sulfate 

(2 : 1) 
Other: (levamphetamlne sulfate, 1-ampbetamlne sulfate) 

Fanaala: (c;H,�N)a· HaSO. 
FOIIIIIIIa Wt.: 368.5 

Dealpdua: 
Appearance: Colorless crystalline powder. 
Melting Point: >300" (dec.). 
SolMbiUty: Soluble in water. 
Stability: Stable at room temperature. 
Ab6orption Spectr11m: In 0.1 M HCI, A ... 2CY7 nm, £ -16,800; 

"-• 257 nm , £ -410. Free base in 0.1 M HCI has A.,.. 2CY1, 
£ -8,630. 

Fl11ore6cence Spectrum: In water, A.. 255 nm , 303 nm , and 
335 nm , A.. 4CY1 nm . In 0.05 M sodium acetate buffer, pH 4, A.. 
259 nm , 311 nm , and 340 nm , "- 410 nm . 

Anion Te6t: Positive test for sulfate.' 
BOIIIOpllelty: Thin-layer Chromatopaphy 

Sy6tem I. Spot 5 1'1 of a 0.5% solution in methanol on silica ael 
F2S4 Merck (precoated plate). Develop with ethyl ace­
tate : methanol : ammonia (18: I: I) to a heipt of 10-11 em. 
Detect with uv , or with consecutive sprays of ethyl alcohol : ace­
tic acid (I: I), pH 6 buffer, ninhydrin, then heat. R1 -0.38. 

Sy6tem 2. Spot 5 1'1 of a 0.5% solution in methanol on silica ael 
F2S4 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 : I : 2) to a heiaht of 10-11 em. Detect with uv or 
with consecutive sprays of ethyl alcohol : acetic acid (I: I), pH 6 
buffer, ninhydrin, then heat. R1 -0.48. 

Spedllc Ratdoa: [r:r]u -22.r, c = 4 a/100 ml, H.o. 
Soan:e: Resolution of (:!: )-amphetamine.t.a·• 
Stonp: Protect from Jiabt and air. 

...._ 

I. 1M U.S. P,_c�lll. XIX Edition (197S), p. 617. 
2. 0. Yu. a&piiOII ud G. A. Gdualla. J. Ch11. Cll�111. (USSR). II. 339 (1941). 
3. 0. Cervialla, E. Kroupova, ud 0. Bclovlky, Colkct. Cucll. CMIII. c-. . ». 

3m ( 191111). 
4. F. P. N......._, U.S. 2,276.301 (1942). 

BA-2 
L-( +)-Amphetamine sulfate 
IVPAC: (+)-a-Methylphenethylamine sulfate (2 : 1)  
C.A.: (S)-( + )-a-Methylbenzeneetlwwmlne sulfate 

(2: 1) 
Other: (demoampbetamlne sulfate, 1 4-amphetamlne 

sulfate) 

FCII'mala : (c.H��N)a· HaSO. 
FOIIIIIIIa WL: 368.5 [ ©{'(' l·H,�, 

Delc:rlpdua: 
Appearance: Colorless crystalline powder. 
Melting Point: >300" (dec.). 
Sol11bility: Soluble in water. slipdy soluble in alcohol. 
Stability: Stable at room temperature. 
Absorption Spectr11m; In 0.1 M HCI. A ... 206 nm. £ -18.500; 

A.,.. 257 nm, £ -370. 
Fl11orescence Spectr11m: In water A.. 255 nm. 311 nm. and 

335 nm, A.. 4CY1 nm. In 0.05 M sodium acetate buffer, pH 4, A.. 
263 nm , 305 nm, and 31 9 nm, "- 4CY1 nm. 

Anion Test: Positive for sulfate.• 
BOIIIOpllelty: Thin-layer Chromatoaraphy 

System I. Spot 5 1'1 of a 0.5% solution in methanol on silica ael 
F2S4 Merck (precoated plate). Develop with ethyl ace­
tate : methanol : ammonia ( 18: I : I) to a hejpt of I 0-11 em. De­
tect with uv . or with consecutive sprays of ethyl alcohol : acetic 
acid (I: I), pH 6 buffer, ninhydrin. then heat. R1 -0.38. 

Sy6tem 2. Spot 5 1'1 of a 0.5% solution in methanol on silica ael 
F2S4 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 : I : 2) to a heipt of I 0-11 em. Detect with uv or 
with ninhydrin reaaent foUowed by aentle heatina. R1 -0.48. 

Spedllc Rotatloa: [r:r]0 + 21.1°, c = 4 a/100 mi. H10. 
Soan:e: Reductive amination of phenylacetone,1 resolution of (:!:)­

amphetamine with (+)-tartaric acid, foUowed by treatment with 
10% H.so •. •-' 

Likely Imparities: (-)-Amphetamine sulfate. 
Stanae: Protect from ljpt and air. 

...._ 

I. 1M U.S. P�opdlo. XIX Revilion (197,), p. 126. 
2. 1M U.S. P,_copdlo, XIX Revilion (197,), p. 617. 
3. L. ltalkclbcra. J. Alii. Cll�111. S<IC., 71. 2811 (1941). 
4. F. P. N8bcablucr. U.S. 2,276.301 (1942). 
'· T. H. T-.ler, Bril . .,.a. 301,7,7 (1939). 
6. 0. Yu. a&piiOII ud G. A. o.ku ..... J. Ch11. Cll�111. (USSR), II. 339 (1941); Cheal. 

Al!.lr .. 35, .51161 (1941). 
7. 0. Cervialra, E. Kroupova, ud 0. Bclovlky. Ct.U�cl. Cu•·ll. Cll�lll. c,_,., ». 

3m (191111). 

Mlllllo-.ll ...._ 

J. C. er.il. R. P. K. a.a. ud S. K. Roy, T�tralm/rull, 23. 3m (1967); spccilic ..-ion, 
opcial ..-y dilpcnion curve• ud coallpnlion. V. M. Pot.pov . V. M. 
Dem',....mdl, ud A. P. Terenl'ev, J. Ch11. Cll�111. (USSR).». 2311 (1963); conflaura­
lion . 

R. J. Wlll'ell, P. P. 8eFeb . ud J. E. z.rembo, J. Au«·. OJ/i<:. AM/. C11�111. U, 1179 
(1971 ); 1&, UV ud NMRipedrlll clala. 

M. Doaike. J. C,_orr., IU. 91 (197,); derivalive1 f« PI �Y-­
�· 

J. A. F. de Silva ud N. Slrojlly, Altlll. CMIII., �. 714 (197,); ractioa product lluCJI'Cio 
c:eac:e wilb fluoreKIIIIine. 

J. E. Wllllace, J. D. Billa. ud S. L. Udd . AIIGI. Cll�111 .. •• 2207 (19&1); uv m.orption of 
oerium oaidlllion produce. 

K. F. "-'-lb. C. M. O'Donnell, ud J. D. Winelonlaer. Altlll. CMIII., 46, 1206 (1974); 
pulled IOIII'Ce , lime-reoolved pbolphorilllelly . 

BA-3 
3,4-Dimetbozypbenethytamlne bydroclaloride 
IVPAC: 3,4-Dimetbozypbenethylamine bydroclaloride 
C.A. : 3,4-Dimetboxybenzeneethanamlne bydroclaloride 
Other: (bomoveratrylamine bydrocblorlde) 

FOI'IIIIIIa: C.oH •• CINOa 
FCII'mllla WL: 217.7 

7 
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N ,N-Dlllletbylllryptamlae I Dopullae hydrecblorlde 

DelcrtpCioa: 
Appearance: Colorless crystals; acceptable preparations may 

be Jiaht tan. 
Melting Point: -1 52-1 54° (after dryiDI over PtOa). 
Solubility: Soluble in water and alcohol. 
Stability: Normal phenethylamine characteristics. 
Absorption Spectrum: In 0.1 M HCl, A..s 228 nm , E -8,200; 

A,.. 278 nm , e -2,880. 
Fluorescence Spectrum: In water, A.,. 247 nm and 279 nm, A.. 

336 nm. In 0.05 M sodium acetate buffer, pH 4, A.,. 279 nm . A.. 
333 nm. 

Anion Test: Positive test for chloride.1 
Hcm�G�EBelty: Thin-layer ChromatOII'IIPhY 

System I. Spot 8 ,..t of a 0.5% solution in water on silica gel 
F2S4 Merck (precoated plate). Develop with butanol : acetic 
acid : water (I: I : 2) to a height of 10-1 1 em. Detect with uv liaht. 
R1 -0.53. 

System 2. Spot 8 1'1 of a 0.5% solution in water on ceUulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (/:I :2) to a height of 1 0-11 em. Detect with uv Jiaht. 
R, -0.69. 

Source: Synthesized by reduction of 3,4-dimethoxyphenyl­
acetonitrile1·1 or 3 ,4-dimethoxy-IJ-nitrostyrene. •·• 

SUblllly: Protect from light and air. 

....._ 

I. l7t� U.S.,,..,_,.,,,,, XIX RevilliOII (197S), p. 616. 
2. G. Hahn aad 0. kMles. Clt�m. Brr . . 67, 1416 (1914). 
3. A. E. Bide aad P. A. Wsai-. Cit-. IIIII. (LolfliOit). -. • ., (194S). 
4. A. Skit& aad F. Keil, Cum. Brr . . 65. 424 ( 1932). 
S. /Joillr�ltl'• Handboolc, 13,100; II 32S; 111416; IV 'Din. 

Mlllllo-.ll ....._ 

J. Lwsdalrom aad s. Aprell , J. c,_.rorr . . •· 16S (1961); pa �Y· 
A. A. Boultoa , Ntll,�, 231, 22 (1971); a review iJJc:ludiDa oc:curreDCC aad idealillcali011 in 

---.. 
R. L. J011e1, P. !lory, W. T. Browa aad P. L. McGecr, c ..... J. Bloclt�m . . �. 1., (1969); 

.. .,.,_...,..y aad two diJneali.-1 peper .,.,_.......y. 

BA-4 
N,N-Dimethyltryptamlne 
IUPAC: 3-[2-(Dimetbylamlno)etbyl]lndole 
C .A.: N ,N -Dimethyl-IH ·lndole-3-etbaMmlne 
Other: (DMT) 

FOI'IIIIIIa: C stU.Nt 
FOI'IIIIIIa Wt.: 1 88.3 ©::n (CH312 

H 
Delcrtptloa: 

8 

Appearance: Colorless crystals; acceptable preparations may 
be Jiaht pink or tan. 

Melting Point: Two polymorphic forms have been reported,1 

-47-4� and -71 -73°. Acceptable preparations may melt be­
tween these limits. 

Solubility: Soluble in dilute acetic and dilute mineral acids; 
recrystallized from hexane. 

Stability: Forms an amine oxide.1•1 
Absorption Spectrum: In 0. 1 M HCl, A..s 21 8 nm. E -37,700; 

A,.. 280 nm . e -6.080. 
Fluorescence Spectrum: In 0.05 M sodium acetate buffer at 

pH 4, A.,. 280 nm, A.. 366 nm. 

BA-4/ BA-5 

HCIIIIIJieMity: Thin-layer chromatOII'IIPhY 
System I. Spot 5 ,..t of a 0.5% solution in methanol on silica ,el 

F2S4 Merck (precoated plate). Develop with ethyl ace­
tate : methanol : ammonia (1 9 : I : 1 )  to a heiaht of 1 0-11 em. De­
tect with iodoplatinate reagent or with uv. R, -o.45. 

System 2. Spot 5 1'1 of a 0.5% solution in methaaol on silica gel 
F2S4 Merck (precoated plate). Develop with ethyl ace­
tate : methanol : isopropylamine (48: 1: 1 )  to a heiaht of lO­
ll em. Detect with iodoplatinate reagent or with uv . R, -0·.11. 

Source: Complex metal hydride reduction of N,N-dimethyl-3-
indoleacetamide,1 N,N-dimethyl-3-indoleglyoxylamide,1 or via aa 
indole Grignard. • 

Stanp: Protect from Jiaht and air. 

....._ 

I. M. S. Fioh. N. M. Jollnloa. aad E. C. Honsiac. J. AM. C"-. Soc . . 77, Sl92 (I!ISS). 
2. M. S. 1"1111, N. M. Jollnloa. aad E. C. HCJIIIial, J. AM. Cum. Soc., 71. 3661 

(I!IS6). 
3. H. Koado. H. Kalaalla, Y. Hayubi, aad T. Dodo, Ill• JC�••Ito Nrmpo, ... I 

(19S9); Clt�m. Aurr • •  54. 492 (191!0). 

