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In carrying on our interest in heteropolycyclic structures with biological activities, we projected the
preparation of compounds containing the pyrido{3,2-e}[1,2,4]triazine or pyrido[2,3-b][1,4]triazepine sys-
tems. The established synthetic approach for the preparation of latter system led to the triazine derivatives
5a-f while a new bicyclic triazepine structure 6 is accomplished with difficulty.

In expanding the pyridotriazine structure, we obtained derivatives of a new tricyclic structure, 5-substi-
tuted-6a-ethyloxycarbonyl-5,6,6a,7-tetrahydropyrido{2,3-e]pyrrolo[2,1-c][1,2,4]triazin-9(8 H)-ones 8 in

“ which the triazine ring is fused with a pyrrole nucleus.

Compounds Sa-f and 8a,b will be tested as potential CNS depressant, antiinflammatory, analgesic and

antibacterial agents.

J. Heterocyclic Chem., 36, 857 (1999).

While exploring the pharmacological potentiality of
heteropolycyclic structures with a pyridine nucleus, we
described the synthesis of structures including pyrido[2,3-b]-
pyrazine [2-4] and pyrido[2,3-b](1,4]diazepine systems
[3,5] which exhibited interesting CNS depressant and
analgesic activities. We have now tried the synthesis of
compounds with pyrido[3,2-e][1,2,4]triazine or pyrido-
[3,2-A111,2,5]triazepine system but, up to now, the chosen
synthetic route mainly provided derivatives from the first
structure 5 (Scheme) and only compound 6 of a novel
bicyclic pyridotriazepinone structure [6].

The synthetic approach which involves the condensa-
tion of 2-methyl/benzyl-2-[2'-(3'-nitro)pyridyl]hydrazine
1a,b with o-ketoesters 2 (Scheme) led to nitro-intermedi-
ates 3a-f. These were reduced (hydrogen-C/Pd) so as to
obtain the corresponding amino-derivatives but, in fact,
the reaction evolved and the amino group obtained sup-
plied nearly all the pyridotriazine derivatives Sa-f, by an
internal addition to the azometine double bond with ring-
closure. The alternative reduction (Ni-Raney) [4] fur-
nished similar results and the selective reduction of
azomethine (sodium borohydride) have not given an
effective isolation of the reduction product for the con-
comitant hydrolysis of the ethyloxycarbonyl group. Only
in the reduction reaction of compound 3b, besides triazine
5b, did we isolate the amino-intermediate 4, from which
we obtained the pyridotriazepine derivative 6, by an alka-
line hydrolysis and subsequent cyclization

The structures described were supported by analytical
and spectroscopic data. In particular, derivative Sa (Table 1)
was characterized by 1H nmr, with triplet and multiplet
(methylene group in a chiral structure) signals related to

ethyloxycarbonyl, exchangeable signals at & 4.05 and 4.52
related to two NH groups and three double doublets at &
6.58 (J = 8.0 Hz), 6.76 (J = 8.0) and 7.66 (J = 4.6) ppm
related to pyridine B-H, y-H and a-H respectively. On the
other hand, the structure of 4 was determined by the mass
spectrum (M+, 394), TH nmr spectrum (exchangeable
NH, signal at & 4.45 and two quarters and two triplets
nearly overlaid at & 4.22 and 1.45 for 2 CH, and 2 CH;
respectively) and its reactivity. On the basis of these data,
the transformation from 4 to 6 is significant.

By developing the triazine derivatives, we tried to syn-
thesize some compounds of a new structure in which the
pyridotriazine skeleton is fused with a pyrrole or a pyri-
dine nucleus. For this purpose we started from Sc and Se,
and, by cyclocondensation of the ethyloxycarbonyl group
with the N4-H group, the new structure S-substituted-6a-
ethyloxycarbonyl-5,6,6a,7-tetrahydropyrido[3,2-e]pyrrolo-
[2,1-¢][1,2,4]triazin-9(8H)-one derivatives 8a,b were
obtained. The analogous reaction to obtain the designed
dipyridotriazine structure 9, starting from 5d and 5f and
carried out in the same manner failed, recovering the
unreacted compounds.

