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Aba f r ac t - A me t hod i s desc r i bed f or t he i so l a t i on and i den t i f i ca t i on o f t hr ee ~pheny l e t hy l -
am i ne a l ka l o i ds f rom Acac i a be r t a r rd i e r i (gua j i l l o ) . The i so l a t ed am i nes we r e i den t i f i ed by
means o f pape r , t h i n - l aye r , and gas~hroma t ogr aphy as t y r am i ne , N -me t hy l t y t am i ne and
horden i ne .

I NTRODUCT I ON

Acac i a be r l and i e r i (gua j i l l o ) i s a membe r o f t he f am i l y Legum i nosae . I t i s a dec i d i ous
shrub 3 . t o 14 f t i n he i gh t w i t h p i nna t e l eaves and f ew or no pr i ck l es . Th i s p l an t grows
i n i t s gr ea t es t dens i t y i n t he Edwa rds P l a t eau o f Texas and Nor t he rn Mex i co .

Dur i ng pe r i ods o f ex t ended drough t , sheep and goa t s may i nges t t he p l an t exc l us i ve l y
f or pe r i ods o f 6 t o 12 mon t hs be f or e deve l op i ng a l ocomo t or a t ax i a o f t he h i ndqua r t e r s .
The cond i t i on i s co l l oqu i a l l y ca l l ed " gua j i l l o wobb l es " or " l i mbe r l eg " .

CAMP and LYMAN [1] i so l a t ed t he sympa t hom i me t i c am i ne , N -me t hy l - ß -pheny l e t hy l -
am i ne , f rom gua j i l l o . Fur t he r i nves t i ga t i on r evea l ed t he pr esence o f a l ka l o i ds o t he r t han
N -me t hy l - ß - pheny l e t hy l am i ne . The pr esen t s t udy was i n i t i a t ed t o e l uc i da t e t he chem i ca l
na t ur e o f t hese un i den t i f i ed a l ka l o i ds .

MATER I ALS AND METHODS
Ex t r ac t i on procedur e

Th i r t y - f i ve pounds o f ground l eaves f rom gua j i l l o we r e ex t r ac t ed w i t h 70% e t hano l
ad j us t ed t o a pH o f 2 w i t h concen t r a t ed HC I . The ex t r ac t i on procedur e was r epea t ed
3 t i mes , and a f i na l ex t r ac t i on was made us i ng 33% e t hano l .

The comb i ned l i qu i d ex t r ac t s we r e concen t r a t ed unde r r educed pr essur e t o a vo l ume
o f 5 L , t hen d i l u t ed t o 10 I . w i t h wa t e r . A p l an t p i gmen t pr ec i p i t a t ed upon t he add i t i on
o f wa t e r and was r emoved by f i l t r a t i on . The f i l t r a t e was concen t r a t ed unde r r educed
pr essur e t o 4 I . A sa t ur a t ed so l u t i on o f sod i um hydrox i de was added t o t he f i l t r a t e and a
ye l l ow pr ec i p i t a t e f ormed wh i ch was r emoved by cen t r i f uga t i on .

The bas i c supe rna t an t so l u t i on was f ur t he r c l a r i f i ed by t he add i t i on o f l ead ace t a t e and
l ead subace t a t e [2] , and t he heavy pr ec i p i t a t e was r emoved by cen t r i f uga t i on . Concen -
t r a t ed HC l was added t o t he so l u t i on t o pr ec i p i t a t e t he excess l ead as l ead ch l or i de , and
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the prec i p i t a t e was removed by f i l t ra t i on . The ac i d i c f i l t ra t e was ad j us t ed to pH 8 w i th
sod i um carbona t e , and the pheno l s were ext rac t ed i n to ch l oro form . The ch l oro form
ext rac t was ext rac t ed repea t ed l y w i th an aqueous sod i um hydrox i de so l u t i on to separa t e
the pheno l i c am i nes f rom the non-pheno l i c am i nes .

