
Alkaloids of Thdlz'ctrum VI. 
Isolation of Obamegine from Thdlictmm rugosum 

By TOSHIAKI TOMIMATSU* and JACK L. BEAL 

A description is given of the isolation of a 
phenolic tertiary base from the roots of T. 
ragasum and the identification of this base 

as obamegine. 

H E  PRESENCE of magnoflorinc and berbcrine in T the roots of Thalictrum rugosurtz Ait. ( 1'. glaucum 
Desf.) has been reported in thc previous paper of 
this series (1). The present report describes the 
isolation of a phenolic tertiary base from the roots 
of T .  rugosum and thc identification of this base as 
obaniegine ( I ) .  

'The tertiary basc, m.p. 172" dec., [ a ] ~  + 241' 
(chloroform), was obtained in crystalline form from 
the crude tertiary basc fraction referred to in the 
previous paper (1) .  The U.V. spectrum suggestcd 
a henzcnoid nucleus, A,,,,,. 285 mp, while in the I.R. 
spectrum 2 hydroxyl peaks were dctectcd, 3450 
cm.-' and 3260 cm-'. The hTMR spectrum indi- 
cated the presence of 2 mcthoxyl and 2 N-methyl 
groups. In addition, the NMR spectrum showed 
the presence of benzene of crystallization. The 
molecular formula, C36H38~~0~ .2CsH6, was assigned 
on the basis of thc clcmental analysis which also 
suggested the presence of a benzene adduct. 

On trcatment of the phenolic base with diazo- 
methane, a product was obtained which posscsscd 4 
methoxyl and 2 N-mcthyl groups thereby verifying 
that the base contains 2 phenolic hydroxyl groups. 
Analytical data indicated the phenolic base to be of 
the berbamirie type. Since obameginc (2, 3) has 
been described as a phenolic base possessing 2 
hydroxyl groups and belonging to thc berbamine 
type alkaloids (4), this base was compared with an 
authentic sample of obamegine. 

The phenolic basc was shown to be identical with 
obamegine by cornparision of I.K. spectra and a 
mixed melting point dctermination. Finally, this 
basc and its O,O-dimethylether and O,O-diethyl- 
ether gave NMR spectra idcntical with the NMR 
spectra of obameginc, O,O-dimcthylobame~ne, and 
U,O-dietliylobaniegiiie. 

This is the first report of the isolation of obame- 
Sine from a Thalictrum species. Previously, aronlo- 
line (thalicrine) was isolated from Thalictrum thun- 
bergii D.C. by one of the authors (5-7). Aromoline 
belongs to the oxyacanthinc group of alkaloids. 
Thus, both the berbamine and oxyacanthine type of 
alkaloids have becn isolated from the gems Thalic- 
tvum. Both obamegine ( I )  and aromoline (11) have 2 
hydroxyl groups in the 7 and 4' or 4" positions. 
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EXPERIMENTAL' 
Material. -Roots of T .  rzqosuwi were obtained 

from Wayside Gardens, Mentor, Ohio. A iriinitmim 
of I00 plants arc being cultivated in Thc Ohio 
State University College of Pharmacy Medicinal 
Plant Garden. In  addition, herbarium specimens 
have been made and are on file. 

Isolation and Identification of Obamegine from 
T. Rugosum.-Milled roots, 6.2 Kg., were extracted 
with methanol in a continuous extractor until a 
ncgativc test of thc cxtrdctant for alkaloid wits 
obtained with Valser's reagent. The methanol 
extract was conccntrdted almost to dryness, in zfucuo, 
and poured while stirring into warm 556 acetic acid. 
The insoluble material was extracted repeatedly 
with 5y0 acetic acid until a negative test was oh- 
tained with \Taker's reagent. The acidic solution 
was freed from acidic and neutral substances by 
extraction with ether, and then made alkaline with 
ammonium hydroxide solution and cxtracted ex- 
haustively with ether to remove ether-soluble bases. 
The ether solution was extracted with 50/;, potassium 
hydroxide to remove the phenolic base. The solu- 
tion containing thc phenolic basc was made weakly 
acidic by adding hydrochloric acid and then basic 
with ammonium hydroxide solution. The alkaline 
solution was extracted with benzciie which was thcn 
dried over anhydrous sodium sulfate, filtered, arid 
evaporated to dryness to yield 4.8 Gm. of colorless 
crystallinc residue. Rcpeated recrystallization from 
benzene gave colorless needles, m.p. 372' dcc. 
[a]: + 241' (chloroform), ultraviolet A,,., 
(ethanol) 285 mp. The infrared spcctrum (chloro- 
form) showcd 3450 cm.-', 3260 crn.-l (OH). The 
KMR spectrum (CDClp) showed 7 7.60. 7.73 (AT- 
methyl), 6.27, 6.36 (O-methyl), 2.72 (benzene). 

H,  6.66; N, 3.73. Found: C, 76.52; IT, 6.59; N,  
3.76. 

The melting point was not depressed on admixture 
wit11 an authentic sample of obameginc, m.p. 172" 
dec. In addition, tlie infrared spectrum in potds- 
sium bromide of the sample was identical with that 
of an authentic sample of obamegine. 

