616 NOTES

Experimental Section!®

1-Methyl-o,x-diphenyl-1,2,3,6-tetrahydro-4-pyridinemethanol
(2)~—A mixtimre of 100 g (0.38 mole) of diphenyl-4-pyridine-
methanol, 100 ml of dioxane, and 50.5 g (0.40 mole) of MeaSQy was
heated on a steam bath for about 30 i, the solvent was re-
moved under vaciun, and the resnlting residue was dissolved
i 2-PrOH. The pyridininm salt 1 was precipitated by addition
of 1.5 vol of petroleum ether (bp 75-90°); 136 g, mp 169-171°.
It was dissolved in a mixture of 1 1. of 1,0, 2 1. of MeOII, and
50 ml of 5309 aqueons NaOH. The reaction flask was cooled in
an ice bath and a soluntion of 77 g of NaBT, in 400 ml of 11.0
was added dropwise. Cooling was coutined for 2 hr after
which timne the mixtire was heated on a steam bath to allow
evaporation of methanol. The product erystallized from the re-
aetiote mixture on cooling, was collected, washed (T1,0), and re-
crystallized from EtOAc to give 95.5 g (819 yield) of 2: mp
170-180.5° (lit.** mp 179.0-179.8°): Auux (MeOIT) 248 miu {e
282), 253 (3068), 259 (446), 2635 (343).

Anal.  Caled for CiyHuNO: C, 81.68;
Poand: G, 81.G7; H, 7.55; N, 4.80.

3-Hydroxy-1-methyl-4-(diphenylmethylene )piperidine (5a)
and Acetate (5b).-—A mixture of 25.0 g of carbinol 2 and 500 wl
of 1 N HCHwas stivred for 24 he. The resulting clear red solution
wis nentralized with eoncentrated N OH and the prodnet wis
extracted into ether. The extract was washed (11,0) and dried
(NaaR0),) and the produnet, obtained after evaporation af solvent,
was recrystallized once from ether to give 23.5 g (9475 vield) of
5a: mp 109-110° Ay (MeOID) 225.5 mu (e 13,600), broml
shoalder at higher wavelengtl.

Anal. Caled for CpHaNO: € 81.08; 11, 7.58; N, 2.0L
Found: C, 81.84; H, 7.61; N, 4.97.

A hydrocliloride salt was prepared, mp 230°, that also analyzed
correctly for C, 1, and N. The acetate 5b was prepared by heat-
ing 5a in excess Ac;O-pyridine (10:1) for 1 hr on a steam hath.
‘I'lie praduet, obtained after conveutional work-up, was couverted
to the acid maleate salt and reerystallized from 7-PrO1U, mp
17i=172°.

Anal. Caled for CulluNO,- G100 C, 68.63; 11, 6.22; N,
3.20. Tronnd: €, 68.74; 11, 6.24; N. 3.19.

11, 7.58; N, 501

(12) Weareindelited to Dr. 11, .1 Keily, M. Gonlon, wisl assaciates Bor
mirroanalyses aml speetral lata.
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In view of the hypoteusive activity observed for o
number of  dihydropyrrolo[3,4-cJisoxazoles  (I) in
experimental animals,? we undertook the syntheses of
the isosterie dihydropyrrolo [3,4-¢ |pyrazoles (IT).
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(1) 3. M. Gadekar, 8. Nili, B. D). Jolinson, I, Cinlien, ind 1, R, Camniings,
J. Med, Chem., 11, 453 (19068).
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The 3-aminopyrrolopyrazole derivatives, listed in
Table I, were prepared by condensing n cyano ketone
(I1T) with a =salt of the appropriate hydrazine.* The
J-acetyl compomnd 17 was obtained by a similar con-
densation of  l-acetyl-d-cvano-3-oxopyrrolidine®  with
phenylhydrazine hydrochloride.  In view of the in-
creased hypotensive aetivity seen in the isoxazole series
for the N-acetyvl derivative, several acylated derivatives
of 11 (Table II) were prepared. Compound 3 when
acetylated with either acetie anhydride alone ov acetyl
chloride and pyridine gave the acetyl devivative 19.
If pyridine wasused along with the anhydride the prod-
uet was a diacetyl derivative 27, Clompounds 20 and
23 were obtained by the usual benzoylation procedure.

Unlike the 3-aminopyirolo[3,4-¢Jisoxazoles,” none af
the conpounds listed in the two tables showed signifi-
cant hyvpotensive netivity.