The a l ka l i ne aqueous phase was made ac i d i c w i th concen t ra t ed HC l and then a l ka l i ne
once aga i n w i th sod i um carbona t e . Then the pheno l i c am i nes were ext rac t ed i n to ch l oro-
form or e ther .

Chroma tograph i c t echn i ques
Paper chroma tography . A samp l e o f the crude p l an t ext rac t was chroma tographed

two-d i mens i ona l l y on Wha tman No . 1 paper us i ng the fo l l ow i ng so l ven t sys t ems : (1)
n-bu t ano l sa tura t ed w i th wa t er : ace t i c ac i d (10 : 1) ; (2) n-bu t ano l : e thano l : ammon i um
hydrox i de (90 : 10 : 1) . Ascend i ng chroma tography was used to deve l op the paper s t r i ps
suspended by g l ass rods i n sea l ed chroma tography chambers .

The hydroch l or i de sa l t s o f the i so l a t ed am i nes and re f erence am i nes were d i sso l ved
i n ch l oro form or me thano l and spo t t ed on Wha tman No . 1 paper . The paper s t r i ps were
deve l oped ascend i ng l y i n the so l ven t sys t ems : (1) sec . -bu t ano l : wa t er : form i c ac i d
ace t i c ac i d (30 : 4 : 3 : 1) ; (2) i so-propano l : ace t i c ac i d : wa t er (15 : 3 : 2) .

Th i n l ayer chroma tography . S i l i ca Ge l G (E . Merck ) p l a t es o f 025 mm th i ckness were
used to chroma tograph the re f erence compounds and the p l an t am i nes . The p l a t es were
ac t i va t ed and s tored a t 100° i n an e l ec t r i c oven . Top and s i de boundar i es were cu t
i n the p l a t e ma t er i a l w i th a penc i l to f ac i l i t a t e smoo ther so l ven t f ron t s and to s top the
so l ven t f ron t s a t a des i red he i gh t .

The p l an t am i nes and re f erence am i nes were app l i ed as the hydroch l or i de sa l t s on th i n
l ayer p l a t es . The so l ven t sys t ems tha t gave sa t i s f ac tory resu l t s were : (1) sec . -bu t ano l :

wa t er : g l ac i a l ace t i c ac i d (15 : 3 : 2) , (2) n-bu t ano l : g l ac i a l ace t i c ac i d : wa t er (12 : 3 : 5) , (3)
i so-propano l : g l ac i a l ace t i c ac i d : wa t er (15 : 3 : 2) , and (4) n-bu t ano l sa tura t ed w i th wa t er .

Cas- l i qu i d chroma tography . A Warner -Ch i l co t t Company Mode l 604 gas chroma to-
graph , equ i pped w i th a f l ame i on i za t i on de t ec tor , and a 10 / 1 ou tpu t sp l i t t er for prepara t i ve
work , was used to chroma tograph the p l an t am i nes and re f erence samp l es . The co l umn
was prepared accord i ng to the me thod o f BROCHMANN e t a / . [3] . The co l umn cons i s t ed
o f chromosorb W (Johns-Manv i l l e ) 60-80 mesh , wh i ch was deac t i va t ed w i th hexame thy l -
ä i s i l i zane [4] and coa t ed w i th 30 per cen t SE-30 [5] . The co l umn ma t er i a l was packed i n
s t a i n l ess st ee l tub i ng (3 / 8 i n . x 6 f t ) . The co l umn was opera t ed i so therma l l y a t 202 ° and
the ou tpu t sp l i t t er t empera ture was ma i n t a i ned a t 268 ° . The car r i er gas (n i t rogen) f l ow
ra t e was 296 m l per m i n . A l l o f the samp l es were chroma tographed as the f ree base i n
me thano l . Co l l ec t i ons were made i n U shaped g l ass tubes a t room t empera ture .