4. C. R. a-Ilia ud H. F. Ridley. Clt�m. IIIII. (l.ottdotl),ll, 1311 (11164). 

Mlllllo-.ll ....._ 

L. A. Collca, J. W. Dilly, H. Kay, ud B. Witkop, J. AM. Cum. Soc . . IJ, 2114 (191!0); 

--..JIIIIIIdic ,..,_.,., .,-wa. 
P. a.u-111111 N. NllnlilnllllcUri,J. C"'-'OF ..•• 269(1973); IbiD-layer� 

nplly 011 cellulole . 
T. R. Bolin ud C. Welslcr, J. C"'-'OF·· '71. 1:16 (1973); IbiD-layer �y 011 

llilica ld· 
R. P. Mllickelud F. P. Miller, Allal. C"-. . 31. 1937 (19116); wealdy ..,._ ractiaD 

produc:t wilb ...,... ... hh!ettydc. 

BA-S 
Dopamine hydrochloride 
IVPAC: 4-(2-Amlnoetbyl)pyrocatecbol hydrochloride 
C.A.: 4-(2-Amlnoetbyl)-1 ,2-benzenedlol hydrochloride 
Other: (3,4-dlbydroxyphenetbylamlne hydrochloride, 

3-hydroxytyramlne hydrochloride) 

FOI'IIIIIIa: C.H1tCINOt 
FGI"'DDIIa Wt.: 1 89.6 

DelcrtpCioa: 

HO� 
HN NH2 ·HCI 

Appearance: Colorless crystals; acceptable preparations may 
be sJ.iahtly otT-white. 

Melting Point: -24SO (dec.). 
Solubility: Freely soluble in water, soluble in methaaol and 

insoluble in most of the other orpnic solvents. 
Stability: Relatively stable in water for short periods of time 

when protected from oxidants. 
Absorption Spectrum: In 0.1 M HCl, A,.. 21 9 nm . E -6,490; 

A.a. 280 nm , e -2,750. 
Fluorescence Spectrum: In water, A.,. 283 nm , A.. 336 nm . In 

0.05 M sodium acetate buft'er, A.,. 283 nm , A.. 336 nm . 

Reaction Product Fluorescence: Sodium periodate oxidation, 1 
A.,. 313 nm . A.. 393 nm. 

Anion Test: Positive test for chloride ion. 1 
&....-..,.: Thin-layer ChromatOII'IIPhY 

System I. Spot 4 ,..t of a 0.5% solution in water on silica ,el 
F2S4 Merck (precoated plate). Develop with butanol :acetic 
acid: water (/: 1 : 2) to a height of 1 0-1 1  em. Detect with Folio's 
reagent foUowed by a spray of 1 0%  sodium carbonate. R, -o.4S. 
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BA-6/ BA-7 

Sy•um 2. Spot 4 1'1 of a 0.5% solution in water on ceUulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  I : 2) to a height of 10-1 1 em. Detect with Folio's reqent 
followed by a spray of 10% sodium carbonate. R, -0.43. 

Soun:e: Synthesized by acidic 0-demethylation of 3,4-
dimethoxypbenethylamine,a-• which is prepared by reduction of 
3,4-dimethoxy-JJ-nitrostyrene or 3,4-dimethoxyphenyl-aceto­
nitrile. • 

Stanae: Protect from light and air. 

....._ 

I. A. Aaloa ..a D. F. Sayre. J. P,__col. Eq. Tltrr .. 145. 326 (19M). 
2. T1tr U.S. �.XIX Rnilion. (1975). p. 616. 
3. 0. tbiiD ..a K. Slielll, Clwtrc. Bn . •  "· 2640 (1936). 

4. 0. R. Clemo. F. K. Dubary • ..a 0. A. s-. J. Cltr111. Soc . . 3464 (1952). 
5. 0. A. SMa ..a D. Wrilllt. J. Cltr111. Soc • •  311 (1954); ayatbnized Qlboa.l4llbeled 

.,.......,. 
6. A. E. Bide ..a P. A.-W"�. Cltrlft. IIIII. (Lollllolt}, 61, 14 (1945). 

.w....l....._ 

S. SIDoll. C. R. Crevelial. S. UdeiiDiead, ..a B. Witkop. J. Alfl. Cltr111. Soc . . II. 6236 
(1959); die cbcmiCIII ..a _,_;c ollidllllon of.,...._., ia delcribed. 

S. SiDo11 ..a B. Witkop. J. Alfl. Cltr111. Soc • •  II, 6222 ..a 6231 (1959); dlemicll. 
� . ... jl(lllnwaplli.: IIUdiea 011 .,......., ... ib ramlnpllleal 
producta - delcribed. 

0. W. A. Millie, H. W. Flllea. ud R. W. Colbuna. AMI. C/1,,.., 45. 1952 (1973); cbelllic8l 
loaiDiioa - apec:lrcmelr)'. 

S. H. Koalow, F. eaa.beai, ud E. COlla, Scwrtu, I'll. 177 (1972); delenaiulion by -
�)'. 

BA-6 
D-(-)-Eplnepluiae 
IVPAC: (-)-3,4-Dibydroxy-a-[(methylamlno)methyl) 

beazyl akobol 
C..A.: (R)-(-)-4-[1-Hydroxy-l- (metbylamino)ethyl)-

1,2-beazeaedlol 
Other: (epinephrine, 1 adrenaline) 

Fonllllla: CoHasN01 
Farmala Wt.: 183.2 

IMalpllua: 

HO� 

HO;g �HCH3 
Appearance: Colorless lnicrocrystals; acceptable preparations 

may be sligbdy off-white. 
Melting Point: -209-210" (dec.) 
Solubility: In water, -0.1 a/100 ml; insoluble in alcohol and 

most other orpnic solvents. 
Stability: Sensitive to air, ligbt, beat, and alltalis. Metals, nota­

bly copper, iron, and zinc, destroy its activity. In solution with 
sulfite or bisulfite it slowly forms an inactive sulfonate.• lbe red 
color which forms when neutral or alkaline solutions are exposed 
to air is caused by adrenochrome. 

A.b•orption Spectrum: 0. 1 M HO. �IIWI 22 1 om, £ -6, 100; A.a. 
280 om, £ -2,700. 

Fluore•cence Spectrum: In 0.05 M sodium acetate butTer, 
pH 4, A... 283 om, A.. 337 om. 

B.......,_: Thin-layer Chromatopapby 
Sy•tem I. Spot 4 1'1 of a 0.5% solution in water containilll a few 

drops of forlnic acid on silica ael F254 Merck (precoated plate). 
Develop with butanol : acetic acid : water (7 :  I : 2) to a height of 
10- 1 1 em. Detect with uv light or with a spray of Folio's reaaent 
foUowed by a spray of 10% aqueous sodium carbonate, R, -0.23. 

D-(-)-EpiDeplutae I D-(-)-Eplaepbrtae ( + )-W1nlle 

Sy•tem 2. Spot 4 1'1 of a 0.5% solution in water containi111 a few 
drops of forlnic acid on ceUulose F Merck (precoated plate). 
Develop with butanol : acetic acid : water (7 : I : 2) to a beiJbt of 
1 0-1 1 em. Detect with uv ligbt or with a spray of Folio's reqent 
foUowed by a spray of 1 0%  aqueous sodium carbonate. R, -0.37. 

Spediic Roadoa: [al&1 - 50  to -53.5", c • 2 a/ 100 ml, 0.5 M HCI.1 
Optical purity deterlnined on theN-acetyl-3,4-di-0-acetyl deriva­
tive, [al&1 - 94.7", c = 1 .01 a/100 ml, CHO,. 1 

Soun:e: Resolution of (±)-epinephrine with (+)-tartaric acid. 
Likely lmparttlel: (+)-Epinephrine . 
Stanae: Protect from ligbt and air. 

....._ 

I. T1tr U.S. P""'-copri•. XIX Revilion (197,). p. 169. 
2. L. C. �. T. Hlpdd, ud E. E. Sdluler. J. ,.,._,, Sri .• �. m (19511). 
3. L. H. Wdlll, J. Alft. Cia'"'· Soc . . 7 •• 4967 (1952). P. Pnleti. A. La a.-. A. 

Oaaapipo, ..a V. Obilludi, J. Cltrlfl. Soc . . 2069 (19511), repad l•JI" -fnA', c • I 
If lOll ml, CHCa for die .n-yJ deriY81.ive, ud die eaallpnlion of ll8lunl (-)oepi­
aepbriDe is die aame u o-(-)-alaDdelic acid. 

.w....l....._ 

J. C.CniaudS. K.Roy, T,rna/a...,.,,21.1147(1965);1beopliclll,_,dilpel"lioa­
ror Do(- )oepinepluiac. 

P. Calaloa ..a J. D. Klialpaal, J. Clarolft4rorr. Sri . . II, 253 (1972); ...-&quid 
�)' of deriY81.ive. 

J. w--.-. E. Roder. ud Cia. Heue. /CIIIt. Wocltruc/ar., 51,113 (1973); .......,..._ 
liquid �)' of lriacelyl deriY81.ive. 

S. H. Koalowud W. Sc:hluaapf,NGII,,,zsl. 530(1974);-yby�y. 
L. Pidllat ud M. Audiaoc, Bd. Soc. C/al111. Fr., 2255 ( 1961 ); s)'lllllelia of Qlboa.l4llbeled 

(�)oepiaepluiae. 

BA-7 
D-(-)-�e (+)-�k 
IUP AC: (-)-3,4-Dibydroxy-a-[(metbylamlno)metbyl) 

beazyl alcohol ( + )-tartrak 
C ..A.: (R)- (-)-4-[l-Hydroxy-l- (metbylamillo)ethyl)-1,2-

beazeaediol [R-(R*, R*)�2,3-dibydroxybutane­
dloak (1 : 1) (salt) 

Other: (eplnepluiae bltartrak, 1 adrenaline bl�k) 

Farmala: CaaHa.NOe 
Farmala Wt.: 333.3 

o.atplloa: 

HO� 

HO;g �HCH3 

C02H I HOCH 
I HCOH I C02H 

Appearance: Colorless crystals; acceptable preparations may 
be areyish-white. 

Melting Point: -1 48-1 5r (dec.). 
Sol11bility: Soluble in water, sligbdy soluble in alcohol, and 

insoluble in most of the other orpnic solvents. 
Stability: Unstable in alkaline solutions. 
A.b•orption Spectl'llm:1 In 0.1 M HCI, � 220 om, £ -6,440; 

� 279 om, £ -2,850. 
Fluore•cence Spectrum:' In water, A... 287 om, A.. 337 om. In 

0.05 M sodium acetate butTer, A.,. 282 om, A.. 337 om. 
Reaction Prod11ct Fluore•cence: Iodine oxidation, A.,. 421 om, 

A.. 514 om. 
Anion Te•t: Positive test for tartrate. • 

9 
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L-( + )-Eplaepbriae (-)-tartrate I Gnmlae 

Bcaapaelty: Thin-layer ChromatOJI'BPhY 
System I. Spot 4 �&I of a 0.5% solution in water on silica ael 

F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 : I : 2) to a heipt of I 0-1 1 em. Detect with uv or 
with a spray of Folio's reaaent foUowed by a spray of 1 0%  sodium 
carbonate. R1 -0.23. 

System 2. Spot 4 �&I of a 0.5% solution in water on ceUulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  I : 2) to a heipt of 1 0-1 1 em. Detect with uv or with a 
spray of Folio's reaaent foUowed by a spray of 1 0%  sodium 
carbonate. R, -0.31 . 

SpecUic Rotadoa: Optical purity determined on the N-acetyl-3.4-
di-0-acetyl derivative, [aJ&' -94.7", c = 1 .01 J/1 00 ml, CHCb. • 

Source: Reduction of (methylamino )acetyl catechol foUowed by reso­
lution of (±)-epinephrine with (+)-tartaric acid. •·' 

Likely IDipurlder. (+)-Epinephrine 
StcJnae: Protect from lisht and air . 

..,.._ 

I. Tltr U.S. l'""""""•lfHia. XIX Rcvioion ( 1 975). p. 1 7 1 .  
2 .  T .  Kappe ud N .  D .  Anllllroq. J .  Mrd. Cllr111 • •  I . .HI ( 1965). 
3. Z. K8UM ud P. Vnterponl. J. U.b. Clitl. Mrd., 65. 1141 ( 1969). 
4. Tltr U.S. l',_<·upria, XIX Revioion ( 1975), p. 617. 
5. L. H. Wcllll, J. Alii. Cllr111. Soc . •  74. 4967 ( 1952). 
6. K. R. Payne, IIIII. Cllr111 . . 37. 523 ( 1 96 1 ). 
7. H. Loewe, Arvlriiii.-F<w .. ·ll . .  4. 583 ( 1954). 

BA-8 
L-( + )·Eplnepbrlne (-)-tartrate 
IUP AC: ( + )-3,4-Dihydroxy-a-[(metbylamlno)metbyl] 

beazylalcobol (-)-tartrate 
C .A.: (S)-( + )-4-[1-HydroliJ·l-(metbylamlno)etbyl]· 

1 ,%-benzeaedlol [S·(R•,R•)]·2,3-dibydroxY· 
butanedloate (1 : 1)  (salt) 

FCJI'IIIula: C,.H,.NO, 
FCII'IIIula Wt.: 333.3 

Da&:rlplloa: 

OH 
HO� 

HOJQJ �HCH3 

Appearance: Colorless crystals. 
Melting Point: -147-1 48.5" (dec.). 

