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The effect of conformational restriction of the C9-N10 bridge on inhibitory potency and selectivity of
trimetrexate against dihydrofolate reductase, was studied. Specifically three nonclassical tricyclic
1,3-diamino-8-(3',4',5'-trimethoxybenzyl)-7,9-dihydro-pyrrolo[8]@yrido[2,3-d]pyrimidin-6(5H,8H)-one
(4), 1,3-diamino-8-(3',4',5'-trimethoxybenzyl)-9-hydro-pyrrolo[&]pyrido[2,3-d]pyrimidin-6-(8H)-one
(5) and 1,3-diamino§H)-(3',4',5'-trimethoxybenzyl)-7,9-dihydro-pyrrolo[3¢pyrido[2,3-d]pyrimidine
(7) antifolates were synthesized. The tricyclic analoguiasd5 were obtainedia the regiospecific cyclo-
condensation of th@-keto esterl7 with 2,4,6-triaminopyrimidine. The analogdewas obtainedria
reduction of the lactashwith borane in tetrahydrofuran. Compourdd$and? were evaluated as inhibitors
of dihydrofolate reductase froRneumocystis carinifoxoplasma gondand rat liver. All three compounds
were more selective than trimetrexate agdmgumocystis carindihydrofolate reductase and significantly
more selective than trimetrexate agaifstoplasma gondilihydrofolate reductase compared with rat liver
dihydrofolate reductase.

J. Heterocyclic Chem38, 213 (2001).

Currently available treatments f®neumocystis carinii adoption of different conformations of the trimethoxy
(P. carinii) and Toxoplasma gondi{T. gondi), which are  benzyl side chain of trimethoprim when bound to bacterial
often fatal opportunistic infections in AIDS patients, areand vertebrate dihydrofolate reductase as gleaned from
usually a combination of agents [2-4]. The use ofX-ray crystal structures of trimethoprim with dihydro-
trimethoprim and sulfamethoxazole is considered to be thpjlate reductase frorgscherichia coliand chicken liver
most effective combination for the treatment and prophylf11]. Thus the side chain of trimethoprim adopts a "down"
axis of P. carnii infections [5]. T. gondiiinfections are  conformation inE. coli and an "up" conformation in
treated by the first line combination of pyrimethamine ancthicken liver dihydrofolate reductase with respect to the
sulfadiazine [6]. Both these combinations utilize a selective 4-diaminopyrimidine moiety. X-ray crystal structure of
dihydrofolate reductase inhibitor trimethoprim or trimethoprim andP. carinii dihydrofolate reductase
pyrimethamine along with a dihydropteroate synthasgngicate that the trimethoxybenzyl side chain of
inhibitor that is the sulfa drug. Though these combinationgimethoprim is oriented in the "down" conformation
are effective, a significant number of patients suffer sidgjmilar to that observed in tHe. coli enzyme [12]. The
effects primarily attributed to the sulfonamide drug whichgeectivity of trimethoprim for dihydrofolate reductase
limits the dose and in many cases forces a discontinuatiqpom P. carinii compared to rat liver, though not as high as
of therapy [.7’8]: The dihydrofo_late reductase inhibitors inth t for theE. coli enzyme perhap;s also stems, in part,
these combinations are weak ineffective agents when US§m the different side chain orientation of trimethoprim

as monojthera.py and requi_re the sqlfonamide to afford f'hen bound toP. carinii dihydrofolate reductase
synergistic, clinically effective combination [9,10]. In an compared to the rét liver enzyme

attempt to circumvent the use of the sulfonamide in thesé Bi lic 2 4-diami I ical dihvdrofolat

combinations, due to its toxicity which necessitates dlcyc Ic _,h-_b!amlno Inong assL::a ! %_ro N a1§

discontinuation of treatment, considerable effort has beeffductase inhibitors related to the pteridines [13],
rido[2,3d]pyrimidines [14], pyrido[3,2d]pyrimidines

