
New Compounds 

Terpene Compounds as Drugs. 11. Terpenyl Diethyl citronellylphenylmalonate [bp 155-160' (0.2 mm), 
387,] was prepared similarly. 

C, i3.58; H, 9.19. 
Derivatives of Barbituric Acids and Normeperidhe Anal. Calcd for C:3&01: c, i 3 . i 6 :  H, 0.13. Fo1nld: 
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In connection with oiir interest in the field of terpene chemistry 
we have introdiiced terpenyl groups into the 5 positions of bar- 
bitiiric acid to test t,he resulting compoiinds as hypnotics,' 
aiiticoiiviilsarits,2 and irit,o the 5 position of 1,3- 
dipheriylbarbitilric acid for examination of aiit,iinflammatory 
a ~ t i v i t p ; ~  and into the 1 position of iiormeperidine for the stltdy 
of analgetic act.ivity.3t' None of the compoiinds showed activity 
in  these tests. 

Diethyl digeranylmalonate was prepared according to the 
same procedure, using diethyl malonate, geraiij-1 bromide, and 
sodium in the molar proportioiis of 1 : "2. The thirk oil 01)- 
tairied was purified by removal of the fractions distilling l i p  to 
170" (0.3 mm). 

Anal. Calcd for C,?H,,O4: C, 74.95; I€, 10.25. Foiud: 
C, 74.80; H, 10.33. 

Derivatives of barbituric acid and iiormeperidiiie are given 
in Table I. Examples of their methods [ i f  pieparatioil are giveii 
below. 

Method A. 5-Phenyl-5-farnesylbarbituric Acid (I).--l-rea 
(0.75 g, 0.0175 mole) was added, under S?, to a solutioir of sodium 
(0.23 g. 0.01 g-atom) iii absitliite meihaiiol (5  nil), a i d  theii a 
solutioii of diethyl pheiij-lfariie,~ylni:~l[lii~~ie ( 2 . 2  g, 0.005 ni( i l (~)  i l l  

TABLE I 
I~ERIVATIVES OF B.IRBITURIC !ACID AXD SORMEPERIDLXE 

Re- 
Prepn crystn Yield, Mp or hp 7--C,  %--- 7--H.  (%---- --x, (&-- 

Cornpi1 Xame method solventa % (mm), "C Formula Calcd Found Calcd 170und Calcil 1:oilnd 
I 5-Phenyl-5-farnesylbarhituric .I R 4(ib 139-140 CnaHmKzOs 73 .49  73 .31  ? . ! I O  i . 8 8  0 . 8 6  G .  j4 

11 9-Ptienyl-5-geran3'1barbitilric ..\ R 53' 147-148 CzaH2aNzOs 70.56 70 .84  7 .11  i . 1 6  8 . 2 3  8 19 

I11 ~-Phenyl-5-citronellylbarbi- A R 48h 102-103 CzoHzsSzO~ 70 .15  T0.81 7.0.5 7 . F i  8 . 1 8  8 . 1 8  

acid 

acid 

turic acid 
1 ~ 7  5.5-Diseranylbarbitiiric acid H C 46' 92 CuHasNz03 71.96 7 1 . 9 0  0.00 9 . 0 8  G ! I 9  f i .99 
V 1,8-Diphenyl-j-geranylhar- C A RS5 81-82 CzeHz3N?Oi 74 .97  74.88  & i 8  6 . 7 4  0 . 7 3  ( : , ; I  

V I  1,3-DiphenyI-j-farnes3.lbar- C 25, Ca~IIisN>os 7 6 . 8 3  76.88  7 , 4 < )  7 . 4 5  : .78 5,GSl  
bituric acid 

bituric acid 
VI1 1,3-Diphenyl-5-citronellyl- C I3 32' 83-84 CzdImNz03 74.61  7 4 . 6 6  7 . 2 3  7 23 6.69  0 .64  

