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dissolved in 6 nil. of chloroform, and agitated overnight 
with 1 g. of freshly prepared manganese dioxide. The 
wspension was diluted with warm chloroform, filtered, 
washed, and concentrated to dryness. The resulting oil had 
:L strong selective absorption around 240 mp, but could not 
be crj-etallized even after chromatography. Acetylation in 
the usual manner, however, gave 127 mg. of IIIb,  crys- 
tallized from hexane, m.p. 144-147’; A:::“ a t  237 mp ( E  = 
15,900);   CY]^ +117.8; IR peaks a t  5.80, 6.01, 6.18, and 
8.08. 

Anal. Calcd. for C29H3205: C, il.lOc7,; H, 8.307,; Folind: 
C, 71.37%; €1, 8 327,. 
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Several H r  unfelsia species (fain. Solanaceae) are 
widely used as ornamental OF medicinal plants in 
Brazil and other South American countries and the 
roots of Brunfelsia Hopeana (Hook.) Benth. 
(popular name “hIanac&”) are listed in the Brazil- 
ian Pharmacopoeia. The older literature mentions 
a number of components but none seems to have 
lwei1 satisfactorilv characterized so far. Lascelle- 
Scott2 mentions the presence of an alkaloid which 
he named fraiicisceiiie.” I,enardsoii3 also reported 
on the alkaloid which he named “manacine.” 
The most extensive paper is by Brand14 who worked 
oil niaiiaciiie and its degradation products. Later 
Yeckolt? claimed to have isolated still another 
alkaloid which he named “brunfelsine.” Although 
analytical data are presented by Brandl, none of 
the mentioned substances had been obtained in a 
crystalline state. The only crystalline compound 
mentioned thus far by Lenardsoii and Brand1 is one 
ivhich was notable because of its w r y  strong blue 
Auoresc~e~ire. Hrand14 believed it to be aesculetin 
(Ci,7-dihvdroa~couniariri) based 011 a color reactioii 
and a combustion analysis. 

(1) Research Fellow, The Rockefeller Foundation, with 
Department of Chemistry, Wayne State Gniversity, Detroit 
2, illich. 

(2) TI-. Lascelle-Scott, Jahresber. Pharm. ( N . F . ) ,  162 
(1887). 

(3) R. Lenardson, Chenz. Zentr., 11 (1885). 
(4) J. Brandl, 2. Bzol., 31, 291 (1899). 
( 5 )  Th. Pecliolt, Bv. dcut. pharni. Ges., 19, 292 (1909). 

I n  our o m  investigations concerning the pos- 
sible occurrence of alkaloids in the mentioned 
plant, we could isolate the same fluorescent com- 
pound which, however, was not aesculetin but its 
methyl ether scopoletin, having been identified by 
mixture melting point and infrared and u1 traviolet 
spectral comparison x i th  an authentic sample.6 
Scopoletiii (6-methoxy-7-hydroxycoumarin) has 
been found to occur in a number of plants of the 
Solanaceae and other fa mi lie^.^ 

Further investigation showed this compound to 
be present in other Brunjelsin species as nell. 11 
could be isolated from the folloning, all collected 
in the vicinity of Rio de Janeiro : 

Brunfelsia Hopeaiza (Hook.) Reiith. (Fracibcea 
uiiiflora Pohl.). 

Brunfelsia calycina Bcnth. var. macrantha Bailey 
(Br. grandiff ora Don.). 

Brunfelsia ramosissima (Pohl.) Benth. 
It was also found that the presence of the sub- 

stance is not limited t o  the roots, but is general 
throughout the plants, iii roots, stems, twigs, 
leayes, and flowers. Its reniarkable fluorescence 
allows it to be easily detected hystologically by 
ultraviolet microscopy. 

Isolation of scopoletin was accomplished by 
first extracting the ground plant material n ith 
water and then the aqueous extract continually 
with chloroform. The crude substance \I hich re- 
mained after evaporation of the sol\ erit T\ as theii 
purified by alternate sublimation in Caciio and re- 
crystallization from ethanol. The melting point 
was 204”, the yield in all three species being close 

It is interesting to record that Leiiaidsoii, the 
earliest of the above mentioned investigators, 
thought that the crystalline compound could pos- 
sibly be identical with the then recently disco\ cred 
“gelseminic acid.” We knon today that “gelse- 
niinic acid” IS, in fact, scopoletin and Leuardsoii’s 
assumption was therefore quite correct. 

Scopoletin has been found 11orrnally to o r r ~ ~ r  
only in trace amounts in plaiits of the family 
Solonaceae (tobacco, potato), but its concentraliori 
in the tissues increases significantly as a result of 
virus i n f e ~ t i o n . ~ ~ ~ ~ ~ ~  The fact that it is present i l l  

relatively high amounts in healthy plants of other 
genera of the same family suggests a similarity be- 
tween the metabolism of healthy individuals of om’ 
genus n ith that of diseased iiidi\viduais of anothw 

to 0.1%. 

(6) We a.re indebted to  Airs. Dolores J. Phillips, Spectro- 
photometric Laboratory, Wayne State University, for the 
infrared and ultraviolet measurements. 