Chromogen i c reagen t s
A 0~1% so l u t i on o f n i nhydr i n i n 95 % e thano l was u t i l i zed to t es t for pr i mary and

secondary am i nes . Ehr l i ch ' s reagen t [6] was used to t es t for the presence o f the i ndo l e
group. Dragendor f f ' s reagen t [7] was used because i t was found to be spec i f i c for cer t a i n o f
the a l ka l o i ds presen t . Pheno l i c compounds were de t ec t ed w i th Pau l y ' s [8] reagen t .

A spray reagen t for secondary a l i pha t i c am i nes [9] cons i s t ed o f a 1 % n i t ropruss i de
so l u t i on to wh i ch 10% , by vo l ume o f ace t a l dehyde was added . The chroma togram was
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sprayed w i th th i s reagen t , and then i t was sprayed w i th a 2 % so l u t i on o f sod i um carbona t e
and hea t ed a t l 00° for 5 m i n . A b l ue co l or was pos i t i ve for secondary a l i pha t i c am i nes .

The sod i um p i cra t e reagen t [10] for hydrocyan i c ac i d and cyan i des was prepared by
comb i n i ng 1 m l o f a sa tura t ed so l u t i on o f p i cr i c ac i d w i th 3 m l o f 10% sod i um hydrox i de .

Re f erence samp l es
Tyram i ne , 3-hydroxy tyram i ne , and horden i ne were ob t a i ned commerc i a l l y . N-me thy l -

ß-pheny l e thy l am i ne was prepared by the me thod O f CAMP and MooRE [11] .
r r -me thy l tyram i ne was syn thes i zed by the procedure o f K IRKWOOD and IV IAR ION [12] ,

s t ar t i ng w i th the i n t ermed i a t e ß- (4me thoxypheny l ) -e thy l am i ne . The me thod was a l t ered
i n tha t the x-me thy l tyram i ne was prec i p i t a t ed f rom anhydrous e ther as the hydroch l or i de
sa l t by us i ng a l coho l i c hydrogen ch l or i de .

RESULTS AND D ISCUSS ION

A samp l e o f the crude ac i d i c p l an t ext rac t was chroma tographed two-d i mens i ona l l y
on a ser i es o f paper chroma tograms . A concen t ra t ed spo t tha t was pos i t i ve w i th Dragen-
dor f f ' s reagen t and n i nhydr i n was i den t i f i ed by compara t i ve chroma tography as tv-me thy l -
ß-pheny l e thy l am i ne , as repor t ed by CAMP and LYMAN [1] . Two un i den t i f i ed spo t s o f
l ower concen t ra t i on t ra i l ed beh i nd the N-me thy l -ß-pheny l e thy l am i ne and gave pos i t i ve
n i nhydr i n and Pau l y ' s t es ts bu t nega t i ve Dragendor f f ' s , Ehr l i ch ' s and sod i um p i cra t e t es ts .
The pos i t i ve n i nhydr i n and Pau l y ' s t es t i nd i ca t ed tha t the compounds were pheno l i c am i nes .

When the ch l oro form ext rac t con t a i n i ng the pheno l i c compounds was chroma tographed
on th i n l ayer p l a t es , four pheno l i c compounds were de t ec t ed w i th Pau l y ' s reagen t . Two
o f the compounds gave a pos i t i ve n i nhydr i n t es t , a th i rd gave nega t i ve n i nhydr i n t es t bu t
a pos i t i ve Dragendor f f ' s t es t . The four th pheno l was nega t i ve w i th n i nhydr i n and Dragen-
dor f f ' s t es ts .