In order to prepare isomer 9 by cyclocondensation of
ethyloxycarbonyl with the alternative N,-H group of Sc.e,
the structural identification of compounds 8a,b was not
casy. These, unlike 5c,e, besides their disappearance, on
the 1H nmr, of one ethyl group and an exchangeable NH
signals, exhibited a downfield shift of double doublet sig-
nals related respectively to the pyridine B-H, a-H and y-H
at 8 6.75 (J = 8.0 Hz), 7.95 (J = 5.0) and 8.61 (J = 8.0).
The latter shift of the pyridine y-H signal (from 6.76 to
8.61 ppm) is particularly strong and attributable to a car-
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the hydrolysis of chloroacetyl group occurs.

From 5a, we attempt to synthesize derivatives related to

the pyrazinopyridopyrazine structure [4] through interme-
diate 7, but the chloro substitution with secondary amines
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was not accomplished because, even at room temperature,

Compounds Sa-f and 8a,b will be investigated for CNS
depressant, antiinflammatory, analgesic and antibacterial
activities already underlined from analogues [7-11].



859

Synthesis of Pyrido[3,2-e]pyrrolo[2,1-c]{1,2,4]triazines

Jul-Aug 1999

(H014d ‘ZH 9'v = [ ‘PP) 9¢'8 ‘(HA 1Ad ZH 0’8 =1 ‘PP)
S0'8 ‘(H-IV § ‘W) ogL ‘(H-¢ 34d 2 0’8 = [ ‘PP)

S0'L ‘(CHO ) 86's ‘CHD ‘ZH 'L =1 ‘DY vT¥

‘CHO ‘ZH 1L =1 ‘D) 01'v ‘(*HD ‘W) 557 ‘(CHD

‘ZH '8 ={ ) 927 ‘(*HD ‘W) 28'T *(CHD

ZHTL={ DT CHD ZH I'L=1 DT

(H-0 IAd ‘ZH 9'v = [ ‘PP) 8¢'8

(HAIKdZH 08 = [ ‘PP) S0'8 ‘(HIV § ‘W) 0¢°L
‘(H- 14d ‘21 0'8 = [ ‘PP) 80°L ‘(*HD *s) 6S°S
‘CHOZH1L=1 D) vzy ‘CHO ZHT'L=(

‘b) 80y ‘(“HD ‘W) §8°7 ‘(*HO ‘W) 8p°Z ‘(FHD
ZHTL=1DSET ‘CHD ZHIL=1 D ITT

(H-0 14d ZH 9t = [ ‘PP) T¥'8 ‘(H-+ 14d

‘ZH 0'8 = [ ‘PP) 86°L ‘(H-¢ 24d ‘ZH 0’8 = [ ‘PP)
10L CHD ZH 1L =1 ‘D) sTv ‘CHD 2H 1L
= D) Z1'p ‘CHO-N ‘s) 0L°¢ ‘CHO W) $8°C
‘CHO ZH 1L = [ D 9¥'T ‘(CHD W) 56'T ‘CHD
ZHUL=0DSeT CHO ZHT'L=1D 8T

(H-0 14d ‘2] L'y = [ ‘PP)

L€8 ‘(H-A14d ‘2H 6'L = [ ‘PP) 76°L ‘(H-¢) 34d
ZTH6L=(PP) ¥6'9 CHD ZHT'L=('D)
8Ty “CHD ‘ZH 1L =1 'D) 1'% ‘CHD-N*S)
€6°¢ ‘(CHD ‘w) 1877 ‘(“HD ‘W) $5°7 ‘(*HD
ZTHUL=(D LT CHD ZHTL=( D 1T]

(H-0 14d ‘ZH 9% = [ ‘PP)

W8 ‘(H-A14d ZH '8 = [ ‘PP) L6'L ‘(H-d 14D
‘ZHO8=(‘PP) ¢1'L ‘CHD ‘ZH V'8 =1
D1y CHD ZHT'L=1 D) 8Ty ‘CHD ')
L€ ‘CHO TZH 1'L =1 ‘P+P) TH'T PTe LE]

(H-0 14d ‘2 9'%= [ ‘PP) £¥'8 (H-+ 14d

‘ZH 0’8 = ‘PP) 86'L ‘(H-g 4d ZH 0’8 = [

‘Pp) 10°L *CHD ZH v'L =1 ‘B) 0g'v ‘CHO-N
‘s) 8G'€(FHD ') 9€°T ‘(PHD ZH ¥'L =1 ') §€'1

(uzojolopyoourenep) wdd ¢ “WAN Hi

80L1
SeL1[e]