( 7 )  R. H. Good\Tin, ilnn. Rev. Plant Physiol., 4 ,  283 
(1953). 

(8 )  R. J. Best, dustralian J .  Ezp. Biol. kfecl. Sci., 14, 
199 (1936); 22, 251 (1944). 

(9) IT’. A. hndreae, Can. J .  Research, 26C, 31 11948). 
(10) S. R .  hndreae and W. A. Andreae, Can. .I. Research, 

27C, 15 (1949). 
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Biologically active fluorinated derivatives have 
been mentioned by Schrader‘ and Knunyants2 

among the derivatives of 2-fluoroethyl chloroform- 
ate. In  two preceding we have described 
a number of 2-fluoroethylurethan derivatives. Si- 
multaneously with our investigations Sawicki, Ray, 
and Oliverio5-’ have also published papers about 
the preparation of new fluorinated urethans. 

The inhibiting action of fluoroacetic acid and 2- 
fluoroethanol, respectively, on the growth of ex- 
perimentally produced malignant tumors has al- 
ready been mentioned by  US.^,^ However, due to the 
rather high toxicity of both compounds, an at- 
tempt was made to find less toxic, biologically ac- 
tive derivatives. It appeared possible that the de- 
rivatives of 2-fluoroethylurethan would meet these 
requirements because their pharmacological tests10 
only shorn the appearance of toxic symptoms after 
a longer period of latency. 

The compounds were too toxic in the chemothera- 
peutical experiments,11 so that no significant effect 
could be observed. However, in some cases there 
was a slight but definite therapeutic activity toward 
cancer and we have therefore continued the prep- 
aration of further derivatives in the hope of find- 
ing less toxic members of the 2-fluoroethyl series. 
The nen- derivatives thus prepared are listed in 
Table I. 

Some of the newly prepared derivatives have a 
toxicity of over 200 nig./kg./rat. The biological 
and probable insecticidal activity, which was ob- 
served by us in previous investigations,12 will be 
reported elselvhere. 

TABLE I 
PREPARATION AW PROPERTIES OF 2-FLUOROETHYLURETHAS DERIVATIVES 

It 

R-NR’-COOCzHdF Method 
B.P., M.P., of prep- Yield, Xitrogen 

R‘ “C. h3m. “C. aration % Calcd. Found - 
CIH, H 116-117 30 A 90 13 59 13 52 

Lert-CaHq H 100 25 A 9.4 8 60 8 34 
CH*= CHCH,  H 9&100 5 H 1 1  9 52 !) 46 
CaHii H b 3 Ai 88 7 43 7 27 

ZSO-C~H~ H 110 30 A 91 9 40 9 28 
C4HQ H 126-128 10 B 83 8 53 8 39 

mm 

> CHn >CH: 91-93 12 H !40 9 78 9 77 
o-CpHs-C,& H 81-82 1% 79 6 6b (5 3h 
Z-CHZ-~-CI-C~H~ H 88-89 B XI 6 06 b 01 
2-CHs-5-CI-CsH9 H 84-85 H 77 6 06 6 00 

p-CHsCO-CeH4 H 153-154 A 81 (i 25 6 14 
GHa CeH6 83-84 c 60 5 40 5 33 

( I  ) G. Schrader, Die Enhicklung neuer Insektizide auj 
Grirndlage oTganzscher Fluor- und Phosphor-Verbindungen, 
2nd ed., Verlar Chemie. Weinheim. 1952. 

(%) I. L. Knkyants ,  0. T’. Kil’disheva, and I. P. Petrov, 
J .  Gen. Chenz., U.S.S.R., 19, 101 (1949) [Chem. Abstr., 43,  
6163 ilS49)l \ - - - - , , .  

(3) G. Olith and A. Pavl&th, Acta Chim. Acad. Sci. Hung., 

(4) G. OIBh, A PavLith, and L. Xoszk6, Acta Chini. 

( 5 )  E.SaffickiandF.E.Ray,J.Org.Chem., 18, 1561 (1953). 
(6) T’. T. Oliverio and E. Sawicki, J .  Orq. Chenz., 20, 363 

4, 89 (1954) [Chem. Abstr., 49, 6094 (1955)]. 

.!cad. Sci. Hung., 7, 443 (1955). 

(1955). 

(7) V. T. Oliverio and E. Sanichi, J .  Oly. Che~z., 20, 

(8) C. Sellei, G. Olith, S. Eckhart, aiid L. Kap4s, M a y ~ a r  

(9) C. Sellei, G. OlBh, S. Eckhart, and L. KapAs, Arch. 

(10) F. Herr, G. 014h, and -4. Pavlitth, Acta Phqszol. 

(11) L. Nemeth. G. O14h. S. Cel1e.i. and H. Kel ln~r .  Awh 

1733 (1955). 

Orvosi Hetilap, 93, 756 (1952). 

Geschwulstfowchung, 5 ,  263 (1953). 

h a d .  Sci. Hung., 6 ,  105 (1954). 

Geschwulstforschuny, in press. 

204 (1055). 
(12) G. OlAh arid A Pttvlitth, (,“hem. 2’ech. (Ber lm) ,  7, 


