Jan-Feb 2001 On Triazoles XLII [1,2]. A New Convenient Method for
theN-Alkylation of Highly Insoluble Cyclic Amides

Gabor Berecz and Jozsef Reiter*

237

EGIS Pharmaceuticals Ltd., P. O. Box 100, H-1475 Budapest, Hungary
Received April 12, 2000

A simpleN-alkylation method of highly insoluble ¢

yclic amides based on the high solubility of their easily

isolable tetraalkylammonium and tetraalkylphosphonium salts was elaborated. The method has a rather wide

scope, it is not influenced by the identity of the

different rings attached to the 1,2,4-triazale[1,5-

pyrimidinone moiety of isomersand2, nor the presence of the triazole substituents. It proceeds smoothly
without any unwanted by-products, at relatively low temperatures, and is not sensitive to moisture. The
method allows an easy isolation of all possillalkylated derivativeS, 7, and8. Spectral analysis of

isomers3, 7, and8 showed that our previous res

ults concerning the formatio® tgpe N-alkylated

derivatives as main products of tNealkylations as well as the tautomeric structure of the non-alkylated

isomersl and2 is correct. However, it also showed t
comparison with the corresponding non-alkylated
mistakes.
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hat the isolation of a shigikylated isomeB and its
derivative to prove its tautomeric structure may lead to

Elucidation of the tautomeric structure of different 6-andabove alkylations strongly depended on the solubility of the

7-substituted [1,2,4]triazolo[1,&pyrimidin-5-ones of
type 1 (1, RL, R2 = alkyl) [3], their [1,2,4]triazolo[1,5]-
pyrimidin-7-one isomers of typ2 (2, RL, R2 = alkyl) [3],
cycloalka@d]- (1, Rl + RZ = (CH,)3.10)[4,5], and
cycloalkaf]- analoguesZ, R+ RZ = (CH,)3.10)[4,5], and
the corresponding nitrogef énd2, R+ R2 = (CH,),-NR-
(CH,)[6-8] and sulphurX and2, Rl + R2 = (CH,),-S-

sodium salts in dimethylformamide, which can lead to dif-
ficulty during isolation of the products from the very
diluted dimethylformamide containing solutions. Moreover
the above methods enabled the isolation of the rNain
alkylated products only. Luckily the isolatédalkylated
products of typ& and4 (Scheme 1) contain the same chro-
mophore systems as derivativieand?2, respectively, mak-

(CH,)[9,10] containing hetero analogues required modeing their structure elucidation possible [2-10]. However, in
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compounds of "fixed" tautomeric structures, like that of
derivatives3 and4 (Scheme 1). They were synthesized by
the N-alkylation of the corresponding sodium s&ltand6
(Scheme 2) prepared eitharsitu with sodium hydride in
dimethylformamide [2,4,6-9] or in advance in hot sodium
hydroxide solution [3,6,10]. However, the yields of the
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spite of their similarities, doubts still remained concerning
the validity of identifying the above structural pairs by
comparing the spectral data. To solve this problem
unambiguously we wanted to synthesize all possible
N-alkylated isomers of typg and that of theiD-alkylated
analoguesij.e. derivatives7-9 as well as compound3®
(Scheme 3).

It was known [11] that th&-alkylation of different
cyclic amides can be performed in two-phase (liquid-
liquid or solid-liquid) systems using phase transfer
catalysts (quaternary ammonium or phosphonium salts).

Brandstrom [12] successfully isolated the stoichiometric
crystalline tetrabutylammonium saltd@) of weak
CH-acids like methyl 2,4-dioxovaleratedz, X = COCH,;,

Y = COOMe) and methyl cyanoacetatl){, X = CN,

Scheme 3
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z: X=COCH;3, Y = COOCH3
w: X =CN, Y = OCHj

Y = OMe) (Scheme 4) that were fairly soluble in chloro-
form and their chloroform solutions could Bealkylated
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water thereby lowering their yields when extracted with
chloroform. However, in some cases.dg in case of
2-amino-1,2,4-triazolo[5,bjquinazolin-5-one 1j, Q =
amino, R+ R2 = (CH,),] even the tetrabutylammonium
salt was fairly soluble in water thus it was necessary to
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at room temperature to yield monoalkylated derivativesxtract the reaction mixture several times with chloroform.

(11zand 11w, respectively) as well as a small amount of
the dialkylated productd2zand12w, respectively).

The above results led us to the idea that derivatives
could also form crystalline stoichiometric tetraalkyl-
ammonium salts13) (Scheme 5) that may be soluble in
simple low boiling organic solvents and thus could have
beenN-alkylated to produce the mixture of derivatizs
and8 (Schemes 1 and 3).

Scheme 5
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The tetraalkylammonium salt8, which are derivatives of

1, were prepared by simple shaking of the correspondin

amidesl in a mixture of IN sodium hydroxide solution and
the corresponding quaternary ammonium salt in chlorofor

. , r
at room temperature for 5-10 minutes. After separating tr’ﬁeN—alkylations reaction time was relatively short and the

phases the chloroform layer was washed with water, dried al
evaporatedn vacuoto dryness to yield the corresponding
tetraalkylammonium salt4 8). Compound4.3 were usually
obtained in crystalline form that was pure enougNfaikyl-
ation (Table I, for their spectral data see Table Il). However,

Scheme 8
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z. R? = CH,Ph (4-CHz)
w: R3 = CH,CH,Ph (2,6-di-Cl)

x: R3=CH;
y: R®=Ph
w: R3 = CH,CH,Ph (2,6-di-Cl)

The tetrabutylammonium salts3 (R3 = R4 = butyl,
Scheme 5) obtained were nicely soluble even at room
temperature in all common low boiling organic solvents
such as acetonitrile, 2-propanol, benzene, dichloro-
methane etc., enabling theimM-alkylation with alkyl

alides in homogeneous systems either at room

mperature or at the boiling points of the corresponding
solvents. The reactions were not sensitive to moisture,
oceeded smoothly without any unwanted by-products,

ain products usually crystallised in pure form from the
reaction mixtures. Because the only by-product of the
reaction was the corresponding tetrabutylammonium
halogenide, allN-alkylated isomers could be easily
ifsolated by evaporating the mother liquors to dryness and

necessary, they could easily be recrystallised from ashromatography of the residues (Tables V, VII and IX, for

appropriate solvent (ethyl acetate, diisopropy! ether, etc.).
Comparing the different tetralkylammonium saltsS)(

their spectral data see Tables VI, VIII and X).
As expected the most reactive alkyl halides, such as

the tetrabutylammonium ones proved to be the mosiethyl iodide reacted just at room temperature giving,
convenient. The corresponding benzyltriethylammoniunwithin a few minutes, high yields (up to 85%) of the main
or tetraethylammonium salts were a bit more soluble imalkylated products, while the reaction of alkyl chlorides

Scheme 6
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was a bit more sluggish requiring boiling of the reaction
mixtures.
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To compare the productivity of our neMralkylation SR
method with thosd&-alkylation methods known from the N_ _SCH,
literature we compared the yields of tNebenzylated z Nj/
products ofLf [Q = methylthio, R+ R2 = (CH,),] obtained SN N
with benzyl chloride using different type alkylations 2211 R=Me
(Table III). 23/6 R=Bn

liquors (see Note [13]).