10L1
LT [e]

0¢Ll [e]

10L1
LzL1 [®]

8691
81LT [a)

T1LT [¥]

TRUCR

(01'%) S0€
(o1v) sz¢

(Th'p) €0¢
(I1%) 022

(66°¢) v1¢
91') €£T

(3 So)) wu

KNE& .>D

8Ll 26°S
9971 °6°S
0'el ws
80°¢T S°4Y
881 0S89
67°S1 <09
09°61 88°C
06'S1 ws
(A 66t
8T'L1 L6V
SeIT 8T°S
YO’ 1Z 0t's
N H
punog/parey
sosAreuy

"papoad spnid se [3] ‘wiy {3] ‘oo [Ayia [p] ‘joueyse [3] ‘urtojoloqyo [q] ‘eprwolq wnisseiod [e]

SE6S
Les

91°6S
L8'8S

098
3 44Y

II'1s
AN 5Y

18y
ST'8y

0s'6v
[N 4

3

[2] L01-901
wOvZONmNNU

[Pl8L-LL
0Ov ZVNEM NU

(3 ww 7°0)
SS1-Sv1
WOVZNNmm~U

(8H ww 7°0)
0e1-2¢1
wOv Zowmﬁ o)

[0] €8-28
0Ova~mm~U

(21 8L9L
vaZEm:U

(a3 D, dq
(yeajos) D, du
B[AUIIO]

J-eg spunodwio]) Jo vie( [edni[euy pue [enoedg
1 2I19eL

8¢

1]
09

1]
(49

5l
8y

SL

0t

% PIPIX

SHD00D(*HD)

SH*D00DY*HD)

SH*D00D*HD)

SH“2000%*HD)

SHD00D

‘HO

Yd*HD

4d°HD

HO

HD

HO

fHD

Je

3¢

%

q€

123

punodwo))



Vol. 36

F. Savelli, A. Boido and G. Ciarallo

860

(H-» £1d ‘ZH 9% = { 'PP)

89 ‘(H¥V § ‘W) ov'L pue 7' ‘(H-A 34d ‘ZH 0’8 = [ ‘PP)

8.9 ‘(H-§ 4d 24 0’8 = [ ‘PP) 65'9 “CHD ZH 091 =

‘qV) v1°S pue 96 ‘(S[qeasueyoxa HN ‘s9) o'y

(THD 7 W) 9T°p ‘(s1qeeSurypxa HN ‘s9) 90y (CHD

ZHOTI =1 €27 CHD T W oL T ‘CHO T W) STT +

(0D) T'ELT

(0D T'ILT D) 8°LpT (D) L'8€1 ‘(HD) 181 ‘(HO V)

1621 “(HD D) 821 ‘) L'LTT '(HD) +'LT1 ‘(HD) £°0T1

{(HD) 9°STT ‘) §°€L “CHD) §°29 “(CHD) 1°19 ‘(*HD)

£'¢6 ‘(CHD) t'z€ ‘(CHD) 16'3T (FHD) 91 ‘(CHD) 941 #

(H-0 14d

‘ZH 9'p = ‘PP) 89°L ‘(H-TV § ‘W) Ob"L Pue 6T°L ‘(HA 14d

‘ZH 0'8 = [ ‘PP) 8L'9 ‘(H-g 14d ZH 0’8 = [ ‘PP) 65°9

‘CHD ‘ZH 91 = [ ‘9V) ¥T'S PUe 8¢} ‘(e[qeadueypxa

HN ‘S) Z5'b “(s1qeeSueyoxe HN + THD T ‘sq+w)

01 ‘CHD W) 07 ‘CHD ‘W) §T°Z ‘CHD T W) ST'1 «

(B0 KA ZH9p = |

‘PP) 09°L ‘(H+A 14d ZH 0'g = [ ‘PP) 1L°9 ‘(H-¢ 14d

“ZH ('8 = { ‘PP) §5'9 ‘(31qeasueypxa N ‘s) 09'p

“(THD T + *1qeeSueyoxe PN ‘W+sq) 07 ‘(FHO-N 9) ST°¢

(THD ‘W) 0g°Z ‘(CHD T W) 08'1 ‘(PHO T W) ST «

(H-0 14d ZH 9}

={'Pp) 79'L (H+ 14d ZH 6'L = [ ‘PP) TL'9 ‘(H-g 14d

‘21 0'8 = [ ‘PP) 859 ‘(SIqeeueyoxs HN 5) 09'v ‘CHO 7

‘wr) 07y ‘(PlqeeBueyoxa N *5) p0'v ‘(CHO-N ‘9 61°¢

(CHD W) sy°7 ‘CHD ‘W) 077 ‘CHO T W ST +

(007D

9'991 ‘(D) £6¥1 “(HD) L'8€T (D) 1821 ‘(HD) 6'0ZT ‘(HD)