Experimental Section*

Methyl N-(2-Cyanoethyl)-2-methylalaninate (IV),--The base
prepared fram 40 g (0.26 mole) of methyl 2-methylalaninate
hydrocehloride by the addition of 16 g (0.29 mole) of KOTL tre 25
ml of 11,0 was treated gradnally at 0° with 19.4 g (10.36 male) of
acrylonitrile.  The mixwure was then heated at 70--80° for 1 hw.
An oil formed, whiclt was extracted with Et,0, and the 2.0
layer was distilled. ‘The nitrile ester weighed 26 g (42Y¢), bp
05-06° (Linm), n¥*p 1.4470. Anal. (Csl:N0,) C, H, N.

Methyl N-Carbethoxy-N-(2-cyanoethyl)-2-methylalaninate
(V).-=An icc-cold mixture containing 8.22 g (0.045 mole) of the
preceding cyana ester, 3.8 g (0.045 mole) of NaTICOs, and 15 ml
of 11,0 was treated with 4.5 g (0.045 mole) of ethyl chlorocarbon-
ate. The mixture was stirred for 2 hr aud the acylated ester was
extracted and distilled. ‘The ester weighed 7.8 g (7365), bp 128
130° (0.5 nmum).  Jdnal. (CHWNOO C, ;) N:o ealed, 11.6;
fonnd, 12.1.

N-Carbethoxy-2,2-dimethyl-4-cyano-3-pyrrolidone (VI)--A
mixture of 9.9 g (0.045 mole) of the abave evano ester, 2.2 ¢
(0.045 mole) of NaOMe, and Callg (50 ml) was refluxed for 3 hr.
The resnltant sodimm salt was filtered off and dissolved in 1.0
and the pyrrolidone was liberated by acidifying with 50 ml of |
NIATCL The crystalline praduet, 6.5 g (826%), was recrystallized
from ITtOH; mp 127-129°. Anal. (CeHHuN05) C, H, N.

Ethyl 3-Amino-2-ethyl-2,6-dihydropyrrolo[3,4-c]pyrazole-5-
(4H)-carboxylate (2).-—-A solution containing 2.0 g (0.01 mole)
al - I-carbethoxy-4-cyano-3-pyrrolidene ouohydrate,! 1.33 g
{1.01 mole) of ethyl hydrazine dihydrochloride, and 20 mi of
IHOIT was vefluxed for 3 hir. The gum, which was obtained on
evaporation of the mixture, was dissolved i1 a minimum amount
of TLO and rendered basic with 10 ¥V NaOH, and the crude
vyrazole which precipitated was collected and dried in vacuo.

Ethyl 3-Amino-2-phenyl-2,6-dihydropyrrolo[3,4-c]pyrazole-5-
(4H )-carboxylate (3).---A mixture containing 8.0 g (0.04 mole)
of  l-carbethoxy-4-cvano-3-pyrrolidone onohydrate,! 5.8 g
(0.04 mole) of phenyl hydrazine hydrochloride, and 100 nil of
FHOTT was refluxed for 5 e, The solvent was removed under
diminished pressure and the residnal gimn was dissolved in 100 ml
of 5.¥ HCI and decolarized with charecoal. Basifying the filtrate
with 60 ml of 10 & NaOH, with caution, gave a solid which was
reerystallized from 959 EtOH.

The other compounds listed in Table [ were prepared similarly.

Ethyl 3-Acetamido-2-phenyl-2,6-dihydropyrrolo[3,4-c] pyrazole-
5(4H )-carboxylate (21).-—A mixture prepared by a gradnal addi-
tian of 2.72 g (0.01 mole) of ethyl 3-amino-2-phenyl-2,6-dihydro-
pyrrolo[3,4-¢] pyrazole-3(4H)-carboxylate (3) to 40 ml of A0
was heated oun a steam bath for 0.5 hr, The solntion on evapora-
tiorc gave a solid which was reerystallized twice from Cg¢He.

2) (a) F. L. Anderson, J. E. Casey, L. C. Greene, J. Lafferty, and 14. I,
Reiff, ihid., T, 259 (1964); (b) I. Hoffman-LaRoche and Co., A.G., British
Patent 788,140 (1857).