As the data in Table Il show, in addition to the simple
reaction conditions, our method gave, in some cases, better
yields of the mainN-benzylated producBf/6. Also,
isomers7f/6 and 8f/6 could be isolated from the mother

To prove the rather wide scope of ditalkylation reac-
tion, tetrabutylammonium salts of five different
2-methylthio-cycloalkaf][1,2,4]triazolo[1,5a]pyrimidin-

5-ones {3e-i Q = methylthio, R+ R2=(CHy)3 4 5.6, and 10

Scheme 11
Cl OR
N._SCH; NaOR N _SCH;
ZONT X ZONT X
19
9/1 R=CHs
9/6 R=Bn
Table |
Compound R R2 Q Lit Yield Mp (°C)
mp (%) (cryst. from)
(0
13a Me H SMe 87 99-101
(EtOAc)
13b Me H SPr 94 59-66
(Pr0)
13c Me H SBu 94 57-60.5
(cyclohexane)
13d -(CHy)4- H 91 123-126
(EtOACc)
13e -(CHy)s- SMe 85 110.5-111.5
(EtOAc)
13f -(CHy)4- SMe 95 105-107
(EtOAc)
139 -(CHy)s- SMe [5] 100 127-138
127-138
13h -(CHYe SMe [5] 98 100-110
100-110
13i -(CHY 10 SMe [5] 100 oily crystals
oily crystals
13j -(CHy)4- NH, 96 oil
13k -(CHy)4- M 98 163-166
(EtOAc)
13l -(CHY) 10 M 93 96-99
(ether/EtOAC)
13m -(CHy)3-S- SMe 98 121-124
(EtOAc)
13n -CHoNBN(CHy) o~ SMe 91 95-99
(ether/EtOAC)

M: morpholin-4-yl.

Molecular
Formula
(MW)

GH4aNs0S
437.70
GsHaN50S
465.75
SeHaN50S

479.78
G5H45Ns0
431.67
£5H45Ns0S
463.73
A477.76
&7H4Ns0S
491.79
GeH51N5OS
505.82
GHsN=0S
561.92

CasHaeNgO
446.69
GoHsNgO2
516.78
GsHeaNgO2
600.94
55H4Ns0S,
495.80
G2H5N6OS
568.88

c

63.12
63.32
64.47
64.36
65.09
64.89
69.56
69.67
64.75
64.66
65.37
65.44
65.94
66.05
66.49
66.66
68.40
68.26
67.22
67.37
67.40
67.32
69.96
70.12
60.56
60.51
67.56
67.44

Analysis
Calcd/Found
H N
9.90 16.00
10.11 15.88
10.17 15.04
10.42 14.99
10.29 14.60
10.44 14.68
10.51 16.22
10.76 16.08
9.78 15.10
9.98 15.01
9.92 14.66
10.21 14.75
10.04 14.24
10.28 14.08
10.16 13.85
10.35 13.72
10.58 12.46
10.76 12.32
10.38 18.81
10.62 18.95
10.14 16.26
10.35 16.22
10.73 13.98
10.89 14.06
9.15 14.13
9.44 14.02
9.21 14.77
9.33 14.68

S

7.33
7.26
6.88
6.77
6.68
6.57

6.91
7.13
6.71
6.54
6.52
6.67
6.34
6.28
5.71
5.54

12.93
13.04
5.64

5.66
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Table Il
Comparison of Different typd-Benzylations ofif [Q = methylthio, R+R2 = (CH,),] with Benzyl Chloride

Method Type of Salt Deprot. Solvent Reaction Isolated yield Isolated yield Isolated yield
Agent Conditions oBf/6 of 7f/6 of 8f/6
room temp, 3 days 39%
Traditional N& NaH DMF 7@, 10 hours 50 %
150, 4 hours 39 %
Classical NaOH/
PTC Na BuN*Br- CH,Cly/H,0 6, 12 hours 60 %
(catalytic amount)
Our New BuN* Salt CHCN 80, 1 hour 61 % 4.7 % 0.7 %
Method stoichio- 2-PrOH 80 1 hour 61 %
metric Benzene 80 1 hour 67 %

Derivatives7 and8 were isolated by column chromatography

Table IV

The Ratio of Isolated Isomeric N-Alkylated Proucts 3,7 and 8 Formed During the
Alkylation of Some Tetrabutyammonium Salts 13 with Benzyl Chloride in Acetonitrile

Compound R R2 Q Isolated Yield
(%)

3/6 716 8/6
13b[a] Me H SPr 58 6 1.3
13e -(CHy5- SMe 77 3 0.5
13f «(CHy) s SMe 61 47 0.7
13g -(CHp)s- SMe 56 15 2.3
13h -(CHp)g SMe 54 15 3
13i -(CH)1¢r SMe 32 24 5.2
13k «(CHy) M 76 0.6 10
13l (CHy)1r M 41 2 19
13m -(CHy)3-S- SMe 52 13 0.2

[a] Alkylated with 4-chlorobenzyl chloride. Derivatives7 and8 were isolated by column chromatograpky= morpholin-4-yl.

respectively, R = R4 = n-butyl) (Scheme 5) were ®-N-alkylated derivativeSk and3l [Q :.morpholin-4-yl,
N-benzylated in boiling acetonitrile, and in each case alR'* R? = (CHy), and (CH);q, respectively](Scheme 1,

threeN-benzylated isomers3¢-i/6 7e-i/6and8e-i/ Q =  Table IV). However, quite unexpectedly, in these cases the
methylthio, R = benzyl, R R2 = (CHy)3 456, and 10 correspondmg N-benzylated productgk and 71 [Q =
respectively] were isolated (Table IV). morpholin-4-yl, R+ R2 = (CHy), and (CHy)qy,

Next the isomeric tetrabutyammonium sdieand14i  respectively] (Scheme 3) were not the most abundant
(Q = methylthio, R+ R2 = (CH,)3 and (CH,);0, minor products of the reaction as observed in the previous
respectively,) (Scheme 6) derived from derivatives of typ@Xperiments, but just to the contrary in the mother liquors
2 were in case af4eN-benzylated with benzyl chloride in of 3k and3l [Q = morpholin-4-yl, R+ R2 = (CH,), and
boiling acetonitrile to yield the expecte#N-benzylated (CHz)1o, respectively] derivative8k and 81 [Q =
main productie/6 Q = methylthio, R+ R2= (CH,);, R= morpholin-4-yl, R+ R? = (CH,), and (CHy)y,
benzyl) with 70% yield and in case bdi N-methylated in ~ respectively] were present in approximately 10-20% yield
acetonitrile at room temperature with methyl iodide toand those of derivativegk and 7 [Q = morpholin-4-yl,
yield 4i/1 (Q = methylthio, R + R2 = (CH,);o, R = R R2=(CHy),and (CH);, respectively] were present
methyl) with 62% yield. in very low concentrations (Table 1V). This fact is contrary

