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Abstract—The brosynthesis of crotsparine, crotsparinine and sparsifiorine in Croton sparsiflorus has been studied
using racemic [Ar->H]J-coclaurine, isococlaurine and norcoclaurine Tyrosine and coclaurine are shown to be
precursors of all three alkaloids

RECENTLY we reported! the isolation of the proaporphine alkaloids crotsparine (1), N-
methylcrotsparine (2), and N,O-dimethylcrotsparine; dihydroproaporphines crotsparinine
(3)and N-methylcrotsparinine (4) and the aporphine sparsifiorine® (5) from Croton sparsif-
lorus. a South American weed which has now completely naturalized throughout the plains
of India. Of the 1solated bases N-methylcrotsparine is a potent hypotensive agent®; N-
methylcrotsparinine produces an mitial sharp transient fall of blood pressure followed by
a gradual sustained hypotension at 3-5 mg/kg dose; and N-methylsparsiflorine methiodide
also produces hypotension at 5-10 mg/kg. The magnitude of hypotension in this
case was similar to that of N-methylcrotsparine. The structure and stereochemustry of pro-
aporphine and dihydroproaporphine bases from C. sparsiflorus have been determined.! The
absolute configuration of these bases has been established* by chemical correlation. The
present communication describes the biosynthesis of crotsparine, crotsparinine and spar-
siflorine.

According to the most generally accepted biogenetic theory® oxidative cychisation of
coclaurine (7) could give rise to crotsparmne (1). Crotsparinine (3) could be formed by
reduction of one of the double bonds of crotsparine (1) and sparsiflorine (5) would arise
from crotsparine (1) by dienone-phenol rearrangement.

DL-2-['#C]-Tyrosine was initially fed to young C. sparsiflorus plants and it was
found that the plants were actively biosynthesizing crotsparine. In subsequent exper-
iments, labelled hypothetical precursors were fed to the plants. The results of several feed-
ings are recorded in Table 1; incorporation values are corrected for the obligatory loss

* Communication No 1951 from the Central Drug Research Institute, Lucknow, India
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Tartt b TeACER EXPERIMENTS ON Croton spaeseflor us
(+)-Precursor Alkaloids, incorporation ©,

Fed Crotsparine Crotsparmine Sparsifforine
[2-"*C-tyrosine 042 032 020
[3.5.8-'H]-coclaurine 190 062 028
[3.5'.8-*H]}-norcoclaurine 1 60 048 024
[3.5 5-*H]-1sococlaunine 0003 000 0002

Incorporation corrected for loss of tritium

of trittum (4 )-Coclaurine (8) was efficiently incorporated into crotsparme (1). crotspar-
mine (3) and sparsiflorine (5); (£ )-norcoclaurine (6) was also mcorporated into these alka-
loids but with less efficiency As expected. labelled ( +)-1sococlaurine (9) was not incorpor-
ated mnto any of thesc alkaloids These negative results are in agreement with the classical
theory® that cyclisation takes place only para and ortho to free phenolic hydroxyl groups
Labelled crotsparine derived from coclaurine was converted mto N-methylerotsparine (2)
which had the same molar activity Reduction to the tetrahydro derivative (11). treatment
with hot methanolic NaOH furnished essentially radiomactive N-methvltetrahvdrocrots-
parme Thus all the trittum was. as expected. %- to the carbonyl group i crotsparine
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Labelled crotsparmine derived from coclaurine, was converted mto N-methylcrotspar-
inime (4) having the same molar activity Reduction to the dihydro derivative (10), treat-
ment with hot methanolic NaOH gave. essentially radio mactive N-methyldihydrocrots-
parinmne Thus all the tritium was x- to the carbonyl group n crotsparinine Labelled spar-
siflorme derived from coclaurine, was converted into N-methylsparsiflorie (6) Base cata-
lysed exchange reaction i water gave mactive N-methylsparsiflorine