SOIT () 6L ‘CHD D £€9 ‘CHD) T8¢ ‘CHO D ST #

(g0 14d 'z 9y = [ ‘PP) OL'L ‘(H-+ 14d ‘ZH 0'8 = [ ‘PP)

$8'9 ‘(H-¢ 3Xd 2H 0’8 = [ ‘PP) £9'9 ‘(PIqeeBueydxa

HN S) 88'p ‘(e1qeaBueyoxs N ‘s) 09y ‘(*HD T W)

0 ‘CHON ) 61€ ‘CHO T ZHO8 =1V TEC T »

(0D) £TL1 ‘D) S8¥1

(HD) 6°LET (O) €821 '(HD) 9°611 ‘(HO) L'S11 ') 0TL

‘CCHD) $°79 ‘CHD) 1°8¢€ ‘(CHD) ¥ ‘(FHD) 9v1 #

(H-0 14d

ZH 9y ={ ‘PP) 99°L ‘(HA 1Ad ‘ZH ('8 = [ ‘PP) 9L'9

“(H-g 14d ‘ZH 0°8 = [ ‘PP) 85°9 ‘(SIqeaosueyoxa HN

's) 76'p ‘(CHD ‘W) 7T'v ‘(Plqeasueypxs HN °5) SO'h

CHD-N ') 17¢ ‘CHD ) 26T ‘CHD ZH 08 = [ D 6T'T »
(uzojooyoouamep) widd @ “YIAN D1 #
(unogotopyoouamnop) widd @ YN Hy »

eeLT
002¢
08¢ [¢]

XTA
[SS74%
oseg [°]

TELT
092¢
95¢¢ [°]

STLT
oLee [al

LzLl
0SI¢
ssee [e]

1241
91¢
19¢¢ [®]

[a)/[e]
(o Y1

(L6¢) 9Z¢
(88°¢) 697

(aLe ele
(9€°¢) 55T

(L8'¢) Tt
(L9°€) 79T

(3 Sop wu
AN

wty [9] ‘wexey/raipe [ARe [p] i1oyie [Ayie [2] ‘urzojoloTyo [q] ‘epruoiq wnisseiod [v]

LSe] 999 £9°€9
8S°¢l ¥89  SOV9
101 ST9 96779
901 85’9  8T't9
7791 YL eT’LS
99'91 61°L el°LS
6691 68°9 1SS
8¢°L] 88°9  88GS
8681 €9 70'tS
061 919  GO'tS
9L'¢T 189 £6'SS
et £8°9 16°6S
N H D
punoj/pored
sosAeuy

eie(] [eond[euy pue [enoedsg
sourzem|[*7'1][2-7 ¢ JopukdoipAyenal-p'c 71 -(1AuoqIeoLxolAUe)-¢ -parmnsgng-¢ ‘g

T °IqeL

pliL-oL
POPNSTHED

(8H ww 7°0)
ob1-2¢1
va ZwNm~ NU

(8H ww 7°0)
811-211
va Zvumo ~U

Pl zs18
POPNTHS YD

[2] €01-101
vaZﬁIQU

[Pleri-zil
NOvZW—m— —U
(Ju2A]0OS)
D, dw
B[MUIOJ

SH*D00D¢(*HD)

SHED00DH*HD)

SH*D00D (*HD)

SH“D00D%(*HD)

SH00D

D

Yd*HO

4d%HD

fHO

*HO

*HD

HO

k|

Js

PS

S/

©s

punodwo)