Our N-alkylation reaction proceeds independently of theto previous literary observations [14], where the nitrogen
identity of the Q substituents in derivativeas proved by —atom at position 3 of the 1,2,4-triazolo[Iafpyrimidin-5-
the N-alkylation of the corresponding 2-(morpholin-4-yl)- ones can be only hardly alkylated.
cycloalkad][1,2,4]triazolo[1,5a]pyrimidin-5-one A possible explanation for the results above can be
tetrabutylammonium salts3k and13I [Q = morpholin-4-  given by taking in account the coplanarity of the
yl, R+ R2 = (CH,)4 and (CH)4q, respectively, R=R4=  2-Smethyl substituents with the 1,2,4-triazolo[Bp-
n-butyl] (Scheme 5) to yield as main products again theyrimidinone moiety ofl3f (Scheme 7), which is
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Table V
Compund R R2 R Q Lit Reaction  Yield Mp (°C) Molecular Analysis
mp time (%)  (cryst from) Formula Calcd/Found
(°C) (hours) (MW) C H N S
3a/l Me H Me  SMe Lit [3] 12 78 212-214 gH10N40S 4570 479 26.65 1525
213-215 (25°C) (CHsCN) 210.26 4584 488 26.52 15.09
3a/3 Me H n-Bu SMe 6 62 147-148 GH16N40S 5236 6.39 2220 1271
(EtOAc) 252.34 52.44 655 22.09 12.60
3al6 Me H Bn  SMe Lit [3] 6 53 151.5-153 GH14N40S 58.72 493 19.57 11.20
145-147 (EtOACc) 286.36 58.80 511 19.55 11.32
3b/7 Me H Bn SPr 7 58 170-172 &H17/CINJOS  55.09 491 16.06 9.19
(4-Cl) (CHCN) 348.86 5492 488 16.21 9.24
3c/1 Me H Me  SBu 5 56 147-148 gH16N40S 5236 6.39 2220 1271
(iPr,O/EtOAC) 252.34 52.33 654 22.16 12.88
3c/3 Me H n-Bu  SBu 6 55 77.5-78 ©HoN40S 57.11 753 19.03 10.89
(n-hexane) 294.42 57.23 7.66 18.90 10.91
3d/6 -(CHy) 4~ Bn H 3 38 198-199 GH16N4O 68.55 575 19.99
(CH3CN) 280.33 68.50 593 20.11
3el6 -(CHy3- Bn  SMe 30 77 221.5-2225 gH,6N40S 6152 516 17.93 10.26
(CH3CN) 312.40 61.48 543 18.02 10.11
3f/1 -(CHy)4. Me SMe BuyN-salt 0.15 85 259-260 GH14N40S 52.78 564 2238 1281
(25°C) (CHsCN) 250.32 52.88 575 2230 1277
BuyP-salt 1 65
3f/2 -(CHy) 4~ iPr  SMe 34 16 206.5-207.5 ,GH.gN,OS 56.09 6.52 20.13 11.52
(EtOAC) 278.38 56.13 6.67 20.23 11.47
3f/4 -(CHy) 4~ allyl  SMe 15 79 168.5-169 BH16N4OS 56.50 5.84 20.27 11.60
(CH3CN) 276.36 56.42 590 20.21 11.64
3f/6 -(CHy) 4~ Bn  SMe Lit [4] 1 61 222-224 GH1gN4,OS 6255 556 17.16 9.82
220-222 (CHCN) 326.42 62.48 560 17.25 10.01
39/6 -(CHys- Bn  SMe Lit [5] 1 56 201-202 HooN40S 63.50 592 1646 9.42
201-202 (CHCN) 340.45 63.55 6.11 16.40 9.38
3h/6 -(CHye- Bn  SMe Lit [5] 15 54 167.5-169 HooN40S 64.38 6.26 15.81 9.05
167.5-169 (CHCN) 354.48 64.40 652 1599 894
3i/6 -(CHY) 10 Bn  SMe Lit [5] 1 32 186-188 &H30N40S 67.28 7.36 1365 7.81
186-188 (CHCN) 410.59 67.33 756 13.58 7.88
3j/5 -(CHy) 4~ n-Hex NH, 4 27 227-229 GsHo3NsO 62.26 8.01 24.20
(CH3CN) 289.38 62.36 7.95 24.30
3k/6 -(CHy) 4~ Bn M Lit [4] 4 76 209-211 GoHo3N50, 65.74 6.34 19.16
213-215 (CHCN) 365.44 65.66 6.35 19.02
31/6 -(CHY) 10 Bn M Lit [5] 2 41 2455-2475  GgH3sN50, 69.46 7.85 15.58
2455-247.5 (CHCN) 449.60 69.62 7.88 15.51
3m/6 -(CHy)s-S- Bn  SMe Lit [10] 8 52 239-241 eH16N40S, 55,79 4.68 16.27 18.62
236-238 (CHCN) 344.46 55.84 478 16.33 18.58
3n/6 -CH,-NBn-(CH,),- Bn  SMe Lit [7] 6 46 165-168(d)  &H,3aNs0S 66.16 555 16.77 7.68
165-166 (CHCN) 417.54 66.02 567 16.68 7.62

M = Morpholin-4-yl, Bn = benzyl, Bn(4-Cl) = 4-chlorobenzgtHex =n-hexyl

consistent with the X-ray diffraction spectra of somenitrogen atom with the conjugated double bonds of the
analogous derivativels5 and16 (Scheme 8) [15-16], thus heterocyclic ring system. Consequently, it has little influ-
enabling conjugation of the lone electron pair of theence on the negative charge of the nitrogen atom at
sulphur atom with the 1,2,4-triazolo[1gpyrimidinone  position 3 which is now more negative (and thus more
ring system. This conjugation lowers the negative chargaucleophilic) than the nitrogen atom at position 1.

(and consequently the nucleophilicity) of the nitrogen The above facts are corroborated by the cmr spectra as
atom at position 3. On the contrary, the 2-morpholin-4-ylell. Thus while the coupling constant of the carbon atom
moiety of analogued3k (Scheme 7) is strongly twisted at position 2 ofl3f coupled with the planag-methyl

out of the plain compared to the 1,2,4-triazolo[&a]5- protons is 4.5 Hz (Scheme 7) the coupling constant of the
pyrimidone ring system analogously 1@ (Scheme 9) analogous carbon atom at position 218k coupled with

(for its X-ray diffraction spectra see [1]) thereby stronglythe strongly twisted morpholin-4-yl NCiprotons is only
decreasing the conjugation of the lone electron pair of th&.5 Hz (Scheme 7).
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Table VI (continued)

13C-NMR
(8, ppm)

C6  ufl)

1H-NMR

(3, ppm)

UV(EtOH)
Ama(€-109)

Q

wa

(w1)a

C-5 C-5a

C-2

CH, Other
(@-2)

CHy,-5

IRy
Cup)

Compound

239 (30.5)

285 (13.1)

14.0

50.9

155.5 113.7 25.2 27.4 149.9 152.5

164.8

2.67s (3H)

5.525(2H)
7.1m(2H)
7.3m(3H)

1.75m
1.5m

1692  2.67m  2.67m
1601
(4+12H)

1556
1661

3i/6

135.56)
128.16)

150.5

229 (31.7)

281 (11.2)

46.6; 31.3;

155.5 109.5 22.4 26.2 145.0

163.0

4.88s (2H)

4.06t(2H)

1.90m(2H)
1.35m(6H)
0.89t(3H)