expended to design and synthesize pathogen selective di _ 4 Py
drofolate reductase inhibitors that also possess increasetPl: quinazolines [16], pyrrolo[2,8fpyrimidines [17],
potencies againg®. carinii dihydrofolate reductase and furo[2,3-djpyrimidines [18], and thieno[2,8}pyrimidines
T. gondiidihydrofolate reductase. Such a potent and seled19] among others [20,21] have been synthesized as
tive dihydrofolate reductase inhibitor would preclude thepotential potent and selective inhibitors of dihydrofolate
necessity of the sulfonamide and hence the toxicityeductase fronk. cariniiandT. gondii Though structure-
associated with the combination and could be clinicallyactivity/selectivity correlations for each bicyclic system
viable monotherapy fdp. carinii andT. gondiiinfections. have been developed no structure-activity relationship
The 3,000 to 10,000 fold selectivity of trimethoprim across the different heterocyclic systems is possible at this
(TMP) for bacterial dihydrofolate reductase over thetime and each heterocyclic system needs to be considered
mammalian enzyme has been attributed, in part, to theeparately.
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The bicyclic 2,4-diamino-6-substituted quinazoline, Conformational restriction of the 9-10 bridge beyond
trimetrexate (TMQ) and the pyrido[2@pyrimidine  that obtained by methyl substitutions on the 5- and
piritrexim (PTX) were both found to be highly potent againstl0-positions could be achieved by tethering the 5- and
dihydrofolate reductase from. carinii and T. gondii 10-positionsvia a methyl or ethyl link to afford tricyclic
however these bicyclic agents were devoid of selectivitypyrrolo or pyrido annulated 2,4-diamino pyrido-
against the pathogenic enzymes [10,22]. Trimetrexate, whid2,3-d]pyrimidines. Gangjeet al [26] recently reported
is approved as a second line agent agaatarinii  the tricyclic pyrido annulated analogues in which the C5
infections must be used along with the folate cofactorand N10 were tetheredia an ethyl link effectively
leucovorin, to rescue host cells [23]. Gangjeel [24] have  restricting the 9-10 bridge. Some members of this series of
reported a generalization in the structure-activity/selectivitconformationally restricted tricyclic analogues represented
of the pyrido[2,3d]pyrimidine ring system which indicates by general structur8 were potent inhibitors of rat liver
that selected analogues of the 5,10-dimethyl substitutedihydrofolate reductase with inhibitory constantss()C
series of general structufieas well as selected analogueswhich were highly potent (1§ 86 M, for 3 R, = 3,4,5-
containing a 9-methyl substitution of general strucde!] OMePh, B = OH) but the series lacked selectivity for
provide significant potency and selectivity fBr carinii ~ P. carinii or T. gondiidihydrofolate reductase and were in
and/orT. gondiidihydrofolate reductase. fact much more inhibitory against mammalian

Molecular modeling of 2,4-diamino-5,10-desmethyl dihydrofolate reductase.
6-substituted pyrido[2,8fpyrimidines compared with the
5,10-dimethyl congeners using SYBYL 6.2 [25] and its

SEARCH and MAXIMIN options indicated that mono and o R /R
dimethyl substitution at the 5- and/or 10-positions NHz 9N NHz - —N
significantly decreases the number of conformation: NET NP NP N
compared to the unsubstituted analogues. Thus parti ’ N)3\N | N 2 o " N)\\N SNNp
conformational restriction of the 9-10 bridge of z . ° z :

2,4-diamino-6-substituted pyrido[2d@pyrimidines with
methyl moieties on the 5-and 9- or 10-positions provide:
increased selectivity and/or potency agaiRstarinii /R /R
and/orT. gondiidihydrofolate reductase [14,24]. It was
therefore of interest to further conformationally restrict the N7