3 T. 8heradsky and I'. Soathwick, J. Org. Chem., 30, 194 (1965).

¢1) All melting points were 1lutermined in a capillary tube in a Mel-Temp
apparatins and are uncorrecterl. Where analyses are indicated only by sym-
bols nf ib¢ elements, analytical results nhtained for thnse elements were
withio -+ (49 nf e Thawetieral valuns,
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TaBLE I
3-AMINO-2,6-DIHYDROPYRROLO[3,4-C] PYRAZOLES
NH,
/——'—<_
H,C,0.CN L ,NR
\—k=N
No. R or structure Mp, °C Yield, % Crystn solvent Formula Analyses
1 CHa 119-125 8 Aq MeOH CgH14N402 ' 2HQOG C, H, N
2 C.H; 156-157 45 CsHs CioH 35N ,O: C,H,N
3 CGH5 195-199 68 I\IEOH C14H15N402 C, H, N
4 O-OCHaceI{4 159—162 24 Aq EtOH 015H13N403 C, H, N
5 m—CICeH4 177-179 36 DMF C14H15ClN402 C, H, Nd
6 p-CHSCGI{4 176*179 94 EtOH C15H18N402 C, H, N
7 p-FCGH4 163-166 29 Aq EtOH C14H15FN402 C, H, N
8 O-CHa-’m,—CICs}Ia 184-192 46 Aq EtOH C1_5H17ClN402 C, H, N
9 m,p-ClaCsHj 220-221 73 EtOH C14H1,Cl;N O, C,H,N
10 CsH;CH, 142-144 33 EtOH C1sHi1sN,O;-0.25H,00 C,H,N
11 CeHs(CHz ). 187-195 34 MeOH-EtOH Ci1sH2NO; C,H,N
12 i SN 217-221 BN 95% EtOH CaHisN0, C,I,N
~
13 @5 243-247 17 MeOH C17H1sN50;-1.2511,0¢ C, N
Y
14 @:—11\' 298 dec 25 DMF CisHi6N 40 C,H,N
N)_
15 3 272-273 33 EtOH CisH15N;04 C,H,N
16 @\—ij_ 282-284 88 DMF CiHipN: 058 C,H,N
NH,
17 CHOC—N _:,NCEHﬁ 240-242 33 95% EtOH CusHuNO H,N; Ce
=N
NH,
18 H.C,0.CN NCH; 166-169 26 Aq EtOH CisH2oN O, C,H,N
=N
CH,CH,
o Anal. 2H,0: calcd, 14.6; found, 13.0. ® Anal. 0.25H,0: caled, 1.55; found, 1.7. ¢ Anal. 1.25H;0: caled, 6.51; fonnd, 7.29
4 N: caled, 18.3; found, 17.8. ¢ C: caled, 64.6; found, 64.1.
TasLE 11
3-ACYLAMINO-2,6-DIHYDROPYRROLO [3,4-C] PYRAZOLES
NHCOR,
/——_
H,C,0,C—N /NR
=N
No. R R Mp, °C Yield, 9, Formula Analyses
19 CyH; CH; 198-202 62 C12HisN,O; C,H,N
20 C.H; 3,4,5-(CH;0),C¢H, 212-215 44 CaoHasN,Os C, H, N
21 CeH; CH; 178-183 48 Ci1sH1sN O3+ 0. 5H,04 C,H N
22 CsHj CF, 195-199 44 CisHisFNLO3 C,H,N
23 CsHj 3,4,5-(CH;50);CsH, 216-217 42 CasHaeN4Og C,H, N
24 m—CICeH4 CHa 207*211 54 CNH17CIN403 C, H, N
25 O-CHa-'n’L—ClCGHa CH3 180-184 48 C17H1QCIN403 C, H, N
26 I N CI{.{ 229—233 57 C15H17N503 C, H, _Yv
¥

e (0.5H0: caled, 2.78; found, 3.09.

The acetyl derivative was also obtained by acetylation of 3 with
AcCl and pyridine in CH:Cl..

Compounds 19, 22, and 24-26 in Table II were prepared
similarly.

Ethyl 3-(Diacetylamido)-2-phenyl-2,6-dihydropyrrolo[3,4-c]-
pyrazole-5(4H )-carboxylate (27).—A mixture containing 1.8 g
of 8, 25 ml of Ac,0, and 1 ml of pyridine was heated (90°) for
1.5 hr. The excess anhydride was evaporated and the oil was
triturated with cold H:0 whereupon the diacetyl derivative
precipitated. It was recrystallized from 95% EtOH to give 1.5 g
(73%) of a prodnct, mp 143-145°. Tlc on silica gel wsing 5%