1.70m
(4H)

2.67t

2.60t

3i/5

28.6;25.4;

1601
1576

22.2;13.9

234 (31.1)

278 (13.5)

45.8

49.4

135.06)
127.86)

155.4 109.7 22.0 25.3 145.2 151.4

3.58m (NgH164.3
3.77m (OGH

5.425(2H)
7.15m(2H)
7.35m(3H)

255t 2.60t 1.75m
(4H)

1680
1549

3k/6

238 (27.8)

285 (10.9)

46.0
6.3

50.6
135.7¢)

155.7 1136 250 27.4 1484 1518
128.06)

3.56m (N§H164.4
3.76m (OGH

5.485(2H)
7.1m(2H)
7.3m(3H)

1668 2.6m 2.6m 1.7m
1.5m
(4+12H)

1570
1547

31/6
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Our N-alkylation reaction can be performed with the cor-
responding tetrabutylphosphonium se8t(Scheme 10) as
well. It was prepared analogously to the tetrabutylammo-
nium salts using tetrabutylphosphonium bromide instead of
the corresponding quaternary tetraalkylammonium salts.
This salt was also crystalline and soluble in common
organic solvents. It&-alkylation in acetonitrile provided
again as the main product tteeN-alkylated derivativef/1
(Scheme 10) that crystallised from the reaction mixtures.
However, the yield of this reaction was a bit lower than that
made with the corresponding tetrabutylammonium salt
(see the alkylations df3f to yield 3f/1, Table V).

The O-alkylated derivative® (Scheme 3) representing
the fourth possible isomer required for the structure
elucidation of theN-alkylated products were obtained by
analogy to the known methods [17-19] from the
corresponding 5-chloro derivatiu® (Scheme 11).

At last the methylation and benzylation of the tetrabutyl-
ammonium salt 1) of a thioamide, namely the
2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[5h]-
quinazolin-5(1@®1)-thione Q0) prepared by analogy to a
known method [20] was attempted. However, even though
the alkylation proceeded smoothly, in this casélreikyl-
ation occurred but instead tBealkyl derivatives22/1and
22/6 (R = methyl and benzyl, respectively) were obtained
in high (86%) yield (Scheme 12).

The uv and cmr spectra of isom&<, 8 and9 proved
the correctness of structures based on the analogy of the
uv and cmr spectral data of derivativ&zand 1 reported
previously [3-10]. As expected they were very different
from each other. Thus the uv maxima of derivati@es
recorded in ethanolic solution appeared as reported
previously [3-8] with two maxima at 229-237 and
272-285 nm (Table VI). The only exceptions observed
were from derivatived/6, the Q = H substituent did not
contain a lone electron pair, and consequently a
hypsochromic shift of the spectra was observed, and that
of compound3m/6 where, just to contrary, the lone
electron pair of the sulphur atom of the thiacyclohexane
moiety is conjugated to the triazolo-pyrimidinone
chromophore thus causing a batochromic shift of the
spectra. The uv spectra of derivativesecorded under
the same conditions were characterised also with two uv
maxima appearing at 221-227.5 and 284-291 nm
(Table VIII), derivatives8 showed four uv maxima at
206-219, 240.5-246.5, 270.5-276.5 and 291.5-301 nm
(Table X) (the exceptions formed again derivativess,
7m/6 and8m/6 for the reasons discussed above), while
derivatives9 showed three uv maxima at 210, 239-241
and 285-300 nm (see Experimental).

In the cmr spectra of derivativBshe carbon atoms 2, 5,
(w-1l)a andwa (see Scheme 1, Table VI) appeared as
expected [3-8] at 163.0-164.8, 153.8-156.0, 144.5-153.5
and 150.2-152.8 ppm, respectively. Again the only
exceptions were compoud/6, where the carbon atom 2
of which appeared as a consequence of the CH group at
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Table VII
Compound R R2 R Q Lit. Reaction Yield Mp (°C) Molecular Analysis
mp time (%) (cryst from) Formula Calcd/Found
(hours) (MW) C H N S
7a/3 Me H n-Bu SMe 6 15 105-107 5H16N40S 52.36 6.39 22.20 12.71
(c-hexane/ 252.34 52.44 6.56 22.09 12.65
ether)
7b/7 Me H Bn  SPr 7 6 121-124  gH,;CIN,OS 5509 491 16.06  9.19
(4-Cl) (c-hexane/ 348.86 55.11 5.09 16.11 9.06
EtOAc)
7c/l Me H Me  SBu 5 3 123-125 GH16N4OS 52.36 6.39 22.20 12.71
(n-hexane/ 252.34 52.28 6.44 22.25 12.77
ether)
7c/3 Me H nBu SBu 6 10 77.5-79 GHN,0S 5711 753 19.03  10.89
(n-hexane) 294.42 57.08 7.65 19.11 10.94
7d/6 -(CHy) s Bn H 3 23 170-171.5 GH16N4O 68.55 575  19.99
(EtOAC) 280.33 68.46 5.83 19.78
Tel6 -(CHy)3- Bn  SMe 30 3 168-170 H16N40S 61.52 5.16 17.93 10.26
(iPr,0) 312.40 61.65 5.32 17.88 10.31
7f1 -(CHy) 4 Me SMe 1 3 197-200 GH14N,0S 52.78 564 2238 1281
(25°C) (EtOAC) 250.32 52.86 5.78 22.28 12.77
7112 -(CHy)4- iPr  SMe 34 14 182-184 gH1gN40S 56.09 6.52 20.13 11.52
(EtOAC) 278.38 55.98 6.59  20.32 11.66
7H4 -(CHy) s allyl SMe 15 4 1341355  GH;N4OS 56.50 584 2027  11.60
(ether) 276.36 56.44 5.96 20.18 11.47
716 -(CHy) s Bn  SMe 1 5 171-173 GH1gN,0S 6255 556 17.16  9.82
(c-hexane) 326.42 62.60 5.79 17.08 9.86
79/6 -(CHy)s- Bn  SMe 1 15 184-187 GHoN,0S 6350 592 1646  9.42
(EtOAC) 340.45 63.47 6.07 16.55 9.48
7hl6 -(CHy)g- Bn  SMe [5] 15 15 223-224 eHoN40S 64.38 6.26 15.81 9.05
223-224 (benzene) 354.48 64.44 6.52 15.88 9.02
7il6 -(CHp)ir Bn  SMe [5] 1 24 211-213 GH3N,0S 67.28 7.36 1365  7.81
211-213 (benzene) 410.59 67.39 7.54 13.70 7.76
7il5 -(CHy)4- n-Hex NH, 4 5 207-209 GsHo3Ns50 62.26 8.01 24.20
(CH3CN) 289.38 62.36 835 2432
7k/6 -(CHy) s Bn M 4 06  197-199 GHoaNs0, 65.74  6.34
(ether) 365.44 65.77  6.45
716 -(CHY) 1o Bn M 2 2 143-145 GeHasN50, 69.46 7.85
(ether) 449.60 69.38 7.89
7m/6 -(CH»)zS- Bn  SMe 8 13 192-194  gH16N4OS, 5579 468 16.27  18.62
(EtOAC/ 344.46 55.84 4.85 16.23 18.66
CH3CN)
7n/6 -CH,-NBn-(CH,),- Bn  SMe 6 8  148-151(d)  £HoNz0S 66.16 555 16.77  7.68
(CH3CN) 417.54 66.24 5.68 16.85 7.62

M = morpholin-4-yl, Bn = benzyl, Bn (4-Cl) = 4-chlorobenzaylHex =n-hexyl.