9-10 bridge of pyrido[2,3fpyrimidines in an attempt to n_Bu)\\N | PN I
study the effect on potency and selectivity agains
P. carinii andT. gondiidihydrofolate reductase. 6 7
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The lack of potent inhibitory effects agaiatcarinii  analogues3. Molecular modeling [25] of analoguds?
andT. gondiidihydrofolate reductase of analogigewas indicated that the triOMePh side chain was oriented in
surprising, particularly since the 5,10-dimethyl analogjue different conformations to that observed for analo@arsd
(Ry = CHz, X =CH,, Y = NCHg, R, = 3,4,5 triOMePh)  were in close proximity to that observed for trimetrexate
was significantly potent against all three dihydrofolatebound toP. carinii dihydrofolate reductase [12]. Molecular
reductases, and displayed a 9-fold selectivityTtagondii  modeling further indicated that a methylene spacer between
dihydrofolate reductase as compared to rat livethe tricyclic pyrrolo annulated system and the 3,4,5-
dihydrofolate reductase (Table 1). Clearly the ethyl bridgerimethoxyphenyl side chain allowed for flexibility in the
between the 5- and 10-positions was detrimental tgide chain and that the trimethoxybenzyl analogt&s
potency againsP. carinii and T. gondii dihydrofolate provided a better overlap with dihydrofolate reductase
reductase. The reason for this was attributed, in part, to th®und trimetrexate. Thus the trimethoxybenzyl moiety was
inappropriate orientation of the trimethoxyphenyl ring,included as the side chain in preference to the
which is predicated on the conformation of the C-ring, andrimethoxyphenyl. Though compouridwas the primary
was not conducive tB. carinii or T. gondiidihydrofolate  target, we were very much interested in the partially reduced
reductase binding. analogued and6 as well as the essentially planar analogue

In an attempt to further restrict the 9-10 bond, tricyclic5. The varying levels of unsaturation in rings B and @-@f
analogued-7in which the 5- and 10-positions were linked provide subtle variations in the tricyclic ring conformation
via a methylene rather than an ethyl link were designedwvhich provides increased potency and/or selectivity as we
This afforded a 5-membered C-ring in which the 9-10have previously reported for the pyrido annulated analogues
bridge was now constrained with less flexibility than in[26]. In fact, in the tricyclic serie8, the most selective
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analogue was the essentially planar compoBadhus  afforded the 3-formyl pyrrolell, as a tan solid in 91%
supporting the synthesis and evaluation of comp&ula  yield. The hydrazon&3 was synthesized by condensing an
target analogue. equimolar quantity of the hydrazid@ and aldehydélin a
Gangjeeet al. [28] reported a novel strategy for the mixture of ethanol and glacial acetic acid. Attempted
synthesis of the tricyclic pyrido[2,8}pyrimidinesvia a  Fischer indole cyclization 013 under a variety of
Fischer indole type cyclization of a 2-amino-4-oxo conditions, however, failed to yield the desired product.
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hydrazone. A similar strategy was initially attempted for the An alternate methodology, which could afford the
synthesis of tricyclic analoguds? as shown in Scheme I. desired tricyclic analogues, was the condensation of 2,4,6-
The synthesis of 2,4-diamino-6-hydrazinopyrimidid®)( triaminopyrimidine with a suitable biselectrophile.
involved the reaction of 2,4-diamino-6-chloropyrimidine Gangjeeet al [27] had reported the synthesis of similar
with excess hydrazine in butanol. The product precipitatedompounds using this method and hence this was a logical
from the reaction mixture as a white, methanol insolublehoice. Syntheses of the target compoudédswere
solid and was isolated as a powder in 45% yield. The insoRccomplishedvia the regiospecific cyclocondensation of
ubility of 12 in deuterated chloroform and its instability in the B-keto esterl8 (as the biselectrophile) with 2,4,6-
deuterated dimethylsulfoxide made it difficult to obtafida  triaminopyrimidine (Scheme 2). Hurlbeet al. [29] as

