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- From the Chinese drug, Mu-fang-chi, the writer [Chou, 1035]
reported the 1solation of two alkaloids, menisine, C,,H,,NO., and meni-
sidine, C,;H;N,O,. The former has a m.p. of 127°, containing one
molecule of water of crystallisation and a m.p. of 152°, when anhydrous.
The empirical formula of menisine, if written with one hydrogen atom
less, as C,,H,,NO; and doubled, would have the composition C,;H ,.N,O,,
identical with that of tetrandrine | Kondo and Yano, 1932; Chen and

Chen, 1935]. Besides the melting points, menisine and tetrandrine were
found to be similar 1n general properties such as solubilities 1 organic
solvents and specific rotations and in their pharmacological action [Chen
and Chou, 1937]. On degradation by Hofmann’s method, both meni-
sine and tctrandrine gave also same resulling products, consisting of a
methine base, m.p. 1717, another substance, m.p. 247° and a nitrogen-
frece substance, m.p. 221° as previously described by Kondo and Yano
1029 ] except the cubstance melting at 247°. These facts led the writer
to think that memsine 1s 1comeric with tetrandrine and would probably
have the molecular tormula of C,;H .N.,O; as assigned to the latter by
Kondo and Yano [1932]. In fact, when menisine was heated to a
temperature ot 150" tor 3 hours, it has been found to be transformed
completely 1nto tetrandrine, only partial conversion being obtained at
lower temperatures It 1s interesting to point out that during the extrac-
tion of menisine from Mu-tang-chi [Chou, 1935], the operations were
~carried out at room temperatures instecad of hot alcohol extracts, pro-
cesses employed by different workers for the i1solation of tetrandrine.

FXPERIMENTAL

IFor comparison, the degradative experiments by Hofmann’s method

have been carrted out with menisine and tetrandrine separately under
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similar conditions. Since the resulting products were found to be exact-
Iy the same in both cases, only those experiments with mienisine will be
described as follows  The tetrandrine used has been genercusly cup-

plied by Hsu who isolated an alkaloid named Hanfangchin A [1g35]
and found that latter to be 1dentical with the tetrandrine of Kondo and

Yano [1928] in all respects by comparing with an authentic specimen

'Hsu, 1937].

Degradation of menisine by Hofmann’s method.

Pure menisine, m.p. 127°, 1n the quantity of 10 g was converted
into 1ts methiodide as described previously [Chou, 1035| and then into
its corresponding metho-chloride by warming with. an excess ¢f AgCl
in water on the water bath for sometime. The aqueous solution was
filtered, concentrated to 30 cc and then boiled with 3 g of sodium

hydroxide for one hour with reflux condenser. The alkaline solution
and 1nsoluble gum were extracted repeatedly with hot benzol, leaving
undissolved a portion of amorphous residue which was taken up easily
with chloroform. The benzol extract was called fraction A and the
chloroform extract fraction B. The fraction A was shaken up with a
sufficient quantity of N /10 hydrochloric acid and the aqueous layer
separated. On standing, the acid solution gave an abundant quantity
of the hydrochloride of a methine base in fine needles. It was filtered,
dissolved in hot water, made alkaline and extracted with an excess of

cther in which it was soluble with difficulty. The ethereal soluticn, when

dried and concentrated, gave a deposit ot the methine base in rhembic
prisms. When recrystallised pure from methyl alcohol, 1t formed col-
ourless prisms, melting at 171, 1dentical with that of & —methine basc

from tetrandrine as described by Kondo and Yano [1929] and differing
from the latter in being optically inactive in methyl alcohol solution.

Analysis: 0.0520 g sub. gave o.140 g CO, and 0.0344 g H, O
( =73.90;, H=7.40
Calculated for the methine base, C, H N,O, C=73.85; H=7.08.
Its methiodide, prepared by warming the methine base with methyl
1odide 1n methyl alcohol solution, formed vyellowish orange prismatic
needles, m.p. 257° with a previous lightening in colour at about 230°.

From the acid mother liquor, after the removal of the crystalline
nydrochloride of the methine base as described above, there has been
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1solated another base in the form of its methiodide, large bluish rhom-
boids, m.p. 217° and also optically inactive.