MeOH in CH:Cl; showed that the product was homogeneons.
The ir spectrum in CHCl; showed no evidence of NH absorption
in the 3000-3500-cm ™! region. In the nmr a single peak for six
protons for the two acetyl groups was observed at = 7.8. There
was relatively no shift in the uv absorption for the diacetyl deriva-
tive [249 my (e 12,800)] as compared to the unsubstituted amino
derivative 3 [246 mu (e 13,830)]. Anal. (CisH20N4O:) C, H, N.
Ethyl 3-(3,4,5-Trimethoxybenzamido)-2-phenyl-2,6-dihydro-
pyrrolo[3,4-c]pyrazole-5(4H)-carboxylate (23).—A solution of
1.15 g (0.005 mole) of 3,4,5-trimethoxybenzoyl chloride in 5 ml
of CH;Cl: was added to another solution of 1.36 g (0.005 mole) of
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3, 0.4 wl of pyridine, and 20 ml of CH,(!l.. The mixture was
stirred for 2.5 hr and evaporated to a solid, which was recrystal-
lized from EtOH to give the desired prodnct.

Componnd 20 in Table I1 was prepared similarly.

Acknowledgment.-—The microanalyses were per-
formed by Mr. L. M. Brancone and his associates.
The speetral data were obtained from Mr. W. FFulmor
and his associates.
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Diuretic, 2,4-Diamino-6,7-dimethylpteridine

Pteridines.

Joswrnt WEINsTOCK, ROBERTA Y. Dunorr, Jovcr E. Carevic,
JunNE G. WILLIAMS, AND ANTHONY J. VILLANI

Research and Development Division, Smith Kline and French
Laboratories, Philadelphia, Pennsyleania 19101

Recetved December 26, 1967

Significant diuretic activity of a pteridine was first
observed in our laboratory with 2,4-diamino-6,7-di-
methylpteridine. In this note we will describe some
work carried out in order to explore the structure-
activity relationships of compounds related to this
lead.

The Isay reaction,? which is the condensation of a
4,5-diaminopyrimidine with a 1,2-dicarbonyl compound
to form a pteridine, was used to prepare the compounds
in Table I. When unsymmetrical dicarbonyl com-
pounds are used it is often possible to direct the course
of the gynthesis by altering the pH of the reaction
medium. The 5-amino group usually is the more reac-
tive of the amino groups and it will react with the most
reactive carbonyl group. However, at low pH it also
protouates first, and thus allows the less basic 4-amino
group to react with the most reactive carbonyl group.*
Jeaction of 4,5,6-triamino-2-phenylpyrimidine and py-
ruvaldehyde in an acetic acid-potassium acetate buffer
gave 4-amino-7-methyl-2-phenylpteridine.® Attempts
to obtain the 6-methyl isomer by the use of mineral
acid failed to alter the couise of the reaction. How-
ever, the 6-methyl isomer was obtained by allowing
pyruvaldehyde to react with 2 moles of hydrazine be-
fore addition of the pyrimidine.®

In order to extend the Isay reaction to the prepara-
tion of a 6,7,S-trialkylpteridine, 2,5-diamino-4,6-bis-
methylaminopyrimidine was treated with 2,3-butaue-
dione. This gave 2-amino-4-methylamino-6,7,8-tri-
methylpteridinium chloride (I), the cation of which can
be represented by several resonance forms,

(1) Previous paper in this series: H. Graboyes, G. E. Jaffe, I. J. Pachter,
1. P, Rosenbloom, A. J. Villani, J. W, Wilson, and J. Weinstock, J. 3Med.
Clem., 11, 568 (1968).

(2) A portion of this work was reported at the 3rd International Pteridine
Symposium, Stuttgart, Germany, 1962. See J. Weinstock and V. D. Wiebel-
lians in “‘Pteridine Chemistry,”” W. Pfleiderer and E. C. Taylor, Ed., Perga~
man Press, Oxford, 1964, p 87.

(3) See A, Albert, Quart. Rer. (London), 6, 197 (1952), and W. PReiderer,
Angew, Chem, Intern. Ed. Engl., 8, 114 (1964), for brief reviews of this reac-
tion.

{(4) (2) G. B. Elion, G. H. Hitchings, and P. B. Russell, J. Am. Chem. Soc.,
72, 78 (1950); (L) W. Pfleiderer and R. Lohrmann, Ber,, 94, 2708 (1961).

(5) I.J. Pachter, P. E. Nemeth, and A. J, Villani, J. Org. Chem., 38, 1197
(1963).

(6) H. S. Forrest and J. Walker, J, Chem. Soc., 2077 (1949).
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