nmr spectrum. For model studies, the 2,5-dimethyl pyrrolewell as reports from Gangje al.[30,31] and DeGravet
3-carboxaldehydell, was selected to avoid any potential &l- [32] have confirmed the-keto esters condense with
a-polymerization. TheN-substituted pyrrole-3-carboxal- appropriate 6-aminopyrimidines to afford regiospecifically
dehyde,11, was obtained using the Paal-Knorr synthesigtngular, 5,6-disubstituted pyrido[2dsyrimidines rather
(Scheme 1) The pyrro'QO was synthesized first by than the |Ine§r, 6,7-dISUbStItuteq ISOomers. Comp01®d
refluxing equimolar gauntities of acetonyl acetoBeand ~ Was synthesized by the reaction of 3,4,5-trimethoxy-
3,4,5-trimethoxybenzylamined), in a flask fitted with a Pe€nzylamine9 with ethyl acrylate 15) followed by
Dean-Stark trap, until separation of water ceased (4 hourgjlkylation with ethylbromoacetate to affold which on
Upon cooling, a tan solid was obtained in 70% yield. Thd?ieckmann cyclization gave the desirBeketoesterl8.
N-trimethoxybenzyl-2,5-dimethylpyrrole1Q) was Though diphenyl gther had _been previously emp!oyed as
formylatedvia a Vilsmeier Haack formylation using the solvent [27], it was of interest to explore different
dimethylformamide and phosphorus oxychloride. Asolvent systems since the extent of unsaturation in the
solution of10in dimethylformamide was slowly added to a Product could be influenced by the solvent in the
freshly prepared mixture of dimethylformamide andcyclocondensation reaction [26,30,31]. Cyclocondensation
phosphorus oxychloride at 0 °C. The reaction mixture wasf 18 with 2,4,6-triaminopyrimidineX9) in glacial acetic
then heated briefly (2 hours) at 90 °C and after work ugcid at 120 °C for 12 hours afforded exclusively the
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angular lactamd in 55% yield, while similar cyclocon- suggests that partial planarity of the C-ring with the
densation in Dowtherm-A at 240 °C for 2 hours gave theyrido[2,3-d]pyrimidine system was important for potency
dehydrogenated angular lactdiras the sole product in and selectivity in this series. Thus, conformationally
40% yield.1H nmr of 4 showed an exchangeable,(  restrictingt; andt, of 1 with partial planarity of the C-ring
lactam NH ad 8.98 and three sets of methylene protons ahs in compound significantly increases selectivity

6 3.17, 3.78 and 4.43, as was previously reported foggainst bothP. carinii and T. gondii dihydrofolate
similar tricyclic compounds [30-32]. In contrast the  reductase compared fioand trimetrexate. A comparison
nmr of 5 indicated a nonexchangeable olefinic protod at of 4 and7 suggests that in the absence of planarity in the
8.82 as we have observed earlier, and only two sets @f.ring the lactam is somewhat detrimental to potency as
methylene protons &t 4.38 and 4.65. The lactathwas  wel| as selectivity (except fof. gondii dihydrofolate
reduced using borane in tetrahydrofuran to afford geductase). Since compousdwas the most potent and
mixture of6 and7in a 1:1 ratio as indicated by the nmr  gejective analogue against bdthcarinii and T. gondii

and the mass spectrum of the mixture. All attempts tQjhydrofolate reductase in this series and comp&Laido
separate the mixture resulted in the oxidatior6® 7. .,niains the nitrogen least likely to be protonated in the
Thus only7 was isolated as the pure reduced lactam. Th;aring’ due to conjugation, it is also possible that the

o;qdahoT also octcursfwhen th? mc'th(lj”e IS ?jllogved to s_tan creased potency and selectivitysafould arise due to its
atroom temperature for an extended period. Lonversion ability to be protonated at the nitrogen atom. Thus the

the mixture to pur& was also accomplished by reflux in selectivity and potency d6 could be attributed to the

methanol. Compound has been claimed in a patent [33] : C N
via a different synthetic route [34], however, no spectral ob lanarity of the tricyclic systems and/or the inabilitbab
be protonated compared4@nd?.

biological data was reported.

Table |
Inhibitory Concentrations (I§g) in pM against Dihydrofolate Reductase and Selectivity Ratigs 6and7.

Selectivity Ratio Selectivity Ratio
Compound P. carinii [a] Rat liver [b] rl/pc T. gondii[c] rl/tg
1 0.013 0.007 0.58 0.0008 8.90
Trimetrexate 0.042 0.003 0.07 0.001 0.30
4 94.5 42.9 0.45 9.00 4.80
5 3.10 20.3 6.50 0.62 32.7
7 12.6 11.7 0.90 5.30 2.20

[a] Pneumocystis carinii dihydrofolate reductase. [b] Rat liver dihydrofolate reductase. [c] Toxoplasma gondii dihydrdtmitateee