151.8 ppm, and derivativ@m/6, where as a consequence From the four chemical shifts corresponding to carbon
of the thiacyclohexane sulphur atom attached to thatoms 2, 5, ¢-1)a andwa at least one always differed
triazolo-pyrimidinone ring system carbon atoms 5 andsignificantly from all others, making possible a reliable basis

(w-1)a appeared at 152.3 and 140.7 ppm, respectively. to differentiate between isomess7, 8 and9. The present
In the cmr spectra of derivativ@she carbon atoms 2, 5, esults corroborated the structural decisions made earlier

(w1)a andwa (see Scheme 3, Table VIII) appeared at3-10]. However, they also showed that the chemical shifts of

152 4-155.1. 154-157.1. 159.3-168.5 and 145.3-150 '€ carbon atoms 2 and 5 of derivatideand 8 are very

. . T Similar, thus a decision based on comparison of only these
ppm, respectively, and in those of derivati8eppeared at two spectral data might lead to mistakes
163.8-166.3, 154.0-157.6, 161.3-171.0 and 151.7-155.6 '
ppm, respectively (Table X) (the only exceptions formed

again derivativesd/6, 7m/6and 8m/6 for the reasons
discussed above), while in those of derivatigesiey Melting points were determined on a Koffler-Boétius micro

appeared at 167.6, 150.4-151.5, 165.6-165.7 angpparatus and are not corrected. The infrared spectra were
156.1-156.2, respectively (see Experimental). obtained as potassium bromide pellets using a Perkin-Elmer 577

EXPERIMENTAL
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Table VIII (continued)

13C-NMR
(8, ppm)

1H-NMR

(8, ppm)

UV(ELOH)
Amase -109)

Q

C-5 C-5a C-6 wl (w1)a wa

C-2

Other

IRV  CHy6  CH,
(1)

(cmrd)

Compound

221 (29

285 (10.1)

152.8 156.9 111.3 22.2 31.9 159.3 1453 41.3;31.0

6.56s(2H)

3.92t(2H)
1.8m(2H)
1.3m(6H)

0.85t(3H)

m

1643 2.58t 2.66t 1.8

1598
1573

7i/5

27.6; 25.8

(4H)

22.0; 135

224 (26.7)

284 (12.5)

49.4

65.7

46.6

1564 1125 224 322 1593 147.0
134.3¢)
128.16)

3.23(NgH154.7
3.71(0CH

5.17s(2H)
7.2m(2H)
7.3m(3H)

1.8m
(4H)

1672 2.65m 2.65m

7k/6

1580
1541
1676
1575
1529
1670
1603
1510
1689
1604
1551

nt Meti@d fo
= &

227.5 (23.4
290.5 (11.4)

49.6
65.9

265 316 1629 147.3 46.9
134.7¢)

116.0

157.1

3.23(NQH 155.1
3.72(0GH

5.14s(2H)
7.3-7.4m(5H)

1.8m
1.4m

(16H)

2.69t

2.64t

716

128.56)

146.4

139 2505 (

46.6

154.1  153.5 110.1 26.4 32.2 154.3

2.75s(3H)

5.13s(2H)
7.355(5H)

2.20m
(CH-8)

2.98m 2.82t

(CH-7)

7m/6

283.5 (7.4)

133.8)
128.96)

148.0

(C-7)

322 (9.9)
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©

227 (2
288 (12.5)

13.6

46.1

153.5 155.8 109.9 22.5 57.2 157.3

2.75s(3H)

5.10s(2H)
7.3-7.45m

2.75s
(CH-7)

3.53s

2.75s

7n/6

133.56)
137.66)

(10H)

spectrophotometer. The ultraviolet spectra were obtained by a
Varian Cary 1E UV-VIS spectrophotometer. The pmr and cmr
measurements were performed, if not stated otherwise, in
deuteriochloroform solutions using tetramethylsilane as internal
standard. Bruker WM-250 and Varian VXR-400 instruments,
standard Varian HSQC, HMBC and selective INEPT programs
were used. Ms spectra were acquired using a KRATOS MS 25
RFA double focusing instrument in El and Cl mode. The dry-
column flash chromatographies were performed according to
[21]. As adsorbents Aluminium oxide 60 G neutral (Merck 1090
for thin layer chromatography) and Silica gel 60 H (Merck 7736
for thin layer chromatography) were used. For preparative thin
layer chromatography pre-coated Merck plates were used under
the same conditions as for tlc measurements.

Typical Experiments for the Synthesis of Tetrabutylammonium
Salts 3.

2-Methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[3lguinazolin-
5(10H)-one tetrabutylammonium Salt3f).

Using Tetrabutylammonium Hydrogen Sulphate.

A solution of 37.35 g (0.11 mole) of tetrabutylammonium
hydrogen sulphate (Fluka) in 100 ml of water was cooled to 5°
and at this temperature a solution of 8.80 g (0.22 mole) of
sodium hydroxide in 50 ml of water precooled to 5° was added
to it. To the solution obtained 23.63 g (0.1 mole) of
2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[5hlguina-
zolin-5(1H)-one (f, Rl + R2 = -(CH,)4-, Q = methylthio) [4]
and 100 ml of chloroform was added in one portion and the
mixture was intensively stirred for 10 minutes. The lactame
dissolved within a short time during which the organic phase
turned yellow. The phases were separated, the water phase was
extracted with 50 ml of chloroform, the combined chloroform
phases were washed with 50 ml of water, dried over sodium
sulphate and evaporateéd vacuoto dryness to yield 45.5 g
(95%) of crystalline tetrabutylammonium salt (mp 92-105°)
that after recrystallisation from 110 ml of ethyl acetate yielded
40.3 g (84%) of pure 2-methylthio-6,7,8,9-tetrahydro-1,2,4-
triazolo[5,1b]quinazolin-5(1®)-one tetrabutylammonium salt
(13f, Rl + R2 = -(CH,)4-, Q = methylthio) that melted at
105-107° (for the physical data of dlB type tetrabutyl-
ammonium salts see Table I, for their spectral data see Table II).

Using Tetrabutylammonium Bromide.