The foregoing results thus established that crotsparme (1), crotsparinine (3) and sparsif-
lorine (§) are biosynthesized 1n €' sparsiflorus from coclaurine The presence of this key
mtermediate m C. sparsiflorus was confirmed by trappimg experiment with pL-2-[ *C]-tyr-
osine when labelled coclaurie was isolated. Coclaurme thus fulfils both requirements of
a true precursor
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Crotsparine (1) and crotsparinine (3) have opposite configurations while sparsiflorine (5)
and crotsparine (1) have the same configuration at the corresponding asymmetric centres.
If crotsparine is a biosynthetic precursor of crotsparinine (3), a change of configuration
should occur at position 6a 1n the benzylisoquinoline moiety of the proaporphine (1) dur-
ing the course of biochemical transformations. Alternately crotsparine (1) and crotspar-
inine (3) could be biosynthesized by independent routes. Stuart and Grahm®’ have
reported that in Croton linearis the proaporphine, crotonosine is derived from linearisine,
a dihydroproaporphine having opposite configuration at the corresponding asymmetric
centre. These workers’ have recently mentioned that this conversion varies according to
the sex of the plant However, these aspects of the biosynthesis of crotsparine and crotspar-
inine in C. sparsiflorus are being further investigated.

EXPERIMENTAL

Synthests of benzylisoquinoline precursors The racemate of coclaurme,® norcoclaurine® and 1sococlaurine'®
were prepared by standard procedures

Labelling of precursors Tritium 1n the precursors was introduced by the technique published'' earlier (+)-
Coclaurine hydrochlonde (120 mg) in T,0 (0 5 ml 200 mc) contaiming K ¢-butoxide (150 mg) was heated under
N, (sealed tube) for 90 hr at 100° to give [3',5,8-*H] coclaurine which was purified as the hydrochloride (60
mg) Dilution with inactive hydrochioride and repeated crystallization from MeOH-Et,O did not cause loss of
activity The other benzylisoquinoline precursors were tritiated i the same way

Feeding experiments The hydrochlorides of the labelled precursors were dissolved in H,O Freshly cut young
plants of C sparsiflorus were dipped 1nto this aqueous solution pH ca 6 and the plants were allowed to take
up the precursors Water was added to the container to wash the precursors and the plants were kept alive After
a suitable period (4-5 days) for metabolism the plants were extracted for crotsparine, crotsparinine and sparsiflor-
mne

Isolation of bases The plant material (typically 250-300 g wet wt) was macerated with MeOH (300 ml) and
mactive crotsparine (150 mg) The MeOH was decanted and the residual plant material was percolated with fresh
MeOH (6 x 300 ml) The combined MeOH extract was concentrated m vacuo, the green viscous mass thus
obtained was treated with 29 aq tartaric acid (5 x 30 ml) The acidic solution was basified (pH &) with NH,OH
and the base was extracted with CHCl; It was purified by chromatography and crystalhzation (CHCI;-EtOAc)
Radioisotopic purity was checked by preparing N.O-diacetylcrotsparine and N-methylcrotsparine Crotsparinine
and sparsiflorine were similarly 1solated Both the bases were purified by the procedure described earlier ! Radior-
sotopic purity of these bases were checked by preparing N,0-dwacetylcrotsparinime and N-methylsparsifiorine

Degradation of crotsparine Tritum labelled crotsparine derived from (+ )-[3',5".83H]coclaurine was converted
into N-methyltetrahydrocrotsparine (11) Treatment with refluxing 5%, methanolic NaOH for 24 hr gave 1nac-
tive N-methyltetrahydro-crotsparine

Degi adation of crotsparinme Tritium labelled crotsparinine derived from (+)-[3.5",8-*H]-coclaurine was con-
verted into N-methyldihydrocrotsparinine (10) Treatment with refluxing 5°, methanolic NaOH for 24 hr yielded
mactive base

Degiadation of spar sifiorme Tritum labelled sparsifiorine derived from (+ }-[3".5".8-*HJ-coclaurine was con-
verted mto N-methylsparisflorine (6) Treatment with refluxing 59¢ methanohc NaOH for 15 hr furnished inactive
alkaloid
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