The compoundg-5 and7 were evaluated as inhibitors EXPERIMENTAL
of dihydrofolate reductase frof carinii [35], T. gondii
[36] and rat liver. Selectivity ratios (Kg rat liver All evaporations were carried oirt vacuowith a rotary

dihydrofolate reductase/lg P. carinii dihydrofolate  evaporator. Analytical samples were driedvacuo(0.2 mm

reductase off. gondiidihydrofolate reductase) were mercury) in an Abderhalden drying apparatus over phosphorus

determined using rat liver dihydrofolate reductase as thgentoxide and refluxing ethanol or toluene. Melting points were

mammalian source. These dgvalues along with etermined on a Flsher-Johns_ melting point apparatus and are
uncorrected. Nuclear Magnetic Resonance spectra for proton

selectivity ratios are shown in Table I. '_I'he inhibitory (IH nmr) were recorded on a Bruker WH-300 (300 MHz) spec-
values forl (Y = NCHj3, Ry = 3,4,5-triOMe) and  yometer. Data was accumulated by 16 K size with a 0.5 s delay
trimetrexate are also included for comparison. The mosime and 70° tip angle. The chemical shift values are expressed in
potent of the three target compounds agdmstriniiand  ppm (parts per million) relative to tetramethylsilane as internal
T. gondiidihydrofolate reductase was the dehydrogenatedtandard; s = singlet, d = doublet, dd = doublet of doublet, t =
lactam5. More significantly this compound was 93-fold triplet, q = quartet, m = multiplet, bs = broad singlet. The relative
more selective againgt carinii dihydrofolate reductase integrals of peak areas agreed with those expected for the

and about 110-fold more selective agaifistgondii ~ @ssigned structures. Thin layer chromatography was performed
: . on POLYGRAM Sil G/U silica gel plates with fluorescent
dihydrofolate reductase than trlmetrexate.. All threeindicator and the spots W\grsgvisualized under 254 nm and 366 nm
Cqmpounds,4, S qnd 7, were m.or”e selective th,_‘"‘” illumination. Proportions of solvents used for thin layer
trimetrexate against botR. carinii and T. gondii  chromatography are by volume. Elemental analysis were
dihydrofolate reductase. The significant increase in botlperformed by Atlantic Microlabs Inc., Norcoss, GA. Analytical

potency and selectivity 0% compared to4 strongly  results indicated by element symbols are within + 0.4% of the
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calculated values. Fractional moles of water or organic solvent$,3-Diamino-(81)-(3',4',5'-trimethoxybenzyl)-7,9-dihydro-
frequently found in some analytical samples of antifolates coulgbyrrolo[3,4-]pyrido[2,3-d]pyrimidine (7).

not be removed in spite of 24-48 hours of dryingzacuoand A 1.0 M borane-tetrahydrofuran complex 8.00 ml,