To a solution of 3.23 g (0.01 mole) of tetrabutylammonium
bromide (Fluka) in 10 ml of water a solution of 0.44 g
(0.011 mole) of sodium hydroxide in 10 ml of water was added
at room temperature. To the solution obtained 2.36 g (0.01
mole) of 2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[b]1-
quinazolin-5(1®)-one (@f, Rl + RZ = -(CHp)4-, Q =
methylthio) [4] and 10 ml of chloroform was added in one
portion and the mixture was intensively shaken for 5 minutes.
The phases were separated, the aqueous phase was extracted
with 10 ml of chloroform, the combined chloroform phases
were washed with 5 ml of water, dried over sodium sulphate
and evaporateth vacuoto dryness to yield 4.38 g (92%) of
crystalline tetrabutylammonium salt that after recrystallisation
from 12 ml of ethyl acetate yielded 3.55 g (74%) of pure
2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[5b]-
quinazolin-5(161)-one tetrabutylammonium sattf, Rl + R2
= -(CHy)s-, Q = methylthio), mp 105-107° that was identical
with that of obtained in the previous experiment.
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Table IX
Compound R R2 R Q Lit. Reaction Yield Mp¢C) Molecular Formula Analysis
Mp time (%)  (cryst from) (MW) Calcd/Found
(°C)  (hours) C H N S
8b/7 Me H Bn SPr 7 1.3 141-144 &H17CIN4OS 55.09 491
(4-Cl) (ether) 348.86 55.17 5.08
8el6 -(CHy)5- Bn SMe 30 0.5 145-148 H16N4OS 61.52 5.16
(n-hexane) 312.40 61.48 5.22
8f/1 -(CHy)s- Me SMe 1 0.5 174-177 GH14N4,0S 52.78 5.64
25°C (c-hexane) 250.32 52.66 5.73
8f/6 -(CHy)s- Bn SMe 1 0.7 151-1525  GH.gN4OS 62.55 5.56
(ether) 326.42 62.63 5.65
8g/6 -(CHy)s- Bn SMe 1 2.3 143-145 fagHooN4OS 63.50 5.92 16.46
(c-hexane/ 340.45 63.38 5.99 16.38
ether)
8h/6 -(CHy)g- Bn SMe 15 3 136-139 f2H,oN,0S 64.38 6.26 15.81 9.05
(ether) 354.48 64.45 6.44 15.74 8.98
8i/6 -(CHY 10 Bn SMe [5] 1 5.2 128-130 &3H3gN40S 67.28 7.36 13.65 7.81
128-130 (ether) 410.58 67.12 7.51 13.60 7.69
8k/6 -(CHy)4- Bn M 4 10 186-188 GoH23N50, 65.74 6.34 19.16
(iPr,O/ 365.44 65.79 6.45 19.11
EtOACc)
8l/6 -(CHY 10 Bn M 2 19 180-182 GeH3sN50, 69.46 7.85 15.58
(ether) 449.60 69.44 7.98 15.48
8m/6 -(CHy)3-S- Bn SMe 8 0.2 166-169 fH16N40S, 55.79 4.68
(ether) 344.46 55.69 4.75

Bn (4-Cl) = 4-chlorobenzyl, M: morpholin-4-yl.

A Typical Experiment for theN-Alkylation of Tetrabutyl-  spectral data see Table VIII), and 14.5 mg (0.7%) of 3-benzyl-2-
ammonium Salt43. methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[guinazolin-
5(3H)-one @f/6, Rl + R2 = -(CH,)s-, Q = methylthio, R =
10-Benzyl-2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo- benzyl), mp 151-152%ether) (for the physical data of 8ltype
[5,1-b]quinazolin-5(1@H)-one @f/6), 1-Benzyl-2-methylthio- derivatives see Table IX, for their spectral data see Table X).
6,7,8,9-tetrahydro-1,2,4-triazolo[5H]quinazolin-5(H)-one
(71/6), and 3-Benzyl-2-methylthio-6,7,8,9-tetrahydro-1,2,4-
triazolo[5,1b]quinazolin-5(3H)-one Bf/6).

To a solution of 3.07 g (0.0064 mole) of 2-methylthio-6,7,8,9-

tetrahydro-l,2,4_—tr|azolo[5,b]qumazczlln-5(10-|)-on_e tetrabutylammonium salt$3 starting from 2-methylthio-6,7-
tetrabutylammonium saltlef, R + R? = -(CHp)s-, Q = dihydro-5H-cyclopentag]-1,2,4-triazolo[1,5a]pyrimidin-
methylthio) in 6.5 ml of acetonitrile 1.27 g (0.01 mole) of benzyl8 9?_/' X 2 le f R? = - C]H’ i - t,h ItE'y 9 d
chloride was added and the mixture refluxed for 1 hour. The crys-( )-one .e( = -(CHy)g-, Q = methylthio) [9] an
tals that precipitated after cooling were filtered off and Washed’{-methylth|o-5,6,7,8,9,10,11_,12,.13,14-decahyd(o-ci/clodo-
with acetonitrile to yield 1.27 g (61%) of 10-benzyl-2- dgc_r;\[e]-l,z,4-tr|azo_lo[1,5a]pyflmldln-15(16-|)_-one 2 (R *
methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[Slquinazolin- - = “(CHa)io, Q = methylthio) [5], respectively. Derivative
5(10H)-one @f/6, Rl + R2 = -(CH,),-, Q = methylthio, R = l4e was |solgted in c_rystalllne form, while the oily@i was
benzyl), mp 222-224° (acetonitrile) (for the physical data ddall Methylated directly tai/1.
type derivatives see Table V, for their spectral data see Table VI»-Methylthio-6,7-dihydro-5-cyclopentag]-1,2,4-triazolo-
The mother liquor was evaporated to dryness and the residye 5-aJpyrimidin-8(9H)-one Tetrabutylammonium Sal4e.
was partitioned between 20 ml of chloroform and 10 ml of water. ) ) )
The phases were separated, the chloroform layer was washedCompoundl4ewas obtained in 81% yield, mp 112-115° (ethyl
(in order to get rid of the water soluble tetrabutylammoniumacetate/ether); pm& ppm 0.95 (t, 12H, 4 x Cj, 1.40 (m, 8H,
chloride) with 2 x 10 ml of water, dried over sodium sulphate andCH2)4), 1.63 [m, 8H, (CH),], 2.11 (m, 2H, CH-6), 2.58 (s, 3H,
evaporatedn vacuoto dryness. The residue was chroma- SCHa), 2.82 (t, 2H, Ci#-7), 3.08 (t, 2H, Ck5), 3.35 (m, 8H, 4 x
tographed on a Silica gel 60 H column (eluents different mixture®&CHy); cmr: 8, ppm 13.3 (4 x CH), 13.9 (SCH), 19.4
of benzene and chloroform of increasing polarities) to yield(4x CHzCH,), 21.5 (C-6), 23.7 (4 x NCj£H,), 28.8 and 29.6
98 mg (4.7%) of 1-benzyl-2-methylthio-6,7,8,9-tetrahydro-1,2,4-(C-5 and C-7), 58.5 (4 x NG} 117.6 (C-7a), 144.2 (C-4a),
triazolo[5,1b]quinazolin-5(H)-one /6, Rl + R2 = -(CH,)4-, 159.7 (C-9a), 161.6 (C-8), 169.8 (C-2).
Q = methylthio, R = benzyl) mp 171-173° (cyclohexane) (for the Anal.Calcd. for GsHsN50S (MW 463.73): C, 64.75, H, 9.78,
physical data of all type derivatives see Table VII, for their N, 15.10, S, 6.91. Found: C, 64.70, H, 9.98, N, 14.97, S, 7.02.

Tetrabutylammonium Salts of the Isomeric Cyclopenta- and
Cyclododecad]-1,2,4-triazolo[1,5a]pyrimidin-8- and -15-ones
(14eand14i, Respectively).