Jul-Aug 1999

EXPERIMENTAL

All melting points were determined by the capillary method
on a Biichi 510 apparatus and are uncorrected. Distillations were
performed under vacuum in a bulb to bulb apparatus and the
indicated boiling points actually correspond to the air bath tem-
perature. The uv spectra were measured in 95% ethanol with a
Perkin-Elmer Model 5508 spectrophotometer. The ir spectra
were taken on a Perkin-Elmer Paragon 1000 PC spectrometer.
The 'H and 13C nmr spectra were determined on a Varian-
Gemini 200 spectrometer; chemical shifts are reported in ppm
with TMS as internal standard and are given in & units. The
mass spectra were recorded on a Hewlett-Pakard 5989-A spec-
trometer at 70 ¢V coupled with a Hewlett-Pakard 5890 gaschro-
matograph. Elemental analyses for C, H, N were performed on
the Carlo Erba Elemental Analyser Model 1106 at the Microana-
lytical Laboratory, Dipartimento di Scienze Farmaceutiche,
Universita di Genova.

Preparation of 2-(1-Substituted-hydrazino)-3-nitropyridines 1a, 1b.

2-(1-Methylhydrazino)-3-nitropyridine (1a) [12] was obtained,
by condensation of 2-chloro-3-nitropyridine and two equivalent
of methylhydrazine (yield 80%), as a red oil (bp 1.0 mm Hg,
120-125°) which gives rise to orange plates, mp 58-60° 1H nmr
(deuteriochloroform): & 3.31 (s, CHjy), 3.98 (bs, NH, exchange-
able), 6.67 (dd, J = 8.0 Hz, pyr B-H), 7.85 (dd, J = 8.0 Hz, pyr v-H),
8.25 (dd, J = 4.6 Hz, pyr «-H).

2-(1-Benzylhydrazino)-3-nitropyridine (1b) was obtained by
refluxing for 6 hours 2-chloro-3-nitropyridine (4.77 g, 30 mmoles),
benzylhydrazine (3.66 g, 30 mmoles, obtained from correspon-
dent dihydrochloride salt in absolute ethanol and sodium ethox-
ide) and triethylamine in ethanol (50 ml). After cooling, the
reaction mixture was evaporated, diluted with ethyl ether and the
precipitate was filtered. The organic layer was evaporated and
the oily residue, triturated with dilute hydrochloric acid, gave
unreacted 2-chloro-3-nitropyridine undissolved (10%). The acid
solution obtained from filtration, was made alkaline with sodium
hydroxide and extracted with methylene chloride. The organic
layer was dried (sodium sulphate) and evaporated to dryness to
give a red oil (yield 77%) of 1b; 1H nmr (deuteriochloroform): &
3.74 (bs, NH, exchangeable), 5.08 (s, CH,), 6.65 (dd, J = 7.9 Hz,
pyr B-H), 7.42 (m, 5 ArH), 7.88 (dd, J = 7.9 Hz, pyr y-H), 8.28
(dd, I = 4.6 Hz, pyr a-H). For the elemental analysis the p-nitro-
benzaldeyde derivative was prepared, mp 176-177° (ethanol).

Anal. Calcd. for C1gH sN5Oy4: C, 60.47; H, 4.01; N, 18.56.
Found: C, 60.06; H, 3.95; N, 18.89.

General Procedure for the Preparation of Diethyl 2-[N-(3-Nitro-
2-pyridyl)-N-alkyl)hydrazono]alkyldicarboxylates 3c-f or
Malonate 3b or Ethyl Propionate 3a.

Compound 1a or 1b (10 mmoles) was dissolved in ethanol
(35 ml), and the appropriate a.-ketoester (10 mmoles) was added
and refluxed for 16 hours. The reaction solution, evaporated to
dryness, supplies compounds 3a [6], 3b and 3f (Table 1) as yel-
low solids and 3c, 3d, 3e (Table 1) as oily residues. The solid
compounds were triturated with ethanol and purified by crystal-
lization. Oily compounds 3¢, 3d, 3e were suspended in hexane (10
ml) and stirred for 2 hours at room temperature. The organic
layer was decanted and the oily mixture partitioned between
ethyl ether and dilute hydrochloric acid to remove unreacted 1a
or 1b. The organic layer was washed with water, dried (sodium

Synthesis of Pyrido[3,2-e]pyrrolo[2,1-c][1,2,4]triazines 861

sulphate) and the solvent distilled to afford an oily residue which
was chromatographed on silica gel. By elution with methylene
chloride the nitropyridylhydrazone derivatives and a small
amount of unextracted 1a or 1b was collected in succession. For
analytical data a portion of the oily compounds was purified by
distillation in vacuo. Compound 3e, which was kept in the
freezer, gradually crystallized.