were confirmed, where possible, by_thelr presence iAHhemr n(18.00 mmoles) was added to a cold suspension of the dihydrol-
spectrum. All solvents and chemicals were purchased fro le) in tetrahydrofuran (25 ml). On
Aldrich Chemical Co. and Fisher Scientific and were used agctam3.0.40 9 (1.0Q.mmo €) in tetrahy u '
received. cqmpletlon of the addition, a clear brown solution fo.rmed that was
stirred at room temperature for 16-18 hours. The mixture was then
1,3-Diamino-8-(3',4',5'-trimethoxybenzyl)-7,9-dihydropyrrolo- cooled to 0 °C, acidified carefully withNhydrochloric acid to pH
[3,4-]pyrido[2,3-d]pyrimidin-6(5H,8H)-one @). 2 and stirred at 0 °C for 1 hour and evaporated under reduced
pressure. Cold distilled water (25 ml) was added to the residue to
afford a thick white suspension, which was neutralized at 0 ° C
' . . with 1 N sodium hydroxide and stirred at O °C for 3 hours. The
(10 ’?“') ina thrge negked flask fitted with ‘:’} Dean-Stark Ry hite suspension was filtered, washed with water and dried under
was |m_mersed In an oil bath heated to 12_0 C.The SUSPENSIQR -, um. Tic of this showed the presence of the starting l&&tam
was St'"e.d at t_h|5 temperature under nitrogen for 12 hour%ence, the mixture was retreated with another portion ofil.0
The reaction mixture was then cooled to room temperaturg, ane_tetrahydrofuran complex 6.40 ml, (6.40 mmole) for 16
and ether (50 ml) was added to the yellow suspension whicfj,rs The product obtained on acidification, evaporation, addition
was stirred for 30 minutes, filtered and washed with ether tQy yater, neutralization and filtration did not show the presence of
yield crude lactand. The crude lactam was then dissolved in yhe |actam (tic) and was triturated in refluxing methanol (20 ml) for
methanol and silica gel (1.00 g) was added to this solution ang poyrs, Filtration and evaporation of the filtrate under reduced
the solvent evaporated under reduced pressure to form gessure afforded a residue which was dissolved in glacial acetic
uniformly coated silica gel plug which was dried underacid (5 ml), stirred at room temperature for 18 hours and
vacuum and loaded onto a dry silica gel column (2.4 x 20 cmMgoncentrated under reduced pressure. The concentrate was tritu-
and eluted with a 10%-50% methanol in chloroform (1%rated with anhydrous diethyl ether for 3-4 hours and the precipitate
ammonium hydroxide) gradient. Fractions containing thepptained was filtered to yield 0.12 g (31%)7afs a light tan solid.
product (tlc) were pooled, concentrated under reducegnp > 300 °C, tIcR; 0.4 (chloroform/methanol/ammonium
pressure and neutralized with glacial acetic acid to yielchydroxide 9:4:0.1, silica gel) MS m/z 383 ()} 1H nmr
0.19 g (55%) of4 as a tan powder: mp > 300 °C, 8 0.60  (DMSO-dg): 8 3.55 (s, 2H, Ch), 3.60 (s, 2H, Ch), 3.68 (s, 3H,
(chloroform/methanol.ammonium hydroxide 9:4:0.1, silicaOCHS), 3.72 (s, 6H, (OCh),), 5.51 (s, 2H, NH), 5.68 (s, 2H,
gel), IH nmr (DMSO#g): 8 3.17 (s, 2H, CH), 3.41 (s, 2H, NH,), 6.30 (s, 1H, NH), 6.57 (m, 3H, 2',6'-CH, 5-CH).
CHy), 3.67 (s, 3H, 4'-OC}k), 3.78 (s, 6H, 3',5'-0OC}), 4.43 Anal. Calcd. for GgHy1NgO3*0.5CH;OHe 1.0H,0: C, 49.60;
(s, 2H, N-CH), 5.60 (s, 2H, NH), 5.98 (s, 2H, NH), 6.56  H, 6.08; N, 17.80. Found: C, 49.92; H, 6.11; N, 17.63.
(s, 2H, 2',5'-CH), 8.98 (s, 1H, 5-NH). o .
Anal. Calcd. for GgHpoNgOge 0.3H,0+0.5CH,COOH: C, N-(3',4',5'-Trimethoxybenzyl)-2,5-dimethylpyrrol&Q).

55.37; H, 5.72; N, 19.37. Found: C, 55.02; H, 5.42; N, 19.70. Acetonyl acetone8) (1.97 ml, 10.0 mmole) and 3,4,5-
Miamine.g.(2' A' E'_tri a. _ trimethoxybenzylaminedj 1.97 g, (10.0 mmole) were dissolved
[13,?;Hl?];{r;?ég?z%gp;iﬁidti:g_e(tsmc;gr?;g)z.yl) 9-hydropyrrolo in 5 ml of toluene and heated under reflux in a flask fitted with a