barbituric acid 
VI11 I-Geranylnormeperidine D 76c 166-168(0.1) Cz4H3aN02 i8.00 7 i . 4 4  9 . 5 5  9.50  3 ,7<I  3 . 8 1  
IX 1-Nerylnormeperidine D 68' 162-165(0.1)d C~aH3aNoz 78 .00  78 .02  9 . 5 5  9 . 6 0  3 . 7 9  3 . 8 4  
X 1-Citronellylnormeperidine D 34c l i l - 1 7 4 ( 0 . 2 )  CzaH37NOz 7'7.58 i6.i8 10.04  10 .15  r i . 7 7  3 . 7 2  
X I  1-Farnesylnormeperidine D 8 l C  187-189(0.2)' C Z ~ H ~ ~ N O Z  7 9 . 5 8  79.47 0 . 9 0  9 . 0 2  3 . 2 0  3 . 2 1  

a Solvents: A = ethanol, B = diliite ethanol, C = hexane. Crude product. Pale yellow viscous oil, piirified by chromatc)gi:iphy, 
d Hydrochloride, mp 167-165" (from ethyl acetate). e Hydrochloride, mp 145-146" (from ethyl acetate). 

Experimental Section6 

Diethyl Farnesylphenylma1onate.-Diethyl phenylmaloriat'e 
(17.4 g, 0.0739 mole) was added to a solution of sodium (1.7 g, 
0.0739 g-atom) in absolute ethanol (70 ml). The solution was 
heated to boiling and farnesyl bromide (21.2 g, 0.0739 mole) 
was dropped in over 3 hr. After the addition, the mixture was 
refluxed far 3 hr. At  the end of heating, the SaBr  formed was 
filtered off, arid the alcoholic solution was concentrated to dryness 
under reduced pressilre. The residue was taken up in ether and 
the ethereal layer was washed with water, dried (Na2SOa), and 
evaporat,ed in vacuo, giving a viscoiis oil, which was purified hy 
removal of t,he fract,ions dist,illitig up to 105' (0.2 mm) (16.2 g, 
50 yc ) . 

Anal. Calcd for C Z F € ~ ~ :  C, $6.32; H, 9.15. Foiind: 
C, 75.94; H, 9.08. 

Diethyl geranylphenylmalonate [bp 148-154' (0.1 mm), .54%] 
was obtained by the same procedure. 

Anal. Calcd for C23H3204: C, 74.16; IT, 8.66. Foiind: 
C, 74.51 ; H, 8.66. 
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absolute met'hanol (3 ml) was dropped in, and the mixtiire was 
then refluxed for 16 hr. Finally, the sohitioli was cooled and the 
solvent was evaporated in 2iacuo at low temperatiire, the residiie 
was takeri iip in ether, water aiid ice were added, the two laye 
were separated, and t'he ethereal layer was extracted wit>h 10 
NaOH. The latter soliition was combined with the previo 
aqueous alkaline layer aiid acidified with 10% HC1. A viscoli:: 
oil separated arid was extracted with ether, and the ethereal 
sohition was washed with water iiritil neiitral. 011 distillation 
of the dried (Na?SO4) extract, a solid was oht,aiiied, which 0 1 1  

crystallization from diliite ethanol gave colorless crj-stals, nip 

5,5-Digeranylbarbituric Acid (IV).-A solution of 
sodium (0.46 g, 0.02 g-atom) in absolute methanol (10 ml) was 
treat,ed, under i X 2 ,  with urea (1.3 g, 0.023 mole), and a soliitioii 
of diethyl 3,3-digeranylmaloIiate (4.32 g, 0.01 mole) in absoliite 
methanol (3 ml) was then added dropwise, reflusing for 20 hr. 
At t,he eud of reflusing the solution was cooled, t,he solveiit was  
evaporated a t  low temperature, in Z'UCZLO, and the residiie was 
taken up in et'her, washing the ethereal layer with water iintil 
neutral.' On evaporat,ion of the dried (Na2S04) ethereal solii- 
tion, an oily residue was obtained, which was piirified by chro- 
matography on a Kieselgel G (Merck) columii, iisiilg heiieeiie- 
acetic acid (95:s) as eluent. The solid nfter crystallization from 
hexane, gave colorless crystals, mp 92". 

Method C. 1,3-Diphenyl-6-geranylbarbituric Acid (V).- 
N,N'-Diphenylurea (17.2 g, 0.0813 mole) was added to a solution 
of geranylmalonic acid8 (20 g, 0.0813 mole) i n  CHC13 (320 ml) 

139-140". 
Method B. 

(i) I V  is insoluble in aqueous alkaline media. 
(8) D. W. Dicker and AI. C. Whiting, J. Chem. Soc., 1994 (1958). 