C02H 
I 

HOCH 
I 

HCOH 
I 
C02H 

Solubility: Soluble in water and insoluble in most orpnic 
solvents. 

Absorption Spectrum: In 0.1 M HCl. A,..,. 220 nm, E -6,650; 
A ..... 279 nm. E -2,900. 

Fluorescence Spectrum: In water, A... 287 nm. A.m 337 nm. In 
0.05 M sodium acetate buffer, An 283 nm, A.m 337 nm. 

Reaction Product Fluorescencr:1 Iodine oxidation, A... 421 nm, 
A.. 514 nm. 

Anion Test: Positive test for tartrate.• 
BCJIIICIIeiMIIY: 'Ibin-layer ChromatOJI'BPhY 

System I. Spot 4 �&I of a 0.5% solution in water on silica gel 
F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 :  I : 2) to a heipt of 10-1 1 em. Detect with uv or 
with a spray of Folio's reaaent foUowed by a spray of 1 0%  sodium 
carbonate. R1 -0.23. 

10 

BA-1/ BA-9 

System 2. Spot 4 �&I of a 0.5% solution in water on ceUulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  1 : 2) to a heisht of 1 0-11 em. Detect with uv or with a 
spray of Folio's reaaent foUowed by a spray of 1 0%  sodium 
carbonate. R, -0.30. 

SpecUic Rotadoa: Optical purity can be determined on the N -acetyl-
3,4-di-0-acetyl derivative.• 

Source: Reduction of (methylamino)acetylcatechol to (±) 
-epinephrine, foUowed by resolution. 'Ibis "dextro" form of 
epinephrine does not occur naturaUy in animals and humans. 

Likely llllpurltles: (-)-Epinephrine. 
Stanae: Protect from lipt and air. 

....._ 
I. Z. KDDc ud P. Vn&....,I. J. U.b. C/Jif. Mrd .. 65, 1141 (1965). 
2. 171r U.S. l',_<opritl. XIX Rcvillion ( 1 975), p. 617. 
3. L. H. Wcllll. J. Alii. Cllr111. Soc. , 74, 4967 ( 1952). 

BA-9 
Gramlne 
IUPAC: 3-[(Dlmetbylamlno)metbyl]lnclole 
C.A.: N ,N-Dimetbyl-IH -lndole-3-metbanamlne 
Other: (Doaulne) 

FCII'IIIIIIa: C 11H 14N1 
FCJI'IIIula Wt.: 1 74.25 

Deacrlplloa: 
Appearance: Colorless needles or plates. 
Melting Point: -132-1 33°. 
Solubility: Soluble in alcohol; practically insoluble in water; 

recrystallized from acetone.• 
Stability: Susceptible to oxidation at 2-indolyl position, and 

forms amine oxide.• 
Absorption Spectrum: In 0.1 M, HCI, A-• 21 4 nm, E -46.000; A...,. 

269 nm, E -7,060; A...,. 278 nm, E -6,960; A_. 286 nm, E -5,550. 
Fluorescence Spectrum: In 0.05 M sodium acetate buffer, 

pH 4, A... 280 nm. A.. 348 nm. 
BCIIIIIJieiM"ty: 'Ibin-layer ChromatOJI'BPhY 

System I. Spot 5 1-'1 of a 0.5% solution in methanol on silica gel 
F254 Merck (precoated plate). Develop with ethyl ace­
tate: methanol: ammonia (1 8: I: I) to a heisht of 1 0-11 em. De­
tect with uv or with iodoplatinate reaaent. R, -0.33. 

System 2. Spot 51-'1 of a 0.5% solution in methanol on silica gel 
F254 Merck (precoated plate). Develop with ethyl ace­
tate : methanol : isopropylamine (48: 1: I) to a heipt of lO­
ll em. Detect with uv or with iodoplatinate reaaent R1 -0.14. 

Source: Synthesized from indole. 1•1 

Likely lmparttlea: Indole 
StcJnae: Protect from air. 

....._ 
1. T. N.,...U. MOiftll•ll. Cllr111., •• 761 ( 1957). 
2. D. W. H_, ud E. Lccle, J. Alii. Cllr111. Soc. , 79. 5254 ( 1957). 

3. H. R. SDydcr. C. W. Smitll. ud l. N. SCcwut, J. Alii. C/1,111. Soc.,"· 200 ( 1944). 

..w..-1 Rtfllace 
Y. �. Y. am.� �di. 0. Y�. N. T�. T. � • .- N. 

N...,.._, Cllrlfl. ,.,_,., B11U., I, 294 ( 1 91111); iahred apcctrum. 

Copyright © National Academy of Sciences. All rights reserved.

Specifications and Criteria for Biochemical Compounds:  Supplement: Biogenic Amines and Related Compounds
http://www.nap.edu/catalog.php?record_id=19895

http://www.nap.edu/catalog.php?record_id=19895


BA· ll I BA· ll 

BA-10 
Histamine dlhydrocblorlde 
IUPAC: Histamine dlhydrochlorlde or 4-(l­

amlnoethyl)lmldazole dlhydrochloride 
C.A.: 18-lmldazole-4-ethanamlne dlhydrocblorlde 
Other: (4-lmldazoleethylamlne hydrochloride, /3· 

amlnoethyUmklazole hydrochloride, l-[4-
lmlduole]ethylamlne hydrochlorlde) 

FCII'IIIIIIa: Call uCitN3 
FGI"'DDIIa Wt.: 184. 1 

Dac:rlpdoa: 
Appearance: Colorless prisms. 
Melting Point: -247-249". 
Solubility: Freely soluble in water, methanol; soluble in eth-

anol. 
Stability: Sensitive to liaht. 
Ab•orption Spectrum: In 0.1 M HCl, � 2 11 nm , E -S,640. 
Fluore•cence Spectrum: In water, A.. 2S9 nm and 31S nm , A.. 

410 nm . In O.OS M sodium acetate buffer, pH 4, A.. 262 nm , 

32S nm and 335 nm , A.. 4 10 nm. 
Reaction Product Fluore•crnce: Condensation with o-phthalal­

dehyde, 1 at 0.02 to 0. 1 I'J/ml, �ea 339 nm, �- 450 nm. 
Anion Te•t: Positive test for chloride.• 

BCIIDllpaelty: Thin-layer Chromatography 
Sy•tem I. Spot 4 1'1 ora O. S% solution in water on silicaael F254 

Merck (precoated plate). Develop with butanol :acetic acid : wa­
ter (7: I :2) to a heiaht of 10-1 1 em. Detect with a spray or 
ninhydrin reaaent followed by aende beatiiJI. Rr -0.06. 

Sy•tem 2. Spot 4 1'1 of a 0.5% solution in water on cellulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  1 : 2) to a beiaht of 10-11 em. Detect with a spray .or 
ninhydrin reaaent followed by aende heatiiJI. R1 -0. 15 .  

Soan:e :  Synthetic.•-• 
Stanae: Protect from liaht and air. 

......_ 

I. D. YOD lledticll aad D. Glick, Alflll. Bloclwm., II, 4,9 (I�); racliOD -uaod 
clncribed. 

2. 111' U.S. P,.,_c:opda, XIX Revilioa ( 19"J, p. 616. 
3. K. K. Koeuler aad M. T. Hllllke, J. Am. Cll'"'· Soc., •• 17 16  (1918). 
4. B. a.fortla aad F. L. Pyawa, J. Cll'"'· Soc., 489 (193,). 
'· S. Abbori aad S. NUIIWIO, B.U. Clwm. Soc. J,_,. II, 214 ( 1936). 

Mlllllo-.JI ......_ 

J. A. Olllel, E. w.nb, aad A. Sjoenbma, Clilt. Claim. Ac:la, 7, 488 ( 1962); 
�)'de raclioa produce Ouoreoc:erac:c for histamine ill urine. 

W. Loreaz, H. J. Reimana, H. Buth, J. Kusche, R. Meyer, A. Doaicke, aad M. Hutzel, 

Htlflpe-Sey/rrs Z. Plty•lol. Cll-. .  353, 9 1 1 ( 1972); �h)'llc racliOD produCI 
nuoresc:ence for biiWDine ill blood. 

W. Loreaz, H. a.rtb, H. E. Jt.pa, A. ScluDII , P. Dormuua, aad I. Niemeyer. Ap111 

Ac,., 4/S, 324 (1974); tJaiD layer chroaull ........ y. 
T. L. Pmy aad W. A. Scbroaler. I. c,_,,,,, 12. 3'B ( 1963); peper �y. 
P. c-:.J0D aad J. D. KliJ!amu, J. CltrOIIIGIGf'. Sci., II, H3 (1972); ps-liquid chroma­

lopllphy. 
G. W. A. Milne , H. M. Fllles aad R. W. Coburn. Alflll. Cit'"'·. 45. 19» (1973); cheJaiQI 

ioaiZIIIioa - �-
P. A. Shore, A. lluriiUiter, aad V. H. Collll, Jr., I. P,_,_,ol. Ezp. 111,., 127, 182 

um>; racliOD proc1ucc��uoresccac:c willl o-plllbllaldeb)'llc. 
J. W. Noell aad A. Braad , J. Lilli. CU11. 11,1., 62, � ( 1963); raCiiOD produc:t Ouores­

c:eace willl benzaldeh)'llc. 
C. F. Code ..a F. C. Mclalire. ill Mnllofb of Blocll,lflkal Altaly•u. D. Glick. ed., 3, 

49-99 (1�). lalcnc:ienc:e-Wiley, New York; methoda for puriflcllioa, deteelioa lllld 
quulit8live cletcrmiaullioa of lliSWDine. 

HIIWDlae dlhJdroch)oride I Honlealae 1U11ate dlhydnae 

BA-11 
Hordenine sulfate dihydrate 
IUPAC: p-[(l-Dimethylamlno)ethyl]phenol sulfate di­

hydrate (2 : 1 : 2) (salt) 
C .A.: 4-[(l-Dimethylamlno)ethyl]phenol sulfate di­

hydrate (2 : 1 :  2) (salt) 
Other: (N,N-c:Umethyltyramlne sulfate dihydrate, 

anhallne sulfate dihydrate) 

FOI'IIIIIIa: (C aoH aaNO). · H,S04 · 2H10 
Farmala Wt.: 464.5 

Water Coateat: 7 .75% 

Dacrlptloa: 
Appearance: Small colorless prisms. 
Melting Point: Loses water > 100', resolidifies then melts at 

-2 10-2 12". 
Solubility: Soluble in water, sliahdy soluble in alcohol. 
StabiUty: Relatively stable in aqueous solutions under 

anaerobic conditions. 
Ab•orption Spectrum: In 0. 1 N HCI, A... 222 nm, E -16,300; 

A... 21S nm , E -2,930; >.... 280 nm. • 
Fluore•cence Spectrum: In water, A.. 279 nm, A.. 330 nm. In 

0.05 M sodium acetate buffer, pH 4.0, A.. 282 nm, A.. 333 nm. 
Reaction Product Fluore•cence: Formation of fluorescent de­

rivative with nitrosonapthol,1 at 0.02-0.21'1fml, A.. 465 nm, A.. 
553 nm. 

Anion Te•t: Positive test for sulfate.• 

H�: Thin-layer Chromatoaraphy 
Sy•tem I. Spot 4 1'1 of a 0.5% solution in water on silica ael 

F2S4 Merck (precoated plate). Develop with butanol: acetic 
acid : water (7 :  1 : 2) to a beiaht or 10-11 em. Detect by sprayina 
with Polin's reqent followed by 10% sodium carbonate. Rr -0.3S. 

Sy•tem 2. Spot 4 "' or a 0.5% solution in water on cellulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  I : 2) to a heiaht of 10-1 1 em. Detect by sprayiiJI with 
Polin's reaaent followed by 10% sodium carbonate. R, -0.67. 

Soan:e: Synthesis. 4 

Stanp: Protect from liaht and air. 

......_ 

I. T. K...,e aad M. D. Armllron&. J. Mrd. C/wm., I. 368 (I�); f« llboulder � 
tioa. 

2. S. Speelor, K. Mebnoa. W. l.ovenblq. aad A. Sjoerdsna. I. P"""""t·ul. Ezp. 111rr . . 
••· 229 ( 1963); for llldbod used. 

3. n, U.S. ,.,CtJtWiG, XIX Revilioa ( 197,), p. 617. 
4. C..li. CJaeaa, C. Ferber. R. l.lluhfont. Jr . . lllld G. F. Grillot, J. Am. Cll'"'· Soc:., 13. 

401 1  ( 1 � 1 ). 

Mlllllo-.JI ..,._ 

J. Uaadllroaa aad S. AaurcU. I. C,_,orr .. 36, I" (191111); PI �y. 

J. Lundstrom aDdS. AaurcU.J. Clarolllararr . . 31.27 1  ( 1967); tbialayerc.._......,.,oa 
silica ad G ill three solvetll systems. 