Derivatives14e and 14i were prepared analogously to the
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9-Benzyl-2-methylthio-6,7-dihydrots-cyclopentag]-1,2,4- 5-Benzyloxy-2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo-
triazolo[1,5a]pyrimidin-8(9H)-one @e/6. [5,1-b]Jquinazoline 9/6).

This compound was prepared analogously to derivatves  To a mixture of 0.144 g (0.006 mole) of sodium hydride (240 mg
by benzylation of a solution of 250 mg (0.00054 mole) ofof 60% suspension Fluka washed with petroleum ether) and 15 ml
2-methylthio-6,7-dihydro-B-cyclopentag]-1,2,4-triazolo-  of absolute ether 0.65 g (0.006 mole) of freshly distilled benzyl-
[1,5-a]pyrimidin-8(9H)-one tetrabutylammonium salt4e  alcohol was added. The mixture was stirred at room temperature
(R! + R2 = -(CH,)3-, Q = methylthio). Yield after dry column until the evolution of hydrogen ceased, at which time 1.27 g
flash chromatography (adsorbent Silica gel 60 H, eluent a 1:(0.005 mole) of 5-chloro-2-methylthio-6,7,8,9-tetrahydro-1,2,4-
mixture of benzene and chloroform) 118 mg (70%), mptriazolo[5,1b]quinazoline {9) [22] was added to the reaction
149-151° (cyclohexane/ethyl acetate) MIC=0 = 1668 cni; mixture which was stirred at 2@or an additional 3 hours. The
pmr: 3, ppm 2.21 (m, 2H, Ch6), 2.63 (s, 3H, SC}J, 2.87  reaction mixture obtained was passed through a short silica gel
(t, 2H, CH,-7), 3.16 (t, 2H, CH5), 5.35 (s, 2H, PhC}), 7.25 column and the column washed with 4 x 30 ml of ether. The
(m, 3H, PhH-3',4',5", 7.6 (m, 2H, PhH-2',6"); cirppm 14.0  combined ether solutions were evaporatedacuoto dryness, the
(SCHg), 21.3 (C-6), 28.2 (C-7), 30.1 (C-5), 46.5 (PhgH residue triturated with a mixture of cyclohexane and diisopropyl
116.6 (C-7a), 127.9 (PhC-4'), 128.3 (PhC-2',6'"), 129.2ether and filtered to yield 0.98 g (60%) of the title product, mp
(PhC-3'5"), 135.5 (PhC-1"), 148.0 (C-4a), 152.0 (C-9a), 157.84-98° (dec); pmr (hexadeuteriobenzer®)ppm 1.21 (m, 2H,
(C-8), 163.9 (C-2). CHx-7), 1.27 (m, 2H, CH8), 2.18 (t, 2H, CH6), 2.53 (s, 3H,

Anal. Calcd. for GgH1gN4OS (MW 312.40): C, 61.52, H, SCH), 2.63 (t, 2H, CH-9), 5.50 (s, 2H, OC}}, 7.05 (m, 2H,
5.16, N, 17.93, S, 10.26. Found: C, 61.32, H, 5.34, N, 18.03, $hH-2'6"), 7.20 (m, 3H, PhH-3'4'5"); pmr (deuteriochloroform):
10.09. 8, ppm 1.80 (m, 4H, CK7,8), 2.60 (t, 2H, CK6), 2.74 (s, 3H,

, SCHy), 2.92 (t, 2H, CH-9), 5.88 (s, 2H, OC}), 7.35 (m, 5H,
2-Methylth|p-5,6,7,8,9,10,1_1,_12_,13,14-decahydrocyclododecath); cmr (deuteriochloroformy, ppm 13.8 (SCH), 21.6 (C-7),
[e]-1,2,4-tr|azolo[l_,5a]pyr_|m|d|n-15(1(_iH)-one tetrabutyl- 519 (C-6 and C-8), 33.0 (C-9), 74.9 (OgHL08.1 (C-5a), 128.46
ammonium salt 14i) and its Methylation to 16-Methyl-2- 5,4 12850 (PhC-2'6' and 3'5), 128.9 (PhC-4'), 134.8 (PhC-1),
methylt.h|0-5,6,7,8,9,1.0,.1:.L,12,13,14-decahydro-cyclodo®}eca[ 150.4qi (C-5), 156.1s (C-10a), 165.6m (C-9a), 167.6q (C-2); uv
1,2,4-triazolo[1,5a]pyrimidin-15(164)-one @i/1). (EtOH): Apax [NM] (€.103) 210 (24.4), 241 (30.2), 300 (8.6).

Compound14i was prepared analogously fete starting Anal. Caled. for G7H1gN4OS (MW 326.42): C, 62.55, H, 5.56,
from 1.00 g (0_0031 m0|e) of 2-methy|thi0- N, 17.16, S, 9.82. Found: C, 62.82,H, 5.67, N, 16.98, S, 10.02.

5,6,7,8,9,10,11,12,13,14-decahydrocyclododeled[2,4-tria-  2-Methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[Sh)quinazolin-
zolo[1,5@]pyrimidin-15(16H)-one2i (R + R2 = -(CHy)10-, Q  5(10H)-one Tetrabutylphosphonium Sali.
= methylthio) [5]. The oilyl4i was directly methylated .
analogously taldeto give an overall yield 62%, ofi/l, mp This compound W?S przeBared analogi)usly to the tetrabutyl-
100-102 (acetonitrile). irv C=0 = 1663 cni; pmr: §, ppm  2mmonium salll.s;f (R f+ R _b-(CIH%l)L % . .methgllthlqt)j using d
1.45 (m, 12H, CK-7,8,9,10,11,12), 1.73 (m, 2H, GH.3), 1.94 3.40 g (0.01 mole) 0 tetra ut_yp osphonium bromide insteal
of tetrabutylammonium bromide. Yield: 93%, mp 110-114°
(m, 2H, CH-6), 2.57 (t, 2H, Ch-14), 2.62 (s, 3H, SCH), 2.96
] . (ethyl acetate). pmrd, ppm 0.92 (t, 12H, 4 x C§J, 1.45
(t, 2H, CH,-5), 3.64 (s, 3H, NCk); cmr: 8, ppm 13.9 (SCHh),
: , 16H, 8 x CH), 1.75 (m, 4H, CH7,8), 2.25 (m, 8H, 4 X
22.0,22.1,24.2,24.7, 24.9, 25.2, 25.5, 25.8, 25.9 (two signal - .
CH,), 2.62 (m, 7H, SCHl+ CH»-6,9); cmr:g, ppm 13.0 [s, 4 x
(C-5 - C-14), 29.8 (NCH), 116.0 (C-14a), 145.8 (C-4a), 150.2 1 41 pye ) "
5, 4(C,P)= 0 Hz], 13.6 (SCH), 18.2 [d, PCH, 1J(C,P) =
(C-16a), 160.4 (C-15), 162.6 (C-2). el
4 Hz], 22.6 (C-7), 22.8 (C-8), 23.0 (C-6), 23.2 [d, BCH,,
Anal. Calcd. for GHpgN,OS (MW 334.49): C, 61.05, H, 784, 53 by 24 4 Ha]. 235 [d, PGEH,CHy, 3(C.P) = 154 Ho]
d: C, 61.14, H, 7.95, N, 16.65, S, 9.72 A  23.5 d, PGEH,CH,, H(C.P) = 15, ’
N, 16.75, S, 9.59. Found: C, 61.14, H, 7.95, N, 16.65, S, 9.72. 35 5'(C_g), 103.4 (C-5a), 157.4 (C-10a), 157.8 (C-9a), 158.3
2-Methylthio-5-methoxy-6,7,8,9-tetrahydro-1,2,4-triazolo- (C-5), 161.6 (C-2).
[5,1-bjquinazoline ©/1). 10-Methyl-2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo-
To a solution of 0.115 g (0.005 mole) of sodium in 5 ml of [5,1-b]quinazolin-5(1&4)-one @f/1).