' ' Dean-Stark trap until separation of water ceased (4 hours). The
A mixture of triaminopyrimidine19) 0.75 g, (6.0 mmoles), reaction was cooled to room temperature and allowed to stand
18 2.00 g, (6.0 mmoles) and Dowtherm-A (20 ml) in a threeovernight. The sandy precipitate obtained was filtered and
necked flask fitted with a Dean-Stark trap was immersed in awashed with methanol to yield 1.92 g (70%)l6fas a tan solid:
oil bath preheated to 240 °C. The suspension was stirred atp 104-106 °C; tldR 0.72 (ethyl acetate, silica geBiH nmr
this temperature under nitrogen for 2 hours until no increas¢s0 MHz, DMSO4g): & 2.10 (s, 6H, 2,5-Ck), 3.65 (s, 9H,
was observed in the ethanol/water level in the Dean-StarlOCHy), 5.00 (s, 2H, N-ChH), 5.7 (s, 2H, 3,4-CH), 6.2 (s, 2H,
trap. The reaction mixture was cooled to room temperature2',6'-CH).
Ether (10 ml) was added to the mixture, which was further ., . _, . .
cooled to 0 °C and filtered to yield the crude lactam. This wad (845 Trimethoxybenzyl)-2,5-dimethyl-3-formylpyrrolel).
evaporated under reduced pressure to form a uniformly coated To dimethylformamide (1.85 ml) in a three neck flask under
silica gel plug which was dried under vacuum and loaded ontaitrogen at 0 °C was added phosphorus oxychloride (B)OCI
a dry silica gel column (2.4 x 20 cm) which was eluted with a(0.56 ml) dropwise with stirring over a period of 15 minutes. To
10-50% chloroform:methanol gradient. Fractions containingthis mixture was added a solutiondd 1.0 g, (3.60 mmoles) in
the product were pooled and evaporated to yield 0.80 g (40%gimethylformamide (7 ml) over a period of 30 minutes at 0 °C.
of 5 as a yellow solid. mp > 300 °C, tR 0.62 (chloroform/-  The reaction mixture was then heated at 90 °C for 2 hours, cooled
methanol/ammonium hydroxide 9:4:0.1, silica gél, nmr to room temperature and poured into ice. The mixture was then
(DMSO-dg): 6 3.64 (s, 3H, 4'-OCH), 3.75 (s, 6H, made basic to pH 10 with 30% sodium hydroxide. The precipitate
3',5'-OCHp), 4.38 (s, 2H, CH), 4.65 (s, 2H, CH), 6.62 (s, 2H, formed was filtered and air dried to yield 0.96 g (91%) s a
2'5'-CH), 6.76 (bs, 2H, N§J, 7.73 (bs, 2H, NK), 8.82 (s, 1H, tan solid. mp 11®C; tlc R 0.59 (ethyl acetate , silica gel);
7-CH). 1H nmr (60 MHz, DMSOdg): 52.10 (s, 3H, 5-Ch), 2.45 (s, 3H,
Anal. Calcd. for GgHygNgO4+0.5H,0: C, 56.29; H, 5.22; N, 2-CHg), 3.60 (d, 9H, OCH), 5.10 (s, 2H, N-CH), 6.25 (s, 3H,
20.73. Found: C, 56.33; H, 5.30; N, 20.40. 4-CH, 2',6'-CH), 9.75 (s, 1H, CHO).

A mixture of triaminopyrimidine 19) 0.113 g, (0.90
mmole), 18 0.30 g, (0.90 mmole) and glacial acetic acid
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3-[2-(2,4-Diaminopyrimidin-6-yl)hydrazolmethenyl-1-(3',4',5'- yield a viscous orange-yellow oil. A solid separated from the oil
trimethoxybenzyl)-2,5-dimethylpyrrole ). on refrigeration which upon filtration afforded 21.7 g (61.5%) of
A mixture of 11 0.29 g, (1.25 mmoles) ant 0.195 g, the ketoestet8 as an off-white solid: mp 115-12C; tlc R; 0.38

(1.25 mmoles) in ethanol (10 ml) containing glacial acetic acio(etﬂyI ?ccetfi\tzllfdrop ife?)c S.C'g’zs'“gf‘ g:el)éo 06 H. 6.60: N
(0.35 ml) was heated at 90 °C for 48 hours. The reaction mixtur 12naFlou?c?' C c;rg%; 2H2 ggz- .NHEL 1'7 » OV.V0, T, 0.09, 1N,
was cooled to room temperature and poured into crushed ice. The¢™™" P S T EeEe T T

pH of the mixture was adjusted to 10 with 60% sodiumAcknowledgement.
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. . . la] Taken in part from the dissertation submitted by F.M. to the
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