11 
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BA-12 
·Melatonin 
IUPAC: N-[2-(5-Methoxylndol-3-yl)ethyl]acetamide 
C.A. : N-[2-(5-Methoxy-1H-Indol-3-yl)ethyl]acetamlde 
Other: (N-acetyl-S-methoxytryptamlne) 

FCII'IIIIIIa: C 13H 1•N•O. 
F_.. Wt.: 232.3 

CH30'©t:n 
0 w 

N NHCCH3 
H 

Delcrlpdoa: 
Appearance: Colorless crystals; acceptable preparations may 

be pale yellow. 
Melting Point: - 1 1 7- 1 19.S0• 
Solubility: Recrystallized from benzene. 
Stability: Susceptible to oxidation at the 2-indolyl position. 
Absorption Spectrum: In 9S% ethanol, A.a. 223 nm, IE -27,SOO; 

A.a. 278 nm, IE -6,300. 1 

Fluorescenc·e Spectrum: In O.OS M sodium acetate buffer, pH 
4.0, A.. 29 1 nm, A.. 369 nm. 

Reaction Product Fluorescence: Reaction with o-phthalalde­
hyde,1 at 0. 1 to 0.3 1£1/ 1 .0 ml, A.. 339 nm. A.. 463 nm. 

Bcmole•eltJ: Thin-layer Chromatoaraphy 
System I. Spot 8 1'1 of a O.S% solution in methanol-water on 

silica gel F2S4 Merck (precoated plate). Develop with 
butanol : acetic acid : water (I :  I : 2) to a heiaht of 10- 1 1 em. 
Detect with vv, or with iodoplatinate reagent followed by a spray 
with 20% sulfuric acid. R, -0.1S. 

System 2. Spot 8 1'1 of a o.m solution in methanol-water on 
ceUulose F Merck (precoated plate). Develop with butanol : ace­
tic acid : water (/ : I : 2) to a height of 10- 1 1 em. Detect with vv , 
or with iodoplatinate reagent foUowed by a spray with 20% 

sulfuric acid. R, -0.94. 
Soan:e: Acetylation of S-methoxytryptamine. 1 ·.,• 
Stonae: Protect from light and air . 

....._ 
I. J. Szmuazkoyjc&, W. C. Anlbony. ud R. V. Heiazebua, J. Orf. e11 .. m . . ZS. IS7 

( 19&11). 

2. R. P. w.ickel ud  F. P. MiDer. AMI. Cll,.m. , •• 1937 ( 1966). 
3. A. B. LerMr. J .  D. Cue. IUIII R. V. Heiazelln8D. J. AIII. CII,.m. Soc .. I1. 6CII4 ( 1 959). 
4. J. Supaicwski ud S. Mi1Z181. Bd. At·tlld. Polot1 . . I. 479 ( 1 91i0).  

� ....._ 

E. �. S. H. K�w, ud E. Costa. Sd,.llu. 171. 166 ( 1972); JU c:hro­
lllakJinphic-mus opec:lromclric auay. 

BA-13 
Mescaline hydrocblorlde 
IUP AC: 3,4,5-Trlmethoxyphenethylamlne 

hydrochloride 
C.A. :  3,4,5-Trlmethoxybenzeneetbaneamlne 

hydrocblorlde 

Farmala: C1 1H 18ClN03 
Farmala Wt.: 247.7 

DtMipllua: 

12 

Appeai'Qnce: Colorless needles. 
Melting Point: - 183- 184°. 

BA·l2 I BA-14 

Solubility: Soluble in water, alcohol. 
Stability: lbe free base takes up CO. from the air to form a 

carbonate. 
Absorption Spectrum: In 0. 1 M HCl, A���n 269 nm, C! -880. 
Fluorescence Spectrum: In water, A.. 2S9 nm, 307 nm, 33S nm, 

A.. 401 nm. In O.OS M sodium acetate buffer, pH 4.0, A.. 2S9 nm, 

A.. <408 nm. 
Anion Test: Positive test for chloride. 1 

HCJIIICIIIIIeltY: Thin-layer Chromatoaraphy 
System 1 .  Spot S 1'1 of a O.S% solution in methanol on silica ael 

F2S4 Merck (precoated plate). Develop with ethyl ace­

tate : methanol : ammonia ( 1 8 : I :  I) to a heiaht of 10- 1 1 em. De­
tect with vv or with a spray of iodoplatinate reagent. R, -0. 16. 

System 2. Spot S 1'1 of a O.S% solution in methanol on silica ael 
F2S4 Merck (precoated plate). Develop with ethyl ace­
tate : methanol : isopropylamine (48 : I : I ). Detect with vv or 
with a spray of iodoplatinate reagent. R, -0.01. 

Saurce: Chemical or catalytic reduction of 3 ,4,5-trimethoxy­
nitrostyrene,•.a 3 ,4,5-trimethoxybenzyl cyanide. •.s  

Stonae: Protect from air. 

....._ 

I. lM U.S. ,.,__copftll , XIX Revilioa (1'175), p. 616. 
2. o. fUim ud F. Rualpf, e11 .... Bn . . 11,  2 141  (1931). 
3. F. JleaiQIIOII ud R. D. Moria. J. Am. eMIII. Soc . .  73. 1353 (195 1 ). 
4. M. tl. T11110, J. Am. ell .. m. Soc .• 73. 5495 ( 1 95 1 ). 
5. A. Domow ud 0. Pebc:h. An-11. P,_.,,, -· 323 ( 1 952). 

� ....._ 

J. l..uadltnw ud S. Aprell. J. e,_,..,. , li, 105 ( 19611); PI cllrolul"'I11IIIIY· 
L. H. Jlriaa, L. D. Colebrook. H. M. F.Jca. ud W. C. wma-. AMI. ell ... . .  29, 904 

(19S7); lafrwed i!pCCinlal. 
E. 0. C. a.t, J. P,_.,. P""'-col .. t, 117 ( 19S7); lllic:rocllemia idealifiadiOD. 
w. Block ud K. Block. e�� ...... a .... . as, 1009 (1952); ayathelil or C81bon-14 IUelod 

product. 
J. � IUIII S. Apreii. J. e,_.., . . .. 27 1 ( 1�7); tllill layer clu'olul011111111y oa 

lilica ... 0 in tine aolveat systems. 

BA-14 
DL-Metanepbrlne hydrochloride 
IUP AC: ( ± )-a-[(Methylamlno)methyl]vaolllyl alcohol 

hydrochloride 
C.A. : (±)-4-Hydroxy-3-methoxy-a-[(methylamlno) 

methyl]bellzenemetbanol hydrocblorlde 
Other: (�·methyleplnepbrlne bydrocblorlde, �­

methyladreaallne hydrochloride 

Farmala: C1.,H 1.ClN03 
Farmala Wt.: 233 .7 

Delcrtpdoa: 
Appearance: Small colorless prisms. 
Melting Point: - 170- 171°  (dec. ). 
Solubility: Water, -20 g/100 mi. 
Stability: Unstable to liaht and air. 
Absorption Spectrum: In 0. 1 M HCl, A ... 227 nm, C! -7,080; 

� 278 nm, IE -2 ,830; A.b 283 nm. 1 

Fluorescence Spectrum: In water, A.. 283 nm, A.. 337 nm. In 
O.OS M sodium acetate, pH 4.0, A.. 283 nm, A.. 333 nm. 
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BA-15 I BA-16 

R�action Prod11ct Fl11or�sc�nce: Oxidation with periodate at 
pH 6.5 to form indole derivative,• at 0.02 to 0. 1 l'llml, Ae,. 42 1 nm, 
A.. 5 14 nm. 

Anion T�st: Positive test for chloride. •  
�: Thin-layer CbromatOIJ'IIPhY 

Syst�m I.  Spot 4 1'1 of a O.S% solution in water on silica ael 
F2S4 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 :  I : 2) to a beiaht of 10- 1 1 em. Detect with Polin's 
reaaent followed by a spray with 10% sodium carbonate. 
R, -o.38. 

System 2. Spot 4 pl of a O.S% solution in water on cellulose P 
Merck (precoated plate). J)evelop with butanol : acetic acid : wa­
ter (7 :  I : 2) to a beipt of 10- 1 1  em. Detect with Polin's reaaent 
followed by a spray with 10% sodium carbonate. Rr -53. 

Saun:e: Synthesized by catalytic bydfOsenation of rr-(N-methyi-N­
benzylamino)-4-bydroxy-3-Gt-methylamino-4-bydroxy-3-methoxy-· 
acetophenone, • and other methods.•·• 

Sfonae: Protect from liaht and air. 

....._ 

1 .  T. K..,e ud M. D. Arm11ro1r1. J. /11«1. n ...... . I. 3611 ( 1965). 
Z. Z. � 111111 P. Veii....,.S. J. u.b. CU11. 111«1 • •  '71. 333 ( 1967). 
3. lM u.s. ,.,__copdll. XIX Rmlioa ( 19U). p. 616. 
4. F. Kulz .ad C. A. Hon111111. Ger. JIM. 612.394 ( 19.19); C._. AIMfr •• l6, 301 1 ( 1942). 
5. R. A. Hac:oct .ad 0. Hutzillp", n ...... /114. ILoNioll).  595 ( 1961). 
6. J. Axelrad. s. s-J��. • a. W"dkop. J. 111o1. c• ...... . m. fiiT1 ( 1951). 

BA-15 
5-Metboxytryptamlne 
IUPAC: 3-(2-Amllloetbyl)-5-metboxyilldole 
C.A. : 5-Metboxy-1H-Indole-3-etbanam1De 

FOI'IIIIIIa: CuHa.NaO 
Fonaula Wt.: 190.2 

Delcrlptlou: 
App�arance: Colorless crystals; acceptable preparations may 

be pale yellow or bejae. 
Melting Point: - 12 1 .5-122 .5". 
Sol11bility: Soluble in chloroform. insoluble in water, recrystal­

lized from ethanol or benzene. 
Stability: Susceptible to oxidation at the 2-indolyl position and 

amine lfOUP· 
Absorption Spectr11m: In 0. 1 M HCI.  A ... 220 nm. 41 -n ,700; 

A... 277 nm, 41 -7 ,000; A.., 296 nm and 308 nm. • 
Fl11orescence Spectl'llm: In O.OS M sodium acetate buffer at pH 

4.0, Ae,. 291 nm, A.. 350 nm. 
Reaction Prod11ct Fl11or�scence: Reaction with 

o-pbtbaldebyde, • at 0. 1 to O.S l'llml, Ae,. 339 nm, A.. 463 nm. 
BCIIDIJPNitJ: Thin-layer CbromatOifiiPby 

System I. Spot 4 ,£1 of a 0.5% solution in methanol-water on 
silica ael F2S4 Merck (precoated plate). Develop with 
butanol : acetic acid : water (7 :  I : 2) to a heisht of 10-1 1 em. 
Detect with ninhydrin reaaent followed by aende heatina. 
R, -o.ss. 

System 2. Spot 4 pl of a O.S% solution in methanol-water on 
cellulose P Merck (precoated plate). Develop with butanol : ace­
tic acid : water (7 :  I: 2) to a beipt of 10-1 1 em. Detect with 
ninhydrin reaaent followed by aende heatina. Rr -0.60. 

Saarce: Synthesized by reduction of 5-methoxyindole-3-aceto­
nitrile, 1 S-methoxyindole-3-alyoxylamide,•.• 5-methoxy-3-(2· 
nitrovinyl) indole, 1 and other methods. •-a 

Stonp: Protect from liaht and air. 

..,._ 

I. J. Szlllulztovicz. W. C. Aalboay • .ad R. V. Hci--.. J. 0.,. CAir• . .  JS. 1S7 
( 19110); ulaaviolet - iafnred llpOCirL 

Z. R. P. M.ickcl llllll F. P. Miler. Allcl/. CAir• . . .. 1937 ( 19116). 
3. J. SupaieWIIIi 111111 S. Miulal . .... ANIII. l'ulull .• I. 479 (19110). 
4. J. Supaiewaki . S. Miulal • .ad T. � . Dfu. ,.,_,, , I.J. :10$ ( 1961). 
5. E. Sp.lb 111111 E. Lederer. CAir• • •  , . .  Q, ZIOZ (1930). 
6. G. llcrtKciai .ad T. Vibale. II F-o. Ed. Sci . .  U. ZZ9 ( 1967). 
7. R. A. � 111111 D. Sluopiro. CAir•. 1114. (Lolldull). IZ" ( 1955). 

I. M. Julia .ad P. � . .... s • ..-. CIIIM. Fr . .  I41 1 . Md l6id. widi C. Voilllulnc. l417 
(1965). 

� ..,._  

T. R. BOiiD .ad C. Webler. J. Cllrollflll<'l'· . 75. 126 ( 1973); tbin-layer cllrolul ..... y. 
F. Caltabeni . S. H. Kotlow and E. Coota,· SciriiCr, 171, 166 ( 1972): PI ch.-

......,..,.-mua speclromecric -•Y· 
P. C&IIC8Ioa ud J. D. Kliaplu.J. Cllrollflllor. Sri . . II, 253 ( 1972); clcrivlllizalio ror PI 

�)'. 