absolute methanol 1.27 g (0.005 mole) of 5-chloro-2- e gikylation was provided analogously to the alkylation of
methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[SJquinazoline . the corresponding derivative3f in acetonitrile using the
(19) [22] was added, and the mixture stirred at 20° for 90etraputylphosphonium sali8 and methyl iodide as the alkyl-
minutes. The crystals that precipitated after addition of 10 mhtjon agent. Yield: 65%, mp 258-260° (see also Table V). The
water to the reaction mixture were filtered off and washed withyroduct is identical witt8f/1 (Rl + R2 = -(CH,),-, Q =
water to yield 1.02 g (81%) of the title product, that methylthio, R = methyl) obtained from the corresponding tetra-
decomposed after recrystallisation from 2-propanol atputylammonium salt3f (Rl + R2 = -(CHy) 4, Q = methylthio).
106-109°; pmr:d, ppm 1.85 (m, 4H, CKH7,8), 2.69 (s, 3H, . . . .
SCHy), 2.72 (t, 2H, CH-6), 2.94 (1, 2H, CH#9), 4.48 (s, 3H, 2-Methylt.h|o-6,7,8,9-tetrahydro-1,2,4-tr|azoI0[Eb]qumazoI|n-
OCHy); cmr: 8, ppm 13.5 (SCH), 21.4 (C-7 and C-8), 21.7 >(10H)-thione €0).
(C-6), 32.8 (C-9), 60.9 (OCH), 106.8 (C-5a), 151.5 (C-5),  To a suspension of 10.7 g (0.024 mole) of phosphorus
156.2 (C-10a), 165.7 (C-9a), 167.6 (C-2); uv (EtOM},x  pentasulfide in 40 ml of bis(2-methoxyethyl)ether (diglyme) 4.73 g
[nm] (.103) 210 (28.0), 239 (33.6), 285 (9.0). (0.020 mole) of 2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo-
Anal.Calcd. for GqH1sN40S (MW 250.32): C, 52.78, H, 5.64, [5,1-b]quinazolin-5(1¢)-one @f, Rl + R2 = -(CH,)4-, Q =
N, 22.38, S, 12.81. Found: C, 52.92, H, 5.87, N, 22.17, S, 12.78 methylthio) [4] was added followed by 8.07 g (0.096 mole) of
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sodium hydrogen carbonate in little portions allowing the carborppm 13.8 (2-SCH), 16.0 (5-SCH), 21.9 (C-7), 22.2 (C-8),
dioxide evolved to leave the mixture. The suspension was heat&b.1 (C-6), 33.4 (C-9), 120.5 (C-5a), 143.1 (C-5), 154.2
with stirring at 110@for 40 hours. After cooling 150 ml of water was (C-10a), 162.7 (C-9a), 167.4 (C-2).

added to the reaction mixture by dropping it through a dropping Anal.Calcd. for GH14N4S, (MW 266.39): C, 49.60, H, 5.30,
funnel (the hydrogen sulphide liberated was trapped in 10% sodiu, 21.03, S, 24.07. Found: C, 49.65, H, 5.46, N, 21.07, S, 23.96.
hydroxide solution). The crystals separated were filtered off an . . .
washed thoroughly with water and acetonitrile to yield after recrys: -Benzylthio-2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo-
tallisation from dimethylformamide 2.70 g (53%) of pure [5.1-blquinazoline £2/6).
2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[flyuinazolin- To a solution of 493 mg (0.001 mole) of 2-methylthio-6,7,8,9-
5(10H)-thione @0), mp 277-283° (dec). MS (El): M= 252; pmr  tetrahydro-1,2,4-triazolo[5, blquinazolin-5(1®)-thione
(DMSO-gy): 8, ppm 1.72 (m, 4H, CH7,8), 2.58 (s, 3H, SCH,  tetrabutylammonium sal2Q) in 1.2 ml of acetonitrile 152 mg
2.65 (m, 4H, CH-6,9); cmr (DMSO-¢): 8, ppm 13.5 (SCh), 22.1  (0.0012 mole) of benzyl chloride was added and the solution
(C-7), 22.7 (C-8), 27.5 (C-6), 30.9 (C-9), 118.7 (C-5a), 151.3 an@tjrred at room temperature for 1 hour. The mixture was
151.5 (C-9a and C-10a), 163.6 (C-2), 171.8 (C-5); uv (EtOH)evaporated to dryness, the residue was dry column flash
AmadnM](e.103) 254 (21.0), 294 (6.0), 336 (23.2). chromatographed on a Silica gel 60 H layer (eluent benzene-

Anal. Caled. for GoHioNgS, (MW 252.30): C, 47.60, H, 4.79,  chioroform 1:1) to yield a crystalline product that was triturated
N, 22.21, S, 25.41. Found: C, 47.56, H, 4.88, N, 22.20, S, 25.32yith diisopropy! ether and filtered off. By this method 294 mg
2-Methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo[Shlquinazolin- ~ (86%) of pale yellow 5-benzylthio-2-methylthio-6,7,8,9-
5(10H)-thione Tetrabutylammonium SaR1). tetrahydro-1,2,4-triazolo[5, bjquinazoline 22/6) was obtained,

) _mp 98-99.5°% pmrd, ppm 1.75 (m, 4H, CH7,8), 2.67 (m, 2H,

To a solution of 3.74 g (0.011 mole) of tetrabutylammonlunCHz_G)’ 2.76 (s, 3H, SCH), 2.92 (m, 2H, CH9), 4.64 (s, 2H,
hydrogen sulphate in 10 ml of water a pre-cooled solution OECHZ), 7.05 (m, 2H, PhH-2',6"), 7.20 (m, 3H, PhH-3',4",5); cmr:
0.88 g (0.022 mole) of sodium hydroxide in 8 ml of water Wass nom 14.0 (SCh), 21.8 (C-7), 22.2 (C-8), 26.4 (C-6), 33.5
added and the solution obtained cooled to 5°. After that 2.52 @_9)’ 36.8 (SCH), 122.5 (C-5a), 127.6 (PhC-4), 128.6 and
(0.01 mole) of 2-methylthio-6,7,8,9-tetrahydro-1,2,4-triazolo- 128.8 (PhC-2' and PhC-3), 136.5 (PhC-1'), 141.2 (C-5), 154.3
[5,1-b]quinazolin—5(1®-|)-th.ione @0) and 10 m[ of chlorloform. C-10a), 163.1 (C-9a) 167.8 (C-2).
was added and the resulting yellow suspension was intensively »