The a l ka l o i ds were ext rac t ed f rom the p l an t ma t er i a l i n m i nu t e quan t i t i es , and compara -
t i ve chroma tography was emp l oyed i n an a t t emp t to i den t i f y some or a l l o f the compounds .
The re f erence compounds were se l ec t ed f rom the ß-pheny l e thy l am i ne ser i es o f a l ka l o i ds [13] ,
because N-me thy l -ß-pheny l e thy l am i ne had prev i ous l y been i so l a t ed f rom gua j i l l o [1] . The
pheno l i c compounds i n the ß-pheny l e thy l am i ne ser i es tha t cou l d have been i so l a t ed by the
ext rac t i on procedures and a l so g i ven pos i t i ve Pau l y ' s t es ts were t yram i ne , x-me thy l -
tyram i ne and horden i ne . 3-Hydroxy tyram i ne gave a nega t i ve Pau l y ' s t es t and was e l i m i -
na t ed as one o f the pheno l i c am i nes .

Re f erence samp l es o f t yram i ne and N-me thy l tyram i ne were chroma tographed on paper
a l ong w i th the ch l oro form ext rac t con t a i n i ng the pheno l i c a l ka l o i ds o f gua j i l l o . When
sprayed w i th Pau l y ' s reagen t , two o f the p l an t am i nes had R! va l ues cor respond i ng to
t yram i ne and N-me thy l tyram i ne . Tyram i ne gave a charac t er i s t i c purp l e co l or and N-me thy l -
tyram i ne gave a grey co l or when t es t ed w i th n i nhydr i n . The p l an t am i nes o f comparab l e R f
va l ues gave i den t i ca l co l ors . One o f the pheno l i c compounds cor respond i ng to N-me thy l -
tyram i ne gave a pos i t i ve t es t for a secondary am i ne when t rea t ed w i th the n i t ropruss i de
reagen t (Tab l e 1) .

Gas- l i qu i d chroma tography was emp l oyed bo th as an ana l y t i ca l too l and as a prepara -
t i ve me thod o f pur i f i ca t i on . A compar i son o f re t en t i on va l ues be tween s t andards (F i g . 1)
and a ch l oro form ext rac t con t a i n i ng bo th pheno l i c and non-pheno l i c am i nes (F i g . 2)
demons t ra t ed the p l an t am i nes to be t v-me thy l -ß-pheny l e thy l am i ne , t yram i ne and N-me thy l -
tyram i ne . I t was i mposs i b l e to de t ec t horden i ne i n the presence o f N-me thy l tyram i ne on
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TABLE 1 . PAPER CHROMATOGRAPHY OF AM INE4 ISOLATED FROM OUAJ ILLO
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" Samp l e was spo t t ed as hydroch l or i de sa l t .
tSo l ven t sys t ems : (1) sec :BuOH : H , O : HCOOH : HOAc (75 : 10 : 7 " 5 : 2 "

(2) i so-PrOH : HOAc : H , O (75 : 15 : 10) .

N-METHYLTYRAM INE

TYRAM INE

HOROENNE

N-METHYL-B-PHENYLETHYLAMWE

4 8 12 16 20 24

T IME IN M INUTES
F IG. 1 . GAS-L IQU ID CHROMATOGRAPHY OF RBFERENCE SAMPLES ON A CHROMOSORB W COLUMN

COATED w ITH 30 ~sE-30 .
Vapor i zer t empera ture was 268° and co l umn t empera ture was 202 ' .

Samp l e "
So l ven t sys t emt Spray reagen t

( I ) (2) Pau l y ' s

N i t ropruss i de
and

ace t a l dehyde N i nhydr i n

R f
Tyram i ne 056 073 Red Nega t i ve Purp l e
N-me thy l -

tyram i ne 064 0 " 76 Red B l ue Grey
P l an t am i nes 0 " 58 0 " 70 Red Nega t i ve Purp l e

0" 64 0" 76 Red B l ue Grey
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T IME IN M INUTES
F10 . 2 . GAS-L IQU ID CHROMATOGRAPHY OF PLANT AM INF3 ON A CHROMOSORB W COLUMN

COAT® W ITH 3O~ 3&-3O.
Vapor i zer t empera ture was 268° and co l umn t empera t l nro was 202° . The ma j or peaks are

(A) N-me thy l -ß-pheny l e thy l am i ne , (B) tyram i ne , (O N-me thy l tyram i ne and horden i ne .

the ana l y t i ca l co l umn because o f the m i nu t e quan t i t y o f horden i ne presen t i n the p l an t
ext rac t .

