
was then 1)ul)bled into this inistiire and the amount added 
wa8 controlled by weighing the total assembly. After hydro- 
gen bromide addition, the solution was visibly homogeneous. 
This mixture was then brought t o  reaction temperature, and 
the contents sampled as a function of time, hy means of a 
hypodermic syringe inserted through the neoprene dia- 
phr:tgm. The sample was injected into ice water, worked up, 
and anslyzed by a combination of infmred, mass spectro- 
metric, and gas liquid partition chromatographic tech- 
nicl\ies. T h e  analyt8ic:tl technique was estimated to lie ac- 
(*urate to within +5%b at, C,O aromatic values lielow about 
15!,;. Aliove 157&, higher nlolecular weight niaterials were 
formed and these are included in the Clcl aromatic values. 

The outlet of the reflux condenser was connected to a gas 
rollccting device. Only traces of gas were evolved during 
the csperinients reported in this paper. 
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Heterocyclic Compounds. I. Synthesis of 
Some Isoquinoline Derivatives 

R. J .  SHAH, D. D. VAGHAXI, A X D  J. R. ~ I E R C H A X T  

Rewived .L'ozxnibei 17, 1960 

In cwinection with the synthesis of isoquiiioline 
derivatives, n-e investigated the conditions of the 
Pictet-Spengler reaction1 involviiig the condensa- 
tioii of p-phenethylamine derivatives with different 
a-keto acids and aldehyde\. 

acid, and the sodium salt of oxalacetic ester under 
diflerent conditions proved unsuccessful. 

The condensation of 2,3-dihydroxy-,R-phe1iethyl- 
amine (B) with phenylpyruvic acid, a-keto-n-va- 
leric acid and 3,4-dimethoxyphenylpyruvic acid in 
dioxane medium afforded the corresponding iso- 
quiiioline derivatives. With pyruvic acid or a-keto- 
Kliitaric ; ic*i t l ,  €3 failed to g i v  any definite productq. 

The (midensat ion of 3,4-dihydroxyphenylala- 
nine (DOPA) with pyruvic, phenylpyruvic, or CY- 

keto-n-valeric acid did not seem to occur. 
With a view to  6ynthesize the alkaloid caly- 

rotomine, isolated from the Australian plant Caly- 
cotome Spinosa J ink  (Leguminosae) by E. P. 
White,? the condensation of A with glycollic alde- 
hyde was attempted under different conditions of 
pH and time. However, 110 pure product could be 
isolated in any case. 

IVhen the reaction of 3-hydroxy-4-methoxy-P- 
phencthylaniint~3 \\-ith glycolic aldehyde was car- 

The midensation of :',,l-dihydlor;y-P-pheiiethyl- 
amine iA4) with a-keto-n-valeric arid in aqueous 
solution :it pH 5-6 nff'ordcd l-c.Nrboxy-(i,~-dihS-- 
droxy- 1 -propyl- 1,2,3,4-t et r.ahydroi~ociuii-ioliiir (I). 
Bemuse of thc lower solubility of 3,klimethoxy- 
phenylpyruvic arid in water, the reaction with ,1 
\\-as carried out i l l  dioxane medium n-hcn the iso- 
quinoline (11) nas  formed. In gcneral, wheii the 
vondensations \\-ere run in a dioxane medium, the 
isoquiiiolirie dcrivativcs separated from solution 
more rapidly and in purer form. Attempts to (mi- 
dense X with dimcthylpyriivic wid,  oxalawt ic ,  

( 1) \Y. 11. \\-haley and T. Ii. (:ovindach:iri, Org. Rrcw 

( 2 )  E. P. White, A'ew Zealand J .  Sci. Tech., 25B, 15'2 

( 3 )  K. b;. Hnmlin :tnd I:. I<;. F'iwhc*r. $1. . A t ! ? ,  ('hem. S o  c... 

( ions ,  VI ,  p. 151 (1951). 

(1954); 33B, ?18 (1951). 