3-(Ethyloxycarbonyl)-1,2,3 4-tetrahydro-1-R-3-R'-pyrido[3,2-e]-
[1,2,4]triazine Derivatives (5a-f) and Diethyl 2-[N-(3-Amino-2-
pyridyl)-N-methylhydrazono]malonate (4).

A peroxide free tetrahydrofurane solution of 3a-f (10 mmoles)
was hydrogenated at room temperature and atmospheric pres-
sure in the presence of 10% palladium on charcoal (50 mg for
each g) until the required volume of hydrogen was adsorbed and
the reaction stopped spontaneously. After filtration of the cata-
lyst, the solvent was removed under reduced pressure leaving an
oily residue which, after cooling, supplied solid compounds
5a,b,c.f (Table 2) which were triturated with diethyl ether and
recrystallized, or oily compounds 5d,e (Table 2) which were
purified by chromatography on alumina with diethyl ether as the
eluent, in quantitative yield.

Compound 3b, hydrogenated by the above procedure, sup-
plied a yellow solid from which, compound 4 was occasionally
isolated, mp 82-83° (ethanol); uv: Ay, nm (log €) 243 (4.30),
267 sh (3.98), 351 (4.09); ir (potassium bromide): v 3462, 3353,
1724, 1659 covl; TH nmr (deuteriochloroform): § 1.45 (2t, 2 CHy),
3.70 (s, N-CH3), 4.22 (2q, 2 CH,), 4.45 (bs, NH, exchangeabie),
6.88 (dd, J = 7.6 Hz, pyr B-H), 6.98 (dd, J = 7.6 Hz, pyr v-H),
7.71 (dd, J = 4.6 Hz, pyr o-H). ms: m/z 294 [M]* (30), 221
(100), 193 (8), 173 (36), 147 (79), 134 (6).

Anal. Caled. for C3H gN4O,: C, 53.05; H, 6.16; N, 19.04.
Found: C, 53.27; H, 6.02; N, 18.97.

3-Carboxy-1-methyl-1H-pyrido[3,2-f1[1,2,5]triazepin-4(S H)-one
(6).

Compound 4 (0.295 g, 1 mmole) was suspended in sodium
hydroxide 2N (6 ml) and stirred at room temperature for 6 hours.
The alkaline solution was washed with methylene chloride, neu-
tralized with a solution of tartaric acid 8% and extracted with
methylene chloride. The pasty residue, obtained from evapora-
tion under reduced pressure of a dried organic layer, was tritu-
rated with diethyl ether and filtered to give a solid compound
which was kept at melting temperature under reduced pressure
(10-! mm Hg) for one hour. After cooling the residue, which was
triturated with ethanol/diethyl ether and recrystallized from
ethanol, provided 0.10 g of 6 (yield 45%, mp 166-168°) which
decomposes slowly with decarboxylation, therefore in the ms
spectrum the peak related to molecular weight is absent, ms: m/z
176 [M*-CO,] (23), 148 (14), 132 (4), 120 (100), 106 (5); 'H nmr
(dimethyl-dg sulfoxide): 8 3.73 (bs, N-CHj), 7.22 (dd, ] = 7.8 Hz,
pyr B-H), 7.45 (dd, J = 7.8 Hz, pyr ¥-H), 7.85 (bs, NH exchange-
able), 8.08 (dd, J = 4.6 Hz, pyr a-H), 10.30 (bs, OH exchange-
able).

Anal. Calcd. for CgHgN4O3.0.25 H,0: C, 48.10; H, 3.81; N,
24.93. Found: C, 48.13 H, 3.73; N, 24.77.

4-Chloroacetyl-3-(ethyloxycarbonyl)-1,2,3,4-tetrahydro-1,3-di-
methylpyrido[3,2-e][1,2,4]triazine (7).