BA-16 
D-(-)-Norepinephrine 

IUPAC: (-)-a-(Amlnometbyl)-3,4-dlhydrosybeazyl 
alcohol 

C.A. : (R)-(-)-4-(2-Amlno-1-bydrosyetbyl)-1 ,2-
beazeaedlol 

Other: (levarterenol, D-arterenol, D-noradrenallne) 

Fonmda: c.HuNOs 
Fonmda Wt.: 169.2 HO� 

HO;g �H2 
o.:rlpdoa: 

App�aranc�: Colorless microcrystals. 
M�lting Point: -2 12" (dec.) .  
Sol11bility: Slishdy soluble in water. 
StabiUty: The compound is unstable in liaht and air, especially 

at neutral and alkaline pH. Oxidation to noradrenocbrome occurs 
in the presence of oxyaen and such divalent metal ions as copper. 
manaanese and nickel. 

Absorption Spectl'llm: In 0. 1 M HCI, A... 22 1 nm, 41 -5,860; 
A... 279 nm, 41 -2,560. 

Fl11oresc�nce Sp�ctl'llm: In O.OS M sodium acetate buffer, 
pH 4, An 283 nm, A.. 337 nm. 

R�action Prod11ct Fl11orescence: Iodine oxidation in alkaline 
ascorbate, •  An 4 1 2  nm, A.. SOS nm. 

Oth�r Tests: Color reactions with various reaaents.1 
11a1Du1eaelty: Thin-layer CbromatOifiiPby 

System 1 .  Spot 4 1'1 of a O.S% solution in water with a few drops 
of formic acid on silica ael F2S4 Merck (precoated plate). Develop 
with butanol : acetic acid : water (7 :  I :  2) to a heisht of 10-1 1 em. 
Detect with uv or Polin's reaaent followed by a spray of 10% 
sodium carbonate. R, -o.n. 

System 2. Spot 4 pl of a O.S% solution in water with a few drops 
of formic acid on cellulose P Merck (precoated plate). Develop 
with butanol : acetic acid : water (7 :  I : 2) to a beisht of 10-1 1 em. 
Detect with uv or Polin's reaaent. Rr -0.32. 

13 
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DL-Norepiaepbriae I DL-Norepiaepllriae hydrocbloride 

Spedlk Rcatloo: [al&1 - 37.3", c = 5 J/100 ml water containing I 
equiv. hydrochloric acid. 1  

Optical purity determined on the N-acetyl-3,4-di-0-acetyl de-
rivative, [a)� - 8 1 .3" , c = I 11 1 00  ml, CHC�.• 

Soun:e: Resolution of (± )-norepinephrine.•  
Likely Impurities: (+ )-Norepinephrine. 
Slonp: Protect from liJbt and air. 

......... 
I .  P. A. Sll«c ud J. S. Olin. J. l',.,_ml. Exp. Tiler . •  122. 29S ( 19SI). 
2. c.  F. Sdtweodcr. ,.,..,,;,., l'rlljllr• .. , o.., s .. b.,IJIIU • •  K. Florey (ed.). A<*lemic: 

Press. New York, Vol. I ,  ( 1972), p. 149. 
3. B. F. Tuk. J. ltm. Clorm. s.,, . .  76. 2067 ( 1941); U .S. hi. 2,774,719 (Dec. 18. 19S6). 
4. L. H. Webdl. J. ltm. l'loarm. It•••"· . .  Sd. Ell . •  44. Sl11 ( 19SS). 

� ......... 
J. Mem.utu. E. Roder, ud Ch. Heue. Klht. w,,..,,,..,.lor . •  51 , 883 ( 1973); � 

liquid cJiromalotnphy of lriacctyl derivative. 
S. H. KOIIow. F. c.a.beai. ud E. COlla. Sdrtu·r , 176. 177 ( 1972); -y by IIIUI 

rn.n-......... y. 

G. W. A. Milne. H. M. F.Jn. ud R. W. Colbum. ltiiiJI. Clorm . . 45. 19S2 ( 1973); cbemic.l 

ionialion - spectrometry. 
J. C. Cnia 111111 S. K. Roy. Trrraltrdrrlft , 21 .  1847 ( 196S); report oplic.l roluy dispersion 

curve for D-( - )-norepinephrine ud [aJ.r -«<'. c • S If lOll mi. 0. 1 M Ha. 

P. l'hlcli. A. La M-. A. c.mpialio, ud V.  Gbislandi. J. Clorm. S<K· . . 4062 ( 19S9); die 
confiaunlion of n.llnl (- )-norepinephrine is die same u D-( - )-mandelic acid. 

BA-17 
DL-Noreplaepbrlne 
IUPAC: ( ± )-a-(Amlnometbyl)-3,4-dibydrosybeazyl 

alcohol 
C .A.: ( ± )-4-(2-Amino-1-hydroxyetbyl-1 ,2-bellzenedlol 
Other: (DL-arterenol, DL-noradrenallne) 

FOI'IIIIIIa: c.H . .  NO. 
F-ala Wt. : 169.2 

DescrlpCioa: 

HO� 

HN �H2 

App�aranc�: Colorless crystals: acceptable preparations may 
be buff-colored. 

M�lting Point: - 1 90- 1 9 1 "  (dec.). 
Solubility: Sparingly soluble in water: sliJbdy soluble in al­

cohol. 
Stability: Unstable in liaht and air, especially at neutral and 

alkaline pH. In solution, it is degraded by such metals as copper, 
iron, or zinc, and with sulfite or bisulfite it slowly forms a 
sulfonate. 

Absorption Sp�ctrum: In 0. 1 M HCI, A... 22 1 nm, E -5,820; 
Am.. 279 nm, E -2,4 10; A.a. 285 nm. 1 

Fluor�sc�nce Sp�ctrum: In 0.05 M sodium acetate buffer, Ae. 
280 nm. A.m 337 nm. 

BCJIDOitlllity: Thin-layer Chromatoaraphy 
Syst�m I. Spot 4 loll . of a 0.5% solution in water-formic acid on 

silica gel F254 Merck (precoated plate). Develop with 
butanol : acetic acid : water (1 :  I :  2) to a height of 10- 1 1 em. 
Detect with Folin's reagent followed by a spray of 10% sodium 
carbonate, R,-0.39. 

Sysum 1. Spot 4 1'1 of a 0.5% solution in water-formic acid on 
cellulose F Merck (precoated plate). Develop with butanol : ace-

14 

BA·I7 I BA·ll 

tic acid : water (1 :  I :  2) to a heiJbt of 10-1 1 em. Detect with 
Folin's reagent followed by a spray of 10% sodium carbonate. 
R, -0.36. 

Soun:e: Catalytic hydrogenation of arterenone , •-a which is a possi­
ble impurity. 

Stonae: Protect from Jiaht and air. 

..,._ 

I .  T. Klppe ud M. D. Arlnllronl. J. MHI. Clorm . . 8. 3611 ( 196S); uv 11b1orJ1Cion lpCctl'a 
ud ..,.rent acidic diuocWion cOIIIIUIII of- pllcDolic Uliacs. 

2. K. R. Payne, /lld. Clorm . . 71. S2l ( 1 96 1 ). 
3. D. R. Howton, J. F. Mad, .ad W. G. a.rt, J. ltm. Clorm. Soc. , 77, 2896 ( 19SS). 
4. H. l.oewe, /tlvtr/m.-For•r• . . 4, ( 1 9S4): review of syathe-. 
S. W . ..........._k ud F. Fischer. 1'/oturnadr. 5, S6 (19S0). 

� ....,_ 

R. W. Sc:ltayer. J. Am. Clorm. Soc . . 75, 17S7 ( 1953); syadlellis of ..... C8/bon- 14 1Ueled 
compound. 

Cancalon ud J. D. Kli ....... J. Clor0111111orr. Sci. , II. 2Sl ( 1972); derivalizalion for 
.... liquid �y. 

G. W. A. Milne. H. M. F.Jn. ud R. W. Cobum, /tiiiJI. Clorm . . 45. 19S2 ( 1973); cllemic.l 
ionizalion - specii'Omctl'y . 

S. H. KOIIow, F. c.a.beai. ud E. COlla, Scirttu , 176. 177 (1972); -y by -

............... y .  

BA-18 
DL-Noreplaepbrlne hydrochloride 
IUP AC: ( ± )-a-(Amlnometbyl)-3,4-dibydroxybeazyl al­

cohol hydrochloride 
C.A.: ( ±)-4-(2-Amino-1-hydrosyetbyl)-1 ,2-benzenedlol 

hydrochloride 
Other: (DL-noradrenallne hydrochloride, DL-arterenol 

hydrochloride) 

FOI'IIIIIIa: C.H 1aCIN03 
FOI'IIIIIIa Wt.: 205.6 

DescrlpCioa: 

HO� 

HOJQJ �H2 • HCI 

App�aranc�: Colorless microcrystals; acceptable preparations 
may be buff-colored. 

M�lting Point: - 143.5-145" (dec. ). 
Solubility: Soluble in water. 
Stability: Unstable in liabt and air, especially at neutral and 

alkaline pH. 
Absorption Sp�ctrum: In 0. 1 M HCI, A-• 22 1 nm . E -6,820; 

A... 279 nm. E -2,9 10. 
Fluor�sc�nc� Sp�drum: In water, Ae. 287 nm , A.. 337 nm. In 

0.05 M sodium acetate buffer, Ae. 283 nm , A.m 337 nm . 

R�action Product Fl11or�scenc�: Iodine oxidation in alkaline 
L-ascorbate, •  A •• 412  nm, A_ 510  nm. 

Anion T�st: Positive test for chloride. • 
BtJIIIOieDellJ: Thin-layer Chromatoaraphy 

Syst�m I. Spot 4 1'1 of a 0.5% solution in water on silica gel 
F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (1 :  I :  2) to a heipt of 10-1 1 em. Detect with Folin's 
reagent followed by a spray of 10% sodium carbonate. R1 -0.39. 

Syst�m 2. Spot 4 1'1 of a 0.5% solution in water on cellulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (1 :  I :  2) to a heiaht of 10-1 1 em. Detect with Folio's reagent 
followed by a spray of 10% sodium carbonate. R1 -0.30. 
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BA-19 I BA-20 Do( -)-Ncnpioephrlae ( + )-tutrate IIICIIIObydrate I DL-Nonnetuepbrlae hydrocblorlde 

Source: Catalytic reduction of arterenone.1  
Stontie: Protect from liJht and air. 

......... 

t. P. A. Sborc ud J. S. Olin . J. PlumMcol. Exp. Tll�r. , 122. 295 ( 1 9,.). 
2. n.� U.S. PlumMcOfWia . XIX Revilion ( 1'175). p. 616. 
3. K. R. Payac, /rtd. Cll�m • •  71. 523 ( 1 96 1 ). 

BA-19 
D-(-)-Norepinephrine (+)-tartrate monohydrate 
IUPAC: (-)-a-(Aminometbyl)-3,4-dihydrosybenzyl 

alcohol (+)-tartrate monohydrate 
C.A. : (R)-(-)4-(l-Amino-1-hydrosyetbyl)-1 ,2-benzene­

dloi[R-(R*,R*)]·l,3-dihydrosybutanedloate (1 : 1) 
(salt) monohydrate 

Other: (levarterenol bitartrate , I  ·1 noradrenaline 
tartrate) 

F011111111t: C,.H,.NO,o 
Formula Wt.:  337.3 

w.aer coateat: .s.34% 
Dac:rlpdoa: 

HO� 
HN �H2 

App�aranc�: Colorless crystals, acceptable preparations may 
be faintly grey. 

Melting Point: - 100-102" (turbid). 
Solubility: Soluble in water, sliJhtly soluble in alcohol, insolu­

ble in most of the other organic solvents. 
Stability: Unstable in liJht and air, especially at neutral and 

alkaline pH. 
Absorption Sp�ctl'llm: In 0. 1 M HCJ , A,.,. 222 nm. E -.5,960; 

A,.,. 279 nm. E -2,6.50. 
Fluorescence Spectrum: In water at 1 .64 l'lfml, Ae. 283 nm, A.m 

337 nm. In 0.05 M sodium acetate buffer at 1 .64 l'a/ml . Ae. 
283 nm, A.m 337 nm. 

Reaction Product Fluorescence: Derived trihydroxyindole in 
alkaline L-ascorbate,1•4 Ae. 4 1 2  nm, A- .505 nm. 

Anion T�st: Positive test for tartrate . 5 
HOIIICJIC!IMilJ: Thin-layer Chromatography 

System I. Spot 4 1'1 of a O . .S% solution in water on silica gel 
F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 :  1 : 2) to a heiaht of 10-1 1 em. Detect with uv or 
with Polin's reagent followed by a spray of 10% sodium carbo­
nate. R1 -0.27. 