I'he fraction B, i.e. the chloroform extract of degradative pro-
ducts, was dried and distilled, leaving behind a reddish residue which,
when crystallised pure from methyl alcohol, formed yellowish orthor-
hombic prisms, m.p. 248° with decomposition. It was only sparngly
soluble 1n ether or benzene but easily soluble in chloroform, alcohol or
methyl alcohol. Its methyl alcohol solution was found to be highly

dextrorotatory; a 0.5 per cent solution in methyl alcohol in 1 dm tube

gave specific rotation of 3.125°; whence | o ] —%—- = 4+ 625°, unlike the

Z-metnine base as described by Kondo and Yano [1929], its composi-
tion was found to bhe C,H. N,O, according to the following analy

tical data:

(1) ©0.0527 g sub. gave 0.1274 @ CO, and o0.0326 g 1,0
C=65.03 : 11=06.02

(2) 0.0547 g sub. gave o.1325 g CO, and o.0350 g I, O
C=66.06 : 1=7.16

(3)  0.16067 g sub. gave o0.007365 g NII, by Kjeldhal’s method
N = 3.66

Calculated for C JH. N O, C=066.14 : II=7.08 : N=3.67

Its methiodide was obtained 1n yeliowish rhombic prisms, m.p. 258°
with decomposition when recrystallised from methyl alcohol. Its aqueous

solution was dextrorotatory; a 0.2 per cent solution in water in 2 dm
tube gave specific rotation of 1.477; whence |[a] ___11*)» — +367.50
Second stage of the Hofmann degradation.

All residues from the first stage of degradative experiments either
in the form of the free base or methiodides were united and boiled again
with methyl iodice to ensure complete methylation The mixed methinc
methiodides o obtained were converted with AgCl into their correspond-
ing metho-chlorides and then boiled with 10 per cent sodivm hydroxide
for one hour. The trimethylamine cvolved was abscrbed by dilute
hydrochloric acid and rcacily gave {rimethylemine aurichleride, rhom-

bic prirms, m.p. 250" with decompaosition.
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Analysis @ 0.0723 g sub. gave 0.0355 Au @ Au=40.10
Calculated for (CHL) N.HCLAuCl, : Au=9.41

The alkaline hiquor and the precipitated resinous substance were
cxtracted with chloroform in which the latter readily dissolved. The
chloroform solution, when dried and distilled, left behind a gummy
residue.  When recrystallised repeatedly from chleroform with the addi-
tion of alcohol, 1t formed colourless orthorhombic prisms, m.p. 2217,
corresponding to that of the nitrogen-free substance. C,;H,.O, obtained
from tetrandrine by Kondo and Yano [1932]. When mixed with the
latter prepared in our laboratory with tetrandrine, its m.p. remained un-

changed. The degradative experiments by Hofmann’s method as des-
cribed above were repeated with tetrandrine under similar conditions

and the same resulting products were obtained.

Conversion of menisine mto tetrandrine.

I ¢ of pure menisine, m.p. 127°, was heated to a temperature of
150" for 3 hours. lhe resulting product became highly coloured and
was taken up with alecohol in which a part remained undissolved. The
alcoholic solution was filtered, distilled and the residue taken up with
acetone from which 1t readily crystallised on concentration. When
recrystallised repeatedly trom acetone with the addition of a few drops
of water, 1t crystallised out 1n prismatic needles, m.p. 2177, not depressed
by mixing with tetrandrine. Another sample of menicine was heated to
a temperature of 120" for 3 hours and the resulting product was found

to consist of chiefly unchanged menisine.

SUMMARY

The alkaloid, menisine, isolated from the Chinese drug, Mu-fang-chi,
was assigned to the empirical tormula C,H,.INO,; which, if written with
one hydrogen atom less and doubled, would have the composition
C..H,.N.O,, 1dentical with that of tetrandrine. It has now been found
to be 1comeric with the latter, differing from each other only in their
melting points.  On degradation by Hofmann’s method, both menisine
and tetrandrine gave same resulting products consisting of a methine
base, C,,H,N.O,, m.p. 171°, another in the form of its methiodide,
m.p. 217" and a third substance having the composition C,,H. N.O,,,
a m.p. of 248 and a specific rotation of + 625°.  When the Hofmann
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degradation was carried a stage further on menisine and tetrandrine,
trimethylamine and a nitrogen-free substance m.p. 221° were obtained
in both cases. When menisine was heated to a temperature of 150° for
3 hours, 1t has been tound to be transformed completely into tetrandrine
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