0,O-Dimethyl Ether. - ~ A  (1.1-Gm. quantity of the 
above phenolic base was dissolved in 15 rnl. of 
methanol arid added to an ethereal solution of di- 
azomethanc which was rnade [rum 1.3 Grii. of p -  
tolylsulfonylmethylnitrosamidc and 0.8 Gm. of 
potassium hydroxide in 20 ml. of cthanol. 
After standing 3 days, the ether and the exccss 
diazornethanc were evaporated on a steam bath. 
The residue was dissolved in 20 i d .  of 5Oj, acetic 
acid solution which was then made basic with 
aqueous sodium hydroxide and extracted cx- 
haustively with ether. The ether solution was dried 

Ad-Calcd  for C ~ ~ H ~ ~ K Z O ~ . ~ C ~ H G :  C, 76.80; 

2 Melting points were determined with a Thomas-Hoover 
melting poini apparatus. lnfi aied spectra were obtained 
using a Perkin-Elnicr lnlracord spectlophotonieter, model 
237. The XMR spectra were obtained using a Val-ian 
Associates 60 megacycle spectroyhotometer. The authors 
thank Dr. David Dalton, Department of Chemistiy, for 
the NMK interpretations and valuable suggestions. 
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over anhydrous potassium carbonate and the ether 
then evaporated on a steam bath. The residue was 
dissolved in benzcne and chroInatographed on a 
column of ploelm, grade 1, neutral alumina (10 Gm., 
column 1 cm. X 6 crn.) using benzene as the solvent. 
A single compound was obtained in the eluate. The 
NMR data (CDCl3) indicated 7 7.46, 7.76 ( N -  
methyl), 6.12, 6.29, 6.41, and 6.87 (0-methyl), and 
was identified with that of O,O-dimcthylobdmegine. 

0,O-Diethyl Ether.-A 0.l-Gni. sample of the 
phenolic base was dissolved in 10 ml. of methanol 
and added to an ethereal solution of diazocthane 
which was made from 7 Cm. of nitrosoethylurea 
and 40 Gm. of 60% potassium hydroxide solution. 
After standing 4 days at  room temperature, the 
solution was treated by the usual method and the 

I1 
residue crystallized from acetone as colorless rosette 
crystds (0.098 Gm.), m.p. 203-204." The NMR 
spectrum (CDC13) showecl T values a t  7.39, 7.71 
(N-methyl), 6.22, and 6.40 (0-methyl). The 
NMK spectrum was superimposable with that of 
known 0,O-diethylobamegirie. 
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Tosyfation of N-Phenyf-N'- (3-hydroxypropyl) urea 
By ARTHUR F. FERRIS*, 0. LEROY SALERNI, and BEVERLY A. SCHUTZ 

Two unexpected products, N-phenyl-N'- (3- 
chloropropy1)urea (11) and 2-phenylimino- 
2,4,5,6 - tetrahydro - 1,3 - oxazine (111), are 
formed from the reaction of p-toluenesulfonyl 
chloride and N-phenyl-N'- (3-hydroxypropyl) - 

urea (I) .  

5 PART of a program dealing with the synthesis A of potential antiradiation drugs, it  became 
necessary to carry out the reaction of p-tolucne- 
sulfonyl chloride and N-phenyl-N'-(3-hydroxy- 
propy1)urea ( I  ). The authors have found that this 
reaction in pyridine solvent gives 2 unexperted 
products: iV-phcnyl-N'-( 3-chloropropy1)urea ( 11) 
and 2-phenylimino - 2,4,5,6 - tetrahydro-1,3 - oxazine 
(111) in total yield of 86y0. 

Addition at 0-10" of an equivalent of p-toluene- 
sulfonyl chloridc to the hydroxypropyl urea ( I )  
(prepared from 2 equivalents of phenyl isocyanate 
with 3-aminopropanol and subsequent basic hy- 
drolysis of the product) , I  followed by acidification 
gavc a white solid. The infrared spectrum of the 
solid revealed a tosylate ester band at 1340 cm.-' 
(2), and was totally void of tosylate anion absorp- 
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* Deceased. 
1 The procedure uwd for the tosylation reaction was 

escentially that of Marvel and Sekera ( I ) .  

tion. When dried in a vacuum oven a t  55" or 
allowcd to stand at room teniperaturc for 3 days, 
the solid decomposed. The resulting syrup did 
not crystallize on cooling, and its infrared spectrum 
showed intense tosylate anion bands at  1006 
and 1020 ern.-' ( 3 ) .  When dissolved in a minimum 
of ethanol and poured into water, a white solid 
precipitated ; its infrared spectrum did not show 
tosylate anion bands. -4 sodium fusion of this 
material rcvraled the presence of chlorinc, and 
elemental analysis for C, H ,  N, and C1 agreed with 
that calculated for N~phenyl-iV'-(X-chloropropyl)- 
urea. The yield was 48'5. 

The conversion of -OH to --C1 during a tos- 
ylation reaction is not unprecedented. Under 
certain conditioiis and with phenols bearing nitro 
groups in the nucleus, an abnormal reaction (4, 5 )  
tdkcs place in which the 011 group is replaced by 
chlorine. 

The filtrate from t h e  chloro-urea was made 
strongly basic with 107; sodium hydroxide, and 
additional white solid precipitated. Again, the 
infrared spectrum was void of tosylate anion bands. 
A sodium fusion for sulfur and chlorine was negative 
arid rlemcntal analysis agreed w-ith that calculated 
for 2-plienylimino-2,4,5,6-tetrahydro-l,3-oxazine. 
The yield was 38:h. 

These observations can be rationalized in the 
following way. The tosylation reaction gives a 
mixture of the chloro-urea (11) and N-phcnyl- 