75, 5111, ( l : l : i ~ l .  

ricd out in aqueous medium a t  pH 5 for seventy 
hours 1 -hydroxymet hyl-6-hydroxy-7-methoxy-1 ,2 , -  
:3,4-tetr,zhydroisoqluiiioline \\-as obtained in poor 
yield. The latter on methylation with diazomethane 
afforded the dimethyl ether, dl-Calycotomine. 

The latter has been synthesized also by A. 
Chatterjce4 and by Battersby and c o - ~ o r k e r s . ~  

With DOPA the condensation of glycolic alde- 
hyde waq uiisuccessful. I t  was, therefore, thought of 
lilterest to investigate the reaction of formalde- 
hyde, acetaldehyde, and anisaldehyde with DOPA 
iinder different conditions. Only with formalde- 
hyde, the desired 3 - carhoxy - 6,7 - dihydrosy - 
I ,2,3,4 - trtrahvdroiqoriiiiiiolinc. (TI) was obtained 
-_ ___ 

(4) A. Chntterjee and N ,  A Chaudhiiry, Scz. and CuG 

( 5 )  -1. R Battersby and T. P. Edwards, J .  Chem. SOC., 
1909 (1959). 

/ ? ( r e .  2 5 ,  389 (1959). 



whereas with the other two aldehydes no definite 
product could be isolated. The infrared absorption 
spectrum of (VI) showed bands a t  2.97 1.1 (-OH 
groups) ; 3 to 4.5 1.1 (broad absorption of NH group) ; 
6.23 1.1 (COOH); 5.53 p (aromatic ring); 8.23 1.1 
(strong band from phenolic OH). 

EXPERIMENTAL 

General method of condensation of a-keto acids with 2,s- and 
3,4-dihydroxy-,B-phenethylamines. To a solution of 1 mmole 
of the amine hydrobromide in a minimum quantity of water, 
1.2 mmoles of the a-keto acid dissolved in 3-4 ml. of dioxane 
or water was ndded. The p H  of the solution was then ad- 
justed from 4 to  6 as required by the addition of dilute 
ammonia. Crystalline solids usually separated in 48-96 hr., 
sometimes less. Where no solid separated, concentration of 
the solution under reduced pressure a t  room temperature 
gave the desired isoquinolines. The latter could be crystal- 
lized with difficulty from dilute acetic acid. 

1 -Hydrox ymethyl-6-hydroxy-7-meihoxy-l,Z,3,4-letrah ydro- 
isoquinoline and its dimethylether, dl-Culcotomine. A solution 
of 168 mg. of homoisovanillylamine and 132 mg. of glycollic 
aldehyde in 5 ml. water was adjusted to pH 5 and kept a t  
30" for 70 hr. The mixture was made alkaline by addition of 
tlicarbonate and repeatedly extracted with chloroform. 
Removal of the solvent yielded a brownish solid v,-hich after 
several crystallizations from chloroform gave 30 mg. 3f 
colorless needles, m.p. 200-201 '. 

Anal. Calcd. for CllHI5O3N: C, 63.2; H, 7.1; N, 6.7. Found: 
C, 62.9; H, 6.8; N, 6.5. 

Methylation of the above with diazomethane yielded a 
solid which on crystallization from ethylacetate gave m.p. 
133'. 

Anal. Calcd. for C12H1TO3X: C, 64.5; H, 7.6; N, 6.2. Found: 
C, 64.6; H, 7.2; N, 6.3. 

The hydrochloride from the above had m.p. 194". 
Anal. Calcd. for CI2Hl8C1O3N: C1, 13.7. Found: C1, 13.4. 

S-Carbo~cy-6,~-dihydroxy-l,Z,~,~-tetruhydrois~quinoline. A 
solution of 197 mg. of DOPA in 10 cc. of water was added 
to 0.17 cc. of 355; formaldehyde solution. The pH of the 
inixtiire was found to be 6. It was kept at 30" €or 72 hr. The 
brownish solid which separated was filtered and crystallized 
from water in colorless needles, m.p. 277". Yield, 115 mg. 