Syst�m 2. Spot 4 1'1 of a 0.5% solution in water on ceUulose P 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  I :  2) to a heiaht of 10-1 1 em. Detect with uv or with Polin's 
reagent. R1 -0.32. 

Speclllc Rotatloa: [aJ.r - 10 to - 1 2°, c = 5 g/100 mi. H10. •·• Optical 
purity determined on the N-acetyl-3,4-di-0-acetyl derivative , 
[al.r -81 .3°, c = I g/100 ml, CHCt. . 7 

Source: Resolution of ( ± )-norepinephrine with ( + )-tartaric acid. • 
Ukely llllparltles: ( +)-Norepinephrine. 
Stontae: Protect from light and air. 

..,._ 

I .  Til� U.S. PlumMct'IH'ia . XIX Revision ( 1'175). p. 279. 
2. C. F. Sc:bwcnder. Alflllytical l'ruJI/�1 ll/ Drrls S,.,t.,t·rr . K. Florey (eel. )  Aaldemic 

Preu. New Yort. Vol. I .  p. 149 . 

3.  P. A. Sborc ud J. S. Olin. J. PlumMcol. Exp. Tllrr . •  122. 295 ( 1 9,.). 
4. H. Weii-Malberbe. M�rluHb Blocll�m. ,.,...,. , 16. 293 ( 1961). 
5. � U.S. l'luurrulc<J�Wia . XIX RCYilion ( 1'175). p. 617. 
6. B. F. Tullar. J. Am. Cll�m. SO<· . • 71. 2067 ( 19411). 
7. L. H. Wdab. J. Am. '""""· Auoc .• Sci. Ed • •  44. 507 ( 1955). 

BA-20 
DL-Normetanepbrine hydrochloride 
IUPAC: ( ± )-a-(Aminomethyl)vanlllyl alcohol hydro­

chloride 
C .A. : ( ± )-a-(Aminomethyl)-4-bydrosy-3-

metbosybenzenemethanol hydrochloride 
Other: (3-0-metbylnoreplnephrlne hydrochloride, 3-0-

metbylnoradrenallne hydrochloride 

Formula: C,.H14ClN03 
Formula Wt.: 2 1 9.7 

Delc:rlpdoa: 
Appearance: Small colorless prisms. 
Melting Point: - 1 99-2000 (dec .). 
Solubility: Soluble in water > 20 g/100 ml; recrystallized from 

absolute ethanol . 
Stability: Unstable to liJht and air. 
Absorption Spectl'llm: In 0. 1 M HCI , A_, 227 nm, E -7. 180; 

A.a. 278 nm, E -2,830; A.. 283 nm. ' 
Fluorescence Spectrum: In water, Ae. 287 nm, � 337 nm. In 

0.05 M sodium acetate buffer, pH 4.0. Ae. 282 nm, � 333 nm. 
Reaction Product Fluorescence: Oxidation with periodate at 

pH 6.5 to form indole derivative,• at 0.02 to 0. 1 l'a/ml. Ae. 
4 1 2  nm, A.,. 505 nm. 

Anion Test: Positive test for chloride. 1 
JlomaceaellJ: Thin-layer Chromatography 

System I. Spot 4 1'1 of a 0.5% solution in water on silica gel F2.54 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  I :  2) to a height of 10-1 1 em. Detect with Polin's reagent 
followed by a spray with 10% sodium carbonate. Rr -0.45. 

System 1. Spot 4 1'1 of a 0.5% solution in water on cellulose P 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  I :  2) to a height of 10-1 1 em. Detect with Polin's reagent 
followed by a spray with 10% sodium carbonate. R, -0.47. 

Source: Synthesized by catalytic hydrogenation of a-benzylamino-4-
hydroxy-3-methoxyacetophenone, • and other methods. 4•5 

Stante: Protect from liJht and air. 

..,._ 

I .  T. Kappe ud M. D. Armllrolll. J. M�. Cll�m. , I. 361 ( 1965). 
2. Z. IC.IIbllac ud P. Vetterpanl. J. t:..b. CU11. M� •• 71. 333 ( 1967). 
3. Til� U.S. PlwMIIcOfW/a. XIX RCYilion ( 1'175). p. 616. 
4. 0. Fodor. 0. Kov..:s. ud T. Mecher, Acla Cldm. Actlll. Sci. HilliS· · 1. 395 ( 195 1 ). 

5. R. A. HCKOCk ud 0. HUiziftiCI', CIIM. IIIli. (Lortdoll), 59' ( 1961). 
6. J. Axelrod. s. Sc:nob . ud B. Witkop. J. •1o1. Cll�m . •  m. 6'17 < 1�). 

.w.-.1 ...._ 

D. J. Edwards ud K. Bllu. A""'. Blocll�m . • 45. 387 ( 1972); pa-liquid cbroat81QIIIIIIIIy of 

deriWivc. 

IS 
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BA-ll 
DL-Octopamine hydrocblorlde 
IUPAC: (±)-a-(Amlnoethyl)-p-hydrosyheazyl alcohol 

hydrocblorlde 
C .A. : ( ± )-a-(Amlnoethyl)-4-hydrosyhenzenemethanol 

hydrocblorlde 
Other: (norsynephrlae hydrochloride, nonympatol 

hydrocblorlde) 

F01111111a: C1HuCINO. 
F01111111a Wt.:  188.6 

Deecrlpdoa: 

OH 

,m•, · •o 
Appearanc·e: Colorless crystalline powder. 
Melting Point: - 168" (dec.). 
Solubility: Soluble in water. 
Stability: Aqueous solutions exposed to liJht slowly darken. 
Absorption Spectrum: In 0. 1 M HCJ, A..,. 223 run , E -8,550; 

A.. 273 nm, E - 1 ,280; Ash 279 nm. 1 
Fluorescence Spectrum: In water, A.,. 279 run , A.. 323 nm. In 

0.05 M sodium acetate buffer, pH 4, A.,. 279 run , A.. 327 run . 

Reaction Product Fluorescence:•  Reaction with 1 -nitroso-2-
napthol, A.,. 465 nm, A.. 553 nm. 

Anion Test: Positive for chloride. 1 
.._.....,: Thin-layer Chromatop'aphy 

System 1 .  Spot 4 pl of a 0.5% solution in water on silica gel 
F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 :  I :  2) to a heipt of 10-1 1 em. Detect with Polin's 
reaaent followed by a spray with 10% sodium carbonate. 
R,-O.SO. 

System 1. Spot 4 p.l of a 0.5% solution in water on cellulose F 
Merck (pre-coated plate). Develop with butanol : acetic acid : 
water (7 :  1 :  2) to a heipt of 10- 1 1 em. Detect with Polin's reaaent 
followed by a spray with 10% sodium carbonate. R 1 -0.SO. 

Soun:e: Synthesized by reduction of 4-hydroxymandelonitrile with 
lithium alutninum hydride, or catalytic hydroaenation of an 
acetophenone precunor. • Resolution to D-(- H»ctopatnine and 
L·( + Hx;topamine is accomplished with ( + )-camphor- 10-sulfonic 
acid. •  

Stonae: Protect from Jilh t  and air. 

......... 
I .  T. Kappe Md M. D. Ann11roaa. J. Mnl. CU. .• I. :HI ( 1965); report 1houldcr 

llblorplioa. 
2. S. Spector, K. Melmoa. W. Lovenbeq. lllld A. � J. P,.,_rol, Exp. J'Jtn • •  

ta. 229 ( 1963); racti .. prodllct fluorescence met.hod uoed. 
3. lM U.S. ,__cupritl , XIX llcvioi .. ( 197.5), p. 6 16. 
4. M. Aucbcr. U.S. 2,'15.911 ( 1952); Cllnfl. Ablrr . . 41. I UO (1952). 

5. T. Kappe ud M. D. Armllroal. J. Mnl. CU. . . 7. 569 (1964). 

.-..........._ 
T. L. Pwry lllld W. A. Sc:llroeder, J. C,_owr. , 12. 3'1 (1963); ioa ca.,... lllld .,.._ 

�y. 
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BA-ll 
Pbenethylamlne hydrochloride 
IUP AC: Phenethylamlne hydrochloride 
C.A. : Benzeneethanamlne hydrochloride 

BA-21 I BA-22 

Other: �-phenethylamlne hydrochlorlde, 1 1-amiDo-l­
phenylethane hydrochloride 

F01111111a: CeH1tCIN 
F.....- wt.: 1 57.6 

Deacrtpdaa: 
Appearance: Colorless plateleta. 
Melting Point: -219-223°. 
Solubility: Freely soluble in water. RecrystaJiized from ethanol. 
Stability: The free atnine absorbs carbon dioxide from the air. 
Absorption Spectrum: In 0. 1 M HO. A..,. 206 run , E -8,990; 

A.a. 257 nm. E - 180. 
Fluorescence Spectrum: In water, A.,. 267 run , A.. 323 run . In 

0.05 M sodium acetate buffer, Ae. 287 run , E -373 nm. 
Anion Test: Positive test for chloride. •  

�: Thin-layer Chromatography 
System 1 .  Spot 4 p.l of a 0.5% solution in water on silica gel 

F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 : I :  2) to a heipt of 10-1 1 em. Detect with ninhy­
drin reqent followed by gentle heating. R1 -0.56 . 

System 1. Spot 4 p.l of a 0.5% solution in water on cellulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  1 : 2) to a heipt of 10-1 1 em. Detect with ninhydrin reqent 
or with iodine vapor. R1 -0.73. 

Soun:e: Catalytic hydrogenation of benzyl cyanide. 1 
Likely IJDpurttles: Di-ijJ-phenylethyl)atnine. 
Stonae: Protect from air. 

......... 
I. lJrr. s.,.. Col. Vol. OJ. 720 ( 1 955). 

2. J'Jtr u.s. ,,.,_ .. _, , XIX Rmoi .. ( 1975), p. 616. 

.-....... ......... 
P. CaDca1on lllld J. P. �. J. C,_o,. Sci. , II, 253 (1972); dcrivlllivct for 

ps-liquid �y. 
D. J. Ed....U Md K. Bllu, Alflll. BI«MM. , 45. 317 (1972); ps-liquid cbroa181.,.,aphy. 

H. Spelz ud N. Spelz. BI«IJ,. Mnl . •  6, I (1972); racti .. prodllct lluorclcence witll 
JHijmctbytaminocinumaldbydc. 

T. N ...... Y. Kllldalato. ud I Saao. J. P,_,.col. Exp. 77tn . . l45. 3 1 9  (1964); .,.._ 
�y. lllld ulaaviolct ud ftuOI"CICCDCC ipCCirL 
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BA·Z3 I BA-24 

BA-23 
Serotoaln creatinine sulfate monohydrate 
IUPAC: 3-(2-Amlnoetbyi)-IH-1Ddol·5-ol creatinine 

sulfate moaobydrate 
C.A.: 3-(2-Amlnoetbyi)-IH-1Ddol·5-ol, compound with 

2-amlno-1 ,5-dlbydro-1-metbyl-411-lmldazole-4-
one (I : I) sulfate (I : I) (salt) moaobydrate 

Other: (5-bydroxytryptamlne creatinine sulfate) 

F01111111a: C,.HaNs07S 
FOI'IDIIIa WL: 405.4 

w.aer eeateat: 4.45% 

Delatpllaa: 
Appearance: Colorless microcrystals; acceptable preparations 

may be buff colored. 
Melting Point: -2 1 .5"  (dec. ). 
Sol11biUty: In water, 20 mg/ml at 27"; 100 mg/ml at SO". Insoluble 

in most orpnic solvents. 
Stability: Relatively stable in aqueous solutions under 

anaerobic conditions. Unstable as the free base. 1 
Absorption Spectl'llm: In 0. 1 M HCl, A,..,. 2 19  nm, t -27,300; 

A... 275 nm, t -5,800; Au, 293 nm.• 
Fl11orescence Spectr11m: In water, An 295 nm, A.. 352 nm. In 

0.05 M sodium acetate buffer, An 295 nm, A.. 352 nm. 
Reaction Prod11ct Fl11orescence: Reaction with o-phthal· 

aldehyde in acid, An 340 nm, A.. 463 nm. 
Anion Test: Positive test for sulfate. 1 

�: Thin-layer ChromatOIJ'IIPhY 
System I. Spot 4 1&1 of a 0.5% solution on silica gel F2S4 Merck 

(precoated plate). Develop with butanol : acetic acid : water 
(7 :  I :  2) to a heipt of 10-1 1 em. Detect with Polin's reaaent 
followed by a spray of 10% sodium carbonate. 

System 2. Spot 4 1&1 of a 0.5% solution on ceUulose P Merck 
(precoated plate). Develop with butanol : acetic acid : water  
(7 :  I :  2) to a heipt of 10- 1 1 em. Detect with a ninhydrin spray 
foUowed by gende heating. 

Serotonin 
Creatinine 

System I. 
-0.53 
-0.21  

R, 
System 2. 

-0.45 
-0.35 

Saun:e: Catalytic hydrogenation of 5-benzyloxytryptamine. •-• 
Stanp: Protect from lisht and air. 