A ch l oro form ext rac t con t a i n i ng the pheno l i c a l ka l o i ds o f gua j i l l o was sub j ec t ed to
prepara t i ve gas- l i qu i d chroma tography and the peaks cor respond i ng to t yram i ne , N-me thy l -
tyram i ne and horden i ne were co l l ec t ed . The pheno l i c p l an t am i nes co l l ec t ed f rom gas-
l i qu i d chroma tography were spo t t ed w i th s t andards on th i n l ayer p l a t es . The chroma to-
grams were deve l oped i n 4 so l ven t sys t ems and the pheno l i c compounds were de t ec t ed
w i th Pau l y ' s reagen t . In each so l ven t sys t em , the R~ va l ues for the three pheno l i c am i nes
i so l a t ed f rom gua j i l l o were comparab l e to the Rf va l ues ob t a i ned w i th re f erence samp l es
o f t yram i ne , N-me thy l tyram i ne and horden i ne (Tab l e 2) .

The ext rac t i on procedure and chromogen i c reagen t s c l ass i f i ed the i so l a t ed compounds
as pheno l i c am i nes . The re t en t i on va l ues o f gas- l i qu i d chroma tography for re f erence
samp l es and the i so l a t ed p l an t am i nes were comparab l e . From these f i nd i ngs i t was
conc l uded tha t the i so l a t ed p l an t a l ka l o i ds were t yram i ne , x-me thy l tyram i ne and horden i ne .

SUMMARY
(1) A procedure i s descr i bed for the i so l a t i on o f three pheno l i c am i nes f rom Acac i a

ber l and i er i by means o f so l ven t ext rac t i on and gas chroma tography .
(2) The chromogen i c reagen t s and chroma tography t echn i ques used to i den t i f y and

i so l a t e the am i nes are presen t ed .
(3) The p l an t am i nes were found to be i n the ß-pheny l e thy l am i ne ser i es o f a l ka l o i ds .

Compara t i ve paper , th i n l ayer , and gas- l i qu i d chroma tography i den t i f i ed the i so l a t ed
pheno l i c am i nes as tyram i ne , x-me thy l tyram i ne , and horden i ne .



90

 

HERMAN R . ADAMS and BENN i E J . CAMP

TAHLE 2 . Tmmv LAYER C f IROMATOORAPHY OF GLC PUR I F IED PLANT AM INES*

" 0 "2S mm S i l i ca Ge l G P l a t es .
tSamp l es were spo t t ed as hydroch l or i de sa l t .
$So l ven t sys t ems :

 

(1) sec . -BuOH : HOAc : H , O (75 : 15 : 10) .
(2) n-BuOH : HOAc : H , O (60 : 15 : 25)
(3) i so-PrOH : HOAc : H , O (75 : 15 : 10)
(4) n-BuOH sa tura t ed w i th H , O .
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Samp l e t (1)

So l ven t

(2)

sys t ems$

(3) (4)

Spray reagen t

Pau l y ' s
R I

GLC pur i f i ed
p l an t am i nes 0 " 10 0 "42 0 " 14 0 " 06 Red

0 " 39 0 " 56 0 "51 0 "27 Red
0 "28 0 "51 0 " 31 0 " 17 Red

Horden i ne 0 " 10 0 " 42 0 " 14 0-06 Red
Tyram i ne 0 " 39 0 "56 0 " 51 027 Rcd
N-me thy l tyram i ne 0 " 28 0 " 51 0 "31 0 " 17 Red