Anal. Cnlcd. for C,,HI,04N: C, 57.4; H, 5.3; N, 6.6. Found: 
C, 57.2; ri ,  5.6; x, 8.7. 
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The Synthesis of Pyrimidine Analogs of 
Xylocaine 

STANLEY C. BELL AND WILLIAM T. CALDWELL 

Received December I d ,  1960 

~r - Diethylamino - 2,6 - dimethylacetanilidel- 
(Xylocaine) (I) and similar compounds were found 
to  be highly effective local anpsthetics. In this work, 
several compounds (11, 111), closely related in 

(1) N. Lofgren, drkiv. Kena7, Jf inernl .  Geol., A22, No. 18 
(1946); Chem. A b s t r . ,  43, 1021 (193c)). 

structure to I, were prepared in which thc benzeiic 
ring was replaced by a pyrimidine ring. Compounds 
11 and I11 showed little activity when tested as 
local anesthetics; they were also inactive as anti- 
spasmodics when tested on isolated guinea pig 
ileum and produced no hypnosis in rats. 

C H., 
I 

The condensation of acetamidine or guanidine 
with benzeneazoacetylacetone gave the corre- 
sponding 5-benzeneazopyrimidines (IV, V) which 
were then catalytically reduced to give 2,4,6-tri- 
methyl-5-aminopyrimidine (VI) and 2,5-diamino- 
4,6-dimethylpyrimidine (VII) .* Acylation of V1 
and VI1 with one equivalent of chloroacetyl chloride 
and subsequent reaction with diethylamine resulted 
in 2,4,6-trimethyl-5-a-diethylaminoacetamidopy- 
rimidine (11) and 2-amino-4,6-dimethyl-5-~r-diethyl- 
aminoacetamidopyrimidine (111). 

EXPERIMENTAL* 

2,4,6-Trimethyl-5-benzenea~opyrimidine (Ill). A solution of 
8.5 g. sodium in 160 ml. of ethanol was added to a solution 
of 50 g. of henzeneazoacetylacetone and 35 g. of acetamidine 
hydrochloride in 900 ml. of ethanol. The solution was filtered 
from the sodium chloride and allowed to stand for 2 n-eeks. 
Evaporation of the alcohol and then addition of a dilute 
sodium hydroxide solution gave a sticky solid. Recrystal- 
lization from alcohol-water and then petroleum ether (txp. 
60-90") gave 8 g. of orange plates, m.p. 125-126". 

Anal. Calcd. for CIJHUNI: C, 69.00; H, 6.24. Found: C, 
69.04; H, 6.12. 
2,4,6-Trirnethyl-5-aminopyrimidine (VI). A suspension of 

3.0 g. of 10% palladium on charcoal in a solution of 4.5 g. of 
2,4,6-trimethyl-5-benzeneazopyrimidine (V) in 60 ml. of 
ethanol was hydrogenated a t  100" under a pressure of 1000 
p.s.i. The reaction mixture was filtered from the catalyst, the 
solvent evaporated in vacuo, and the product recrystallized 
from benzene giving 2.3 g. of pale yellow crystals, m.p. 174- 
175'. 

Anal. Calcd. for C7HllN3: C, 61.28; H, 8.08; N, 30.62. 
Found: C, 62.01; H, 8.28; N, 30.36. 
~,~,6-Trimethyl-5-a-chloroacelamidopyri~nidine (VIII)  . 4  To 

a cold mixture of 1.1 g. of 2,4,6-trimethy1-5-arninopyrimidine 
(VI) in glacial acetic acid was added 1.1 mi. of chloronrctj 1 
chloride. After several minutes, the solution was diluted with 
benzene and the acid neutralized by the addition of solid 
sodium carbonate. The benzene solution was filtered from 
the solid and the solvent removed in vacuo. Recrystallization 

(2) R. Hull, B. Lowell, H. Openshaw, and A. Todd. 

(3) All melting points were uncorrected. 
(4) This compound has been reported, but no data 3s t o  

its preparation or properties mere given: R. Thomsori, 
hI. Wilkens, G. Tlitchings, and P. Russell, Proc. SOC. E.rpl. 
Bid. Med., 72, 169 (1949). 

J .  Chem. SOC., 41 (1947). 