..,._ 

I. L. M. MCII'OmVIbya, G. C. T1vetkova, N. N. Suvarov, I. S. Tubilla. E. I. 

MiiiMilovalraya. lllld A. A. n-i....,.. Zl. V•r•. K,_. 0.... , I I ,  477 ( 1916); die 
&ec bale. Dl.p. UO-UO.,-, i1 IOiuble ia elbMol, but .._  iDioluble ia -· 

2. M. B. Zucker. B. K. Friedaa. Mil M. M. Jbppart, l'r«. Soc. Eqll. Bioi. M«< . . U, 
212 ( 19$4); lllld M. M. Jbppart, J. Bioi. CAl,.,.. ,  ... 961 ( 1949); rq101t lbauldcr 
llblooplioa ia acid • 293 -· 

3. l7w U.S. ,.,_,.� , XIX llevillioa (197S). p. 617. 

4. M. E. Specter, R. V. HciazclaJM, lllld D. I. Wei..,._, J. AIR. C._. Soc . •  73. m4 
( 1951). 

S. K. E. H..ua Mil F. E. FiKIIcr. J. AIR. C._. S« .• 73. SOD7 ( 195 1 ); rq101t die 
ll,.ncJIIoridc ..at of s.QdroaJtrJplaaliac to be IIJII'OICGIIic lllld lillll Mlllilive. 

6. L. llnlllorict. K. a.lmacr. lllld W. R. Wna. J. C._. Soc . . 2919 ( 1961). 

.w.a-1 ..,._  

D. KC11cvic lllld L. Slallcic. J. Ltllwlrd Clllllpd . . J. 144 (1967); lllld D. Kealevic-llrovel. S. 
Kvedcr. lllld S. blaic . Cr-. CAl,.,.. Act41, 29, 35 1 ( 1957); for die lyalbcllil ofcarboa-14 

llide cllaia lllld rilll labded Soii,.IroaJtrJplaaliac. 
F. c.a.bcai. S. H. Koolow. lllld E. c-. ScirJtCr. 1'71. 166 (1972); derivalizalioa IGr 

... � ...... � _, . 

BA-24 
Serotoaln bydi'Oiea oulate 

IUPAC: 3-(2-Amlnoetbyi)-IH-IDdol-5-ol osalate 
C.A.: 3-(2-Amlnoetbyi)-IH-IDdol-5-ol etbaneclloate 

(I : I) (salt) 
Other: (5-bydroxytryptamlne osalate) 

F01111111a: c,.H,.N.Os 
FOI'IDIIIa WL: 266.3 

De.crlpdoa: 
Appearance: Colorless needles. 
Melting Point: - 198-199" (dec. ). 

COOH 
I 
COOH 

Solubility: Soluble in water, insoluble in most organic solvents. 
Stability: Relatively stable in aqueous solutions under 

anaerobic conditions. 
Absorption Spectl'llm: In 0. 1 M HCI, A,... 220 nm, t - 19, 100; 

A,... 276 nm, t -5,020; A.a. 296 nm. • 
Fl11orescence Spectl'llm: In water, An 295 nm, A.. 352 nm. In 

0.05 M sodium acetate buffer, A.. 295 nm, A.. 352 nm. 
Reaction Prod11ct Fl11orescence: Reaction with o-phthal­

aldehyde in acid,  An 340 Dm, A.. 463 nm. 
Anion Test: Positive for oxalic acid. 1  

H�: Thin-layer Chrom&tOifiiPhy 
System I. Spot 4 1&1 of a 0.5% solution in water on silica gel 

F2S4 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 :  I :  2) to a heipt of 10- 1 1 em. Detect with Polin's 
reqent foUowed by a spray of 10% sodium carbonate. Rr -0.53. 

System 2. Spot 4 1&1  of a 0.5% solution in water on ceUulose P 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (7 :  1 : 2) to a heipt of 1 0- 1 1 em. Detect with Polin's reagent 
foUowed by a spray of 10% sodium carbonate . R, -0.43. 

Soun:e: Catalytic hydroaenation of 5-benzyloxytryptamine.•·• 
Li11e1J llllparltles: Possible alkylamine salts, ammonium salt, or 

bis-serotonin oxalate. 
Stanp: Protect from Jiaht, air, and moisture. 

..,._ 

I .  M. BUri and J. R. c.bool. A_,, BlocAo,.,. . •  34, 46 ( 19'10); rq101t lbauldcr ......-,.;oa 

• 296 -. 
' 

2. Til' U.S. P,.,_copritl, XIX Rcvillioa (1975). p. 616. 
3. J. lhrlcy-Muoa lllld A. H. Ja-. J. n,.. Soc . .  1 16S (19$4). 
4. C. D. N.,.._ lllld D. lllllcaa, C._. lhr . tl. 1 141  ( 1951). 

.w.a-1 ..,._  

R. P. M.iclld Mil F. P. Miler, AMI. CAl,.,. . • •• 1937 (1916); ractMJ. pl'llduct ..,.._ 
- willl o-plllllalaldcl,.te. 

H. Wciubllch, Std. Mdllotb Clbl. C._ .. 4, 197 (1963), D. Selipoa (ed.), ACIIdealic 
Ptaa, NY; IJuoraceace _, IGr --.a. 
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DL-Syaepbrlae hydrochloride I m.-Synepbrlae ( + )-tu1nde 

J. T. Vanable, Alltll. Bioclt�m . . 6. 393 ( 1 963); radio�� product lluorcscetlCC with ninhy­
drin. 

S. Udcnfricnd 111111 H. Weiubal:h, /ll�llto<b Eaum . . 6. 598 ( 1963); ...,cr chromatop1lplly 
and lluorometric -y. 

T. Nopadi. P. D. Hnli•. and 0. M. Una. /llol. l'ltantuJ<·ol . . I. S6S ( 1974); nuclar 
mapetic I'CIOIIMCC spectrum . 

BA-25 
oL-Synephrine bydrocblorlde 
IUPAC: (±)�·Hydroxy-a-[(metbylamino)metbyl] 

benzyl alcohol bydrocblorlde 
C.A. : (±)-4-Hydroxy-a-[(metbylamino)metbyl] ben· 

zenemetbanol bydrocblorlde 

FOI'IIIIIIa: C.J{ 14CIN01 
FOI'IIIIIIa Wt.: 203 .7 

Delcrtpd011: 
Appearance: Colorless crystals. 
Melting Point: - 1 50-1 5 1" .  
Solubility: Soluble in water. 

OH 

HO�HCH, • HC' 

Stability: Crystalline product is stable in air and liJht. 
Absorption Spectrum: In 0. 1 M HCl, A.,.. 223 nm. E -7 ,360; 

A.,.. 273 nm , E - 1 ,080; A... 279 nm. 1 
Fluorescenc·e Spec·trum: In water, Aes 267 nm, A.,. 332 nm. In 

0.05 M sodium acetate butTer. pH 4.0, -'ex 26 1 nm , A.,. 406 nm . 

Readion Product Fluorescenc-e:• Reaction with 1 -nitroso-2-

napthol . -'ex 465 nm, A.,. 553 nm. 
Anion Test: Positive test for chloride. •  

HCJIDOIIIMity: Thin-layer Chromatography 
System 1 .  Spot 4 1'1 of a 0.5% solution in water on silica gel 

F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 : I :  2) to a height of 10-1 1 em. Detect with Folio's 
reqent foUowed by a spray with 1 0%  sodium carbonate. 
R, -0.45. 

System 2. Spot 4 1'1 of a 0.5% solution in water on cellulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (1 :  I :  2) to a height of 10- 1 1 em. Detect with Folio's reagent 
followed by a spray with 10% sodium carbonate. R, -0.56. 

Source: Catalytic hydrogenation of w-methylamino-4-hydroxy­
acetophenone. 4.a Resolution with bromocamphor-sulfonic acid. • 

Stonge: Protect from light and air. 

..,.._ 

I .  T. Klippe and M. D. Armstrona. J. lll�d. Clt�m . . I. 3611 ( 196.5); report lllouldcr 
llboorplion. 

2. S. Spector. K. Melman, W. LovcabcrJ. and A. Sjocnluna, J. l'ltantuJrol. EJrp. Tll�r . . 
••· 229 ( 1963); rcactioa product lluorC�Cet�CC method used. 

3. n.� U.S. l'ltantuJn,wla , XIX Revision ( 197S), p. 616. 
4. M. Ancbcr. U.S. 2 • .585.911 ( 19S2); Clt�m. Ab11r . . 46. I ISO ( 1 9S2). 
S. Ocr. JIM. S66S7B ( 1 93 1 ); Clt�m. Abllr . . r7. 24" ( 1 933). 
6. H. Lcacttotz, Ocr. JN1L S4l.S29 ( 1929); Clt�m. Abltr. , :16. 3266 ( 1932). 
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BA·l5 I BA-lli 

BA-26 
DL-Synepbrlne (+)·tartrate 
IUPAC: ( ± )-p-Hydroxy-a-[(metbylamino)metbyl] 

benzyl alcohol (+)-tartrate (l :  1) (salt) 
C .A. : ( ± )-4-Hydroxy-a:-[(metbylamino)metbyl]benzene­

metbanoi[R -{II* ,R *)]-1,3-dibydroxybutaoecUoate 
(l : 1) (salt) 

Other: (Oxedrlne tartrate, Sympatol, Syntbeuate) 

FOI'IIIIIIa: (C.H 13NO.>. • c.u.o, 
FOI'IIIIIIa Wt.: 484.5  

Delcrlpdoa: 
Appearance: Colorless crystals. 
Melting Point: - 188-189" (dec.). 
Solubility: Soluble in water. 

COOH 
I HOCH 
I 

HCOH 
I 

COOH 

Stability: Crystalline product is fairly stable in air and liJbt. 
Absorption Spectrum: In 0. 1 M HCl , A.,., 223 nm, E - 18,000; 

A.,., 273 nm. E -2 ,760. 
Fluorescence Spectrum: In water. -'ex 267 nm and 29 1 nm, A.,. 

337 nm. In 0.05 M sodium acetate buffer, pH 4.0, Ae. 280 nm, A.,. 
33 1 nm . 

Anion Test: Positive test for tartrate. 1 
HOIIICipiH!ity: Thin-layer Chromatography 

System I. Spot 4 1'1 of a 0.5% solution in water on silica gel 
F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 :  I : 2) to a height of 1 0- 1 1 em. Detect with Folio's 
reagent followed by a spray with 10% sodium carbonate. 
R1 -0.44. 

System 2. Spot 4 1£)  of a 0.5% solution in water on ceUulose F 
Merck (precoated plate). Develop with butanol : ac:etic ac

_
id, : water (7 :  1 :  2) to a height of 10-1 1 em. Detect WJlh Fohn s 

reqcnt foUowed by a spray with 10% sodium carbonate. 
R1 -0.51. 

Source: Synthesized. •·• 
StcJnae: Protect from light and air. 

..,.._ 

I . n.� U.S. l'ltantuJropftll , XIX Rcvioioa ( 197S), p. 617. 
2. M. Ancbcr. U.S. 2 • .585,911 ( 1 9S2); Cll�m. Abllr. , 46, I ISO ( 19S2). 
3. Ocr. JIM. S66,S71 ( 193 1 ). to C. H. Bocbrinacr Solin A.-0.; Cll�m. Abllr. , rt. 24SS 

( 1933) • 

� ..,.._ 

S. Udcnfricnd. D. E. Dupa, B. M. Vuta. and B. B. Brodie, J. l'ltantuJcol. EJrp. '111" . . 
121. 26 ( 19S7); ftuorcsccnce 1pc<:1n1111 at pH I .  

T. L .  Pary and W. A .  Sc:broeder, J. Cltromiuoll' . . IZ, l SI  ( 1963); ioa eacllup and ...,cr 
chromatop1lplly. 
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BA-27 I BA-28 

BA-27 
Tryptamine 
IUPAC: 3-(2-Amllloetbyl)lndole 
C .A. : IH-Indole-3-etlwnamlne 

FOI'IIHIIa: C11,H11N1 
F.....- Wt.: 160.2 

o.:.tplloa: 

H 

Appearance: Colorless needles or prisms; acceptable prepara­
tions may be buff colored. 

Melting Point: - 1 16-1 18". 

Solubility: Soluble in ethanol, relatively insoluble in water and 
most of the other orpnic solvents. Recrystallized from ether or 
petroleum ether. 

Absorption Spectmm: In 0.0 1 M HCl. A,... 2 1 9  nm, E -33 .900; 
A.u 279 nm , E -5,580. 

Fluorescence Spectmm: In 0.05 M sodium acetate buffer. An 
280 nm , "- 373 nm . 

Reaction Product Fluorescence: Reaction with o-phthal­
aldehyde, An 339 nm, "- 463 nm . 

