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CHART I

Starting material: 200 g. of gum rosin + 600 ml. of acetone +
68 g. of 2,6-dimethylpiperidine

Discarded

62 g., [a]p + 18°,
80 ml. MeOH,
80 ml. acetone C

2,1 evaporated to 1/ vol.

16 g., [a]D + 35°, 1 3.1 discarded

20 ml. MeOH, . } ,
20 ml. acetone C o 3:.C, 19 g, [a]p + 15
3,
75 8. lalp + 467, 1 4,] discarded
gﬂ: 55285,2 4,C, 11 g,, [«]D + 32°
4

58 g., la]p + 53°
([«]D caled.
for acid, + 73°) C

1 5,1 discarded
5.C, 6.2 g., [a]D + 46°

1 6.l discarded
6,C, 3.8 g., [«]D 4 52°

Palustric acid is an intermediate and a product of the
thermal and acid isomerization of levopimaric*® and
neoabietic®? acids. On thermal isomerization palustric
acid yields an equilibrium mixture of abietic, neoabietic,
and palustric acids.?

The only method available for the isolation of palus-
tric acid has been by partition chromatography.? The
method described in this paper is based on the precipita-~
tion of the 2,6-dimethylpiperidine salt of the resin acids
from an acetone solution of pine oleoresin or rosin fol-
lowed by selective crystallization of the salt from a
methanol-acetone (1:1) solution. The yield of pure
palustric acid from slash gum rosin was 49,. Gum
rosin is preferable as a starting material since, as shown
in Table I, abietic acid is coprecipitated along with
palustric acid and gum rosin has a more favorable
palustric acid to abietic acid ratio than either S.D.
wood rosin or tall oil rosin.

TasLE I
ComposITION oF METEYL ESTER SAMPLES
%93 of each peak off g.l.o.

Gum Crude
Peak® rosin salt Salt 2,C  Salt 3;C  Salt 4.C

Me pimarate 6 2.0
Unidentified 2.8 .
Me elliotinoate 3.2 .. .. .. ..
Me palustrate 20.4 47.3 76.9 83.7 96.7
Me isopimarate 21.2 5.4 .. .. ..
Me abietate 33.6 37.2 22.0 16.3 3.3

Me neoabietate 12.8 8.1 1.4

¢ Per cent of the material that comes off the column at 225°,
5%, Craig Polyester. ° Each peak except 2 was identified by
comparison with an authentic sample of the resin acid methyl
ester.
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The composition of the starting rosin, the crude salt,
and the salt at each step in the purification was deter-
mined by gas chromatography of the methyl esters.
Table I shows the progress of the purification.

Experimental

Isolation of the 2,6-Dimethylpiperidine Salt of Palustric Acid
from Gum Rosin.—WW gum rogin (200 g., acid no. 168) was
dissolved in 600 ml. of acetone. To the rogin solution was added
with stirring 68 g. of 2,6-dimethylpiperidine. The solution was
allowed to stand at room temperature overnight and the precipi-
tated salt was removed by filtration. The salt was removed from
the filter and washed twice by slurrying with 200-ml. portions of
warm acetone. The resulting white, crystalline amine salt was
dissolved in an equal weight of hot methanol, filtered, and an
equal volume of acetone was added. A modified scheme of
triangular recrystallization diagrammed in Chart I was used.

Combination of fractions 4,C and 6,C gave 9.6 g. of salt with
[a]®D +52° (¢ 1.0, alcohol), LS, 265 mu (e 8300), and m.p.
156-162° (sealed evacuated tube). This weight of amine salt
represents a 4%, yield of palustric acid based on the acid number
of the rosin.

Conversion of Amine Salt to the Acid.—A 10-g. portion of the
amine salt was converted to the free acid by dissolving it in 350
ml. of 959, ethanol and adding, with stirring, 100 ml. of cold 3 N
H,PO,. Ice-water was added to the cold acidified solution until
no further cloud appeared. The precipitated acid was washed
with water to remove excess mineral acid and recystallized once
from a miniroum amount of hot 959%, ethanol. Since palustric
acid is isomerized to abietic acid by strong acids it should be
separated from the acidified solution as rapidly as possible. The
specific rotation of the final product was 4-69°,% while « at 265—
266 mu was 28.2, and m.p. 162-167°. Further recrystallizations
showed no improvement in purity.

(9) The difference in the specific rotation of the free acid and that cal-
culated for the acid from the salt is assumed to be caused by some resolution
of the amine during recrystallization.
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Interest in pyrrolopyrimidines has been greatly
heightened as a result of the recent discovery that both
the [2,3d]- and [3,2-d-] systems occur as heterocyclic
bases in a number of antibiotics. Tubercidin (1a) and
Toyocamycin (1b) have been shown to be derivatives
of 4-aminopyrrolo [2,3-d Jpyrimidine,? and Viomyecin (2)
has recently been shown to possess a dihydropyrrolo-
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1a, R=H; R'=8-D-ribose 2
b, R=CN; R'=D-ribose

(1) This work was supported in part by a research grant (CY-02551) to
Princeton University from the National Cancer Institute, National In-
stitutes of Health, Public Health Service.