A dry toluene solution of 5a (1.15 g, 5 mmoles) with an
excess of dimethylaniline was added dropwise with stirring at
room temperature with an equivalent of chloroacetyl chloride
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and continued for 12 hours. The reaction mixture was filtered
and the organic solution evaporated under reduced pressure to
dryness, affording an oily residue that was chromatographed on
neutral alumina. By elution with methylene chloride 55% of the
unreacted compound was recovered in succession with a small
amount (0.200 g, 13%) of 7, as beige plates, mp 90-91°; uv:
Amax nm 230, 249, 318; 'H nmr (deuteriochloroform): & 1.36 (t,
J=7.1 Hz, CHjy), 2.37 (s, CHjy), 3.78 (s, N-CHj3), 4.23 (s, CHy),
4.34 (q, J = 7.1 Hz, CH,), 7.06 (dd, J = 8.0 Hz, pyr B-H), 8.11
(dd, J = 4.7 Hz, pyr a-H), 8.54 (dd, J = 8.0 Hz, pyr y-H), 10.85
(bs, NH partially exchangeable).

Anal. Calcd. for C{3H7CIN4O5: C, 49.92; H, 5.48; N, 17.91.
Found, C, 50.03; H, 5.50; N, 17.65.

Compound 7, suspended in dry toluene, was added to 2 equiv-
alents of morpholine and the mixture was heated for 6 hours at
50°. The warm reaction mixture was filtered and from the
toluene solution which had been evaporated in vacuo, compound
5a was obtained.

6a-Ethyloxycarbonyl-5,6,6a,7-tetrahydro-5-methylpyrido[3,2-¢]-
pyrrolo[2,1-c][1,2,4]triazin-9(8H)-one (8a).

Compound Sc (0.65 g, 20 mmoles) was kept at 160° under
reduced pressure (10-! mm Hg) for 4 hours. After cooling the
residue was triturated with ethyl ether and stirred at room tem-
perature for 30 minutes. From the suspension, 0.24 g of crude 8a
was filtered and, from the organic solution standing at room
temperature, an additional portion (0.2 g, overall yield 80%) was
collected. By evaporation to dryness of diethyl ether solution,
0.18 g of unreacted Sc were recovered. Compound 8a had mp
146-147° (ethanol); uv: Ay, nm (log €) 222 (3.70), 270 (3.74),
321 (3.58); ir (potassium bromide): v 3208, 1751, 1677, 1588
cm'l; 'H nmr (deuteriochloroform): 8 1.24 (t, J = 7.1 Hz, CHj),
1.94 (m, H), 2.55 (m, 3H), 3.28 (s, N-CH3), 4.16 (bs, NH
exchangeable), 4.21 (q, J = 7.2 Hz, CH,), 6.75 (dd, J = 8.0 Hz,
pyr B-H), 7.95 (dd, J = 5.0 Hz, pyr o-H), 8.61 (dd, J = 8.0 Hz,
pyr v-H); 13C nmr (deuteriochloroform): & 14.5 (CHjy), 28.8
(CH,), 30.3 (CH,), 38.5 (CH3), 63.0 (CH,), 79.3 (C), 114.9
(CH), 119.5 (C), 125.6 (CH), 143.4 (CH), 147.5 (C), 169.2
(CO), 172.1 (CO).

Anal. Caled. for C13H;gN4O5: C, 56.51; H, 5.84; N, 20.28.
Found: C, 56.50; H, 5.73; N, 20.35.
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5-Benzyl-6a-ethyloxycarbonyl-5,6,6a,7-tetrahydropyrido[3,2-¢]-
pyrrole[2,1-c][1,2,4]triazin-9(8 H)-one (8b).

According to the above procedure, 8b was obtained in a 48%
yield, mp 132-133° (diethyl ether); uv: A, nm (log €) 270
(3.89), 324 (3.66); ir (potassium bromide): v 3208, 1746, 1686
cm-l; 1H nmr (deuteriochloroform): § 1.20 (t, J = 7.1 Hz, CHy),
1.90 (m, H), 2.55 (m, 3H), 4.06 (5, NH exchangeable), 4.14 (q, J =
7.2 Hz, CH,), 4.46 and 6.40 (AB, J = 16 Hz, CH,), 6.76 (dd, ] =
8.0 Hz, pyr B-H), 7.98 (dd, J = 5.0 Hz, pyr o-H), 8.62 (dd, J =
8.0 Hz, pyr y-H).

Anal. Caled. for CigH,4N4O5: C, 64.76; H, 5.72; N, 15.90.
Found, C, 64.43; H, 5.78 N, 15.67.
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