H�: Thin-layer Chromatography 
System I. Spot 4 p.l of a 0.5% solution in water-methanol on 

silica gel F254 Merck (precoated plate). Develop with 
butanol : acetic acid : water (I : 1 : 2) to a heiJht of 10- 1 1 em. 
Detect with ninhydrin reagent foUowed :.; geode heating or with 
Ehrlich's reagent. R, -0.55. 

System 2. Spot 4 p.l of a 0.05% solution in water-methanol on 
ceUulose F Merck (precoated plate). Develop with butanol : ace­
tic acid : water (I :  I :  2) to a heipt of 10-1 1 em. Detect with 
ninhydrin reagent or with iodine in ethanol. R, -0.70. 

Soun:e: Reduction of 3-(2-nitrovinyl)indole, 3-indolylllyoxamide. or 
3-indoleacetonitrile. •·• 

Ukely llllparltles: Impurities may arise from oxidation by air at the 
2-indolyl positio11 and at the amine group. 

Stanp: Protect from liaht and air. 

......... 
I. A. H. JKboa and A. E. Smilh, J. Cltr,.. Soc . •  34911 ( 1965). 

2. R. J. SuadberJ, 71tr Cltmtlllry o[ /�1. 419 pp . . Ac:.demic Prcu. NY ( 1970). 
3. J. E. Sutoa, ill 71tdlldolr AibloUb . R. H. F. w-lte and H. L. Hol���e� (edo.), Vol. 

I, pp. 8-10, Ac:.demic Prcu, NY ( 1965). 

.w.a.� ......... 
A. H • .Jao:boa and A. E. Smilh. J. Cltr,.. Soc . . 55 10 ( 1964); prot.....aioa in acid media, 

ullnwiolet and auc:lar J118111dic ..-ace spectra. 
M. IIMri and J. R. c.t.oa. AM. /llocltr,.. 34. 46 ( 1970); allraYiolet spectra oftrypWniae 

and �  -.bolita. 
R. P. M.ickd and F. P. Miler. A_,, Cltr,. . . •• 1937 ( 19116); reac:tioa prodact ftaora­

ccace. 
L. A. Collen, J. W. o.Jy, H. Kny, and B. Witkop, J. A,.. Cltnrt. Soc . •  12, 2114 ( IIJjiQ); 

NM& lpCCinlln. 
Y. �. Y. a.a. T. Oillbi. 0. Yoaemilla, M. Terubima. T. Kimura. and M. 

N ..... -. Cltr,.. P,_,., 111111 . . I. 294 ( 1 960); iJdlwed qoec:tram. 

Trypa.mlae I Tryptudae bydroc:blortde 

BA-28 
Tryptamine hydrochloride 
IUPAC: 3-(2-Amlnoethyl)lndole hydrochloride 
C .A. : IH-Indole-3-ethaaamlne hydrochloride 

F.....-: C,oH,aCIN1 
F.....- Wt.: 196.7 

Appearance: Colorless needles. 
Melting Point: -253-256". 
Solubility: Moderately soluble in water. inaoluble in most of the 

other orpnic solvents. Recrystallized from methanol. 
Stability: Relatively stable in water when protected from oxi­

dants. Sensitive to acids. 
Absorption Spectmm: In 0. 1 M HCl, A,... 2 1 8  nm. E -33,600; 

A... 279 nm , E -5.520. 
Fluorescence Spectmm: In water. Ae. 283 nm , "- 376 nm. In 

0.05 M sodium acetate buffer, Aex 283 nm. "- 366 nm. 
Reaction Product Fluorescence: Condensation with formal­

dehyde, foUowed by oxidation with hydrosen peroxide to form 
Norhannan; '  An 365 nm, A.. 440 nm. 

Anion Test: Positive test for chloride ion. • 
Bcaoaeaeity: Thin-layer Chromatography 

System I. Spot 4 "' of a 0.5% solution in water on silica gel 
F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (7 : I : 2) to a heipt of 10- 1 1 em. Detect with ninhy­
drin reagent followed by geode heating, or with ultraviolet light. 
R, -0.56. 

System 2. Spot 4 1'1 of a 0.5% solution in water on cellulose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (I: I :  2) to a heipt of 10-1 1 em. Detect with ninhydrin rea­
gent, or with iodine vapor. R, -0.10. 

Soun:e: Chemical reduction of 3-(2-nitrovinyl)indole' or 
3-indolylllyoxamide•·• with lithium aluminum hydride, or by low­
pressure catalytic hydrogenation of 3-indoleacetonitrile. • 

Stanp: Protect from Jiaht and air: 

......... 
I. Dlla reported by  a) S. M. H- and S. Udenlnend. J. P'-""'cul. t::q. 71trr . .  l27. 1 75 

( IIJjiQ); b) S. M. H-. Mrtltofb Ill rd. Rro . •  9, 1 75 ( 1 96 1 ). 
2. 71tr U.S. P'-""'copfttl , XIX Rmlioa ( 1975). p. 616. 
3. E. H. P. YOUIJI, J. Cltntt. Soc . . 3493 ( 1958). 
4. M. E. Speeter and W. C. Alllhoay, J. A,.. Cltr,.. Soc. , 76. 6201 ( 1954). 
$. F. V. llnltcber and W. D. Vanderwerlr. J. CJr6. Cltr,. .. ZJ. 146 ( 1 958) • 
6. M. Freifelder, J. A,.. Cltr��t. Soc . •  12. 2316 ( I IJjiQ). 

.-........ ......... 
W. E. Noland and P. J. H-. J. A,.. Cltr,., Soc . •  76, 3227 ( 1 954); 1pectn1 c-. 
J. A. o.ta , Mrtltotb Mrd. Rr� . . 9, 169 ( 1 96 1 ); _, by fJaoresc:enc:e spec:trwa. 
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1'ynmlae I Tynmlae hydrochloride 

BA-29 

Tyramine 
IUPAC: p·(l-Amlaoetbyl)pbeaol 
C .A. : 4-(2-Amlaoetbyl)pbeaol 
Other: (p-bydroxypbeaetbylamlne, tyr0881Dlne) 

Fonllllla: C.H11NO 
FOI'IIIIIIII Wt.: 137.2 

Deacriptloa: 
Appearance: Colorless crystals. 
Melting Point: - t 59- t6r. 
SolubiUty: One pam dissolves in 95 ml of water at I SO, or 10 ml 

of ethanol at the boili111 point. SparinaJy soluble in benzene and 
other orpnic solvents. 

Absorption Spect,.,m: In 0. 1 M HCI, A-· 22 1 nm, E -7,750; 
A..,. 275 nm , E - 1 .  730; Ax• 280 nm. 

Flllorescence Spect,.,m: In 0.05 M sodium acetate buffer at pH 
4.0, Ae. 28 1 nm , A.. 323 nm. 

HCJIIIOiellelty: Thin-layer Cbromatosraphy 
System I. Spot 4 p.l of a 0.5� solution in water-methanol on 

silica gel F254 Merck (precoated plate). Develop with 
butanol : acetic acid : water (1 :  I : 2) to a height of 10- 1 1 em. 
Detect with ninhydrin reaaent followed by gende heati111. 
R, -o.so. 

System 2. Spot 4 p.l of a 0.5� solution in water-methanol on 
cellulose F Merck (precoated plate). Develop with butanol : ace­
tic acid : water (1 :  1 : 2) to a height of 10- 1 1 em. Detect with 
ninhydrin reaaent. R, -0.6 1 .  

Source: Synthetic. •-• 
Stonae: Protect from air. 

..,._ 

I .  T. Kappe 111111 M. D. Armllroal. J. 11#11. Clomt . . I. 3611 ( 196$), report llaouldcr 
lblorpcioa. 

2. J. J. Buck, J. A•. Clime. Soc. . ss. 2m. 3311 ( 1933); c.ulylic reduction of 
�ydrox,.....,...... 

3. E. w-. Hrlll. C,_, A<1d , I. 7'11 ( 1923); rr- lyroliae. 
4. K. Owe. Clime. /In, ,  II, 1251  (I !I'll); .sec.tloaylllioa of lyroliae. 

.w.a-1 ..,._  

E. G. Mea- 111111 W. H. Cluk, J. c,_,,. , 14, 107 (19M); pepcr .,._..,...,. 
T. L Pary llllll W. A. Sc:llroeder, J. C"'-'ot1' . .  12, 3!1 (1963); ioa ea ..... Md pepcr  

.,._.,.,...,, 
A. VMida 111111 D. V • ...._, J. C"'-'Df'· , G. 1 3S ( 1969); pepcr cllroaud ..... y 111111 

pddoa lllilHayer ............. ,. 
J. Luadllrom • s. AauniJ , J. c,_,,. , •· 211 Ut67); lbla-layer �y. 

lO 

BA-30 
Tyramine bydrocbloride 

BA-l9 I BA-30 

IUPAC: p·(l-Amlaoetbyl)pbeaol bydrocbloride 
C.A. : 4-(2-Amlaoetbyl)pbenol bydrocblorkle 
Other: (p-bydroxypbeaetbylamlne bydrocbloride) 

Fonaala: CJ{11CINO 
Fonllllla Wt.: 173.6 

Deacriptloa: 
Appearance: Colorless crystals. 
Melting Point: -272-275°. 
Solubility: Soluble in water and alcohol. 
Absorption Spectrum: In 0. 1 M HCI , A_. 222 nm. E -7 ,570; 

A_. 215 nm, E - 1 ,560. 
Fluorescence Spect,.,m: In water, Ae. 279 nm, A., 332 nm. In 

0.05 M sodium acetate buffer at pH 4.0, Ae. 279 nm , A.. 323 nm. 
Reaction Product FluoresC"ence: Reaction with 1 -nitroso-2-

napthol , • Ae. 465 nm. A.. 553 nm. 
Anion Test: Positive test for chloride. • 

HCJIIIOiellelty: Thin-layer Cbromatosraphy 
System I. Spot 4 p.l of a 0.5� solution in water on silica gel 

F254 Merck (precoated plate). Develop with butanol : acetic 
acid : water (1 :  I :  2) to a height of 10-1 1 em. Detect with spray of 
ninhydrin reqent foUowed by gende heati111. R1 -0.5 l .  

System 2 .  Spot 4 p.l of a 0.5% solution in water in ceUutose F 
Merck (precoated plate). Develop with butanol : acetic acid : wa­
ter (1 :  I :  2) to a height of 10- 1 1 em. Detect with ninhydrin rea­
gent. R1 -0.57. 

Source: Synthetic (see Tyramine). 
Stanp: Protect from light and air . 

..,._ 

I. S. Spector, K. Melmoo. W. Loveabcq • .ad A. S�. J. P,.,_ml. Eq. T/ll't. , 
• •• 229 (1963); radioa product nuorac:cac:e mctbod . 

2. lM U.S. ,.,.,_.._,., XIX Rmoioa ( 1 97S), p. 616. 

.-........ ....._ 

N. Seiler .ad M. W.m-, HOfiiW Sq/rr'1 z. Pllylltl/. Clm11 . •  m. 229 ( 1 9M); radioa 
product lluoraceDce wilb fOI'IIIUieb,de - --.. 

R. A. Akwoa, An:ll. lllocll�"'· /lluploy1. , l i.J, 211 ( 1 960); rac1ioa product ftuoreoc:eac:c 
wilb Kl'llleia 111111 -.:iDOl. 

P. Caaalloa .ad J. D. Kliapwl, J. C,_,oll'. S<i . . II, 2S3 ( 1972); derivalialioa for 
... � �y. 

J. E. Siubeimer .ad E. Smilb. J. Plulnrt. S<i . . 52, 1«*1 (1963); inbred .ad ultraviolet 
lpeCira of telnpbeaylbonle derivelive. 

Copyright © National Academy of Sciences. All rights reserved.

Specifications and Criteria for Biochemical Compounds:  Supplement: Biogenic Amines and Related Compounds
http://www.nap.edu/catalog.php?record_id=19895

http://www.nap.edu/catalog.php?record_id=19895


-- - - � � 

Copyright © National Academy of Sciences. All rights reserved.

Specifications and Criteria for Biochemical Compounds:  Supplement: Biogenic Amines and Related Compounds
http://www.nap.edu/catalog.php?record_id=19895

http://www.nap.edu/catalog.php?record_id=19895


Copyright © National Academy of Sciences. All rights reserved.

Specifications and Criteria for Biochemical Compounds:  Supplement: Biogenic Amines and Related Compounds
http://www.nap.edu/catalog.php?record_id=19895

http://www.nap.edu/catalog.php?record_id=19895


Copyright © National Academy of Sciences. All rights reserved.

Specifications and Criteria for Biochemical Compounds:  Supplement: Biogenic Amines and Related Compounds
http://www.nap.edu/catalog.php?record_id=19895

http://www.nap.edu/catalog.php?record_id=19895


Copyright © National Academy of Sciences. All rights reserved.

Specifications and Criteria for Biochemical Compounds:  Supplement: Biogenic Amines and Related Compounds
http://www.nap.edu/catalog.php?record_id=19895

http://www.nap.edu/catalog.php?record_id=19895

	Front Matter
	Introduction
	Acknowledgments
	Data Sheets