(2) For a recent discussion and literature references, sese E. C, Taylor
and R. W, Hendess, J. Am. Chem. Soc., 88, 951 (1964).



656 NorEes

(3,2-d]pyrimidine moiety.* We wish to describe several
new synthetic methods for the preparation of deriva~
tives of both ring systems.

Synthetic approaches to pyrrolo[2,3-d]pyrimidines
(7-deazapurines) have recently been reviewed, and a new
approach to this system »ia pyrrole intermediates has
been discussed.? Not included in this survey was a
recently described approach to derivatives of this sys-
temm by reaction of 1,3-dimethyl-6-aminouracil with
chloroacetaldehyde or chloroacetyl chloride to give 3
and 4, respectively. We have found an additional
synthetic approach to this ring system from 6-amino-
pyrimidine derivatives based upon a reaction first

Hac—NJb H,C— N)Erf
N
CH

3 CH3
3 4

described by Hirose, Takagi, and Uno® and by Oster-
held,® in which the reaction of phenacylpyridinium bro-
mide with aromatic primary amines was shown to give
substituted indoles. We have found that the condensa-
tion of 1,3-dimethyl-6-anilinouracil (5), prepared from
the corresponding 6-amino compound »ia the exchange
amination procedure of Whitehead and Traverso,” with
phenacylpyridinium bromide yields 1,3-dimethyl-6,7-
diphenyl-7H-2,4(1H,3H)pyrrolo (2,3-d Jpyrimidinedione
(6). This condensation would appear to be of poten-
tial interest for the preparation of further 6,7-disub-
stituted derivatives.

0
+
HGC—NJE‘ + CGHSCOCH2NCSHS
0)\17 NH CH; Br~
CH,
5
0
ol
CH; C.H,

6

Previously available synthetic routes to isomeric
pyrrolo{3,2-dJpyrimidines involved the cyclization of a
malonic ester, pyruvate ester, acetic ester, or methyl
6-substituent With an amino or acetylated amino group
or a Schiff base in the 5-position of the pyrimidine
ring.8=12 A potentially attractive synthetic alternative
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appeared to be available by adaptation of the nitrene-
insertion reaction described by Cadogan and Cameron-
Wood,* who showed that treatment of o-nitrostilbene
with triethylphosphite gave 2-phenylindole. Requisite
starting materials for the preparation of pyrrolo[3,2-d]-
pyrimidines by this route would be 5-nitro-6-styryl
derivatives. Two representatives of this class of -
compounds have been prepared by the condensation of
1,3,6-trimethyl-5-nitrouracil with p-methoxybenzalde-
hyde and p-dimethylaminobenzaldehyde to give 7a and
7b, respectively. When these compounds were heated

0 0
Hsc—NJj:NOZ (CGH,0),P Hac—N)tIﬁ{
o)\rf CH=CH—R ™ 02\171 7R
CH, CH;
7 8
a,R -CeH,~OCHi(p)
—CeHrN(CH,)z(p)

at reflux under nitrogen with triethylphosphite, they
were converted in moderate yield to the pyrrolo[3,2-d]-
pyrimidines 8a and 8b. Since the reaction of trialkyl-
phosphites with oxygen (to give trialkylphosphates)
has been shown to be photoinitiated,!* it appeared
reasonable that a photoinitiated oxidation of triethyl-
phosphite by a nitro group might take place, provided
that atmospheric oxygen were excluded. Irradiation
of a dilute solution of 7a in triethylphosphite under
nitrogen for 114 hr. did indeed result in the formation
of the pyrrolo[3,2-d Jpyrimidine 8a in small yield. The
very low solubility of the starting pyrimidine in tri-
ethylphosphite may well have been the limiting factor
in this conversion.

Although the nitrene insertion reactions do not pro-
ceed so satisfactorily as in previously reported, non-
heterocyclic cases, they may offer some synthetic ad-
vantage for the preparation of condensed pyrrole
derivatives which might otherwise be difficultly ac-
cessible.

Experimentall®

1,3-Dimethyl-6-anilinouracil (5).—A mixture of 1.55 g. (0.01
mole) of 1,3-dimethyl-8-aminouracil, 0.9 g. of aniline hydrochlo-
ride, and 1.5 ml. of aniline was heated at 150° for 3 hr. Water
and ¢a. 50 ml. of chloroform were added to the cooled sirup and,
after thorough mixing, the chloroform was separated and washed
twice with water. Evaporation of the chloroform gave a white
solid which was recrystallized from chloroform—ethyl acetate to
give 1.15 g. (50%) of white crystals, m.p. 185° (lit.!* m.p, 181-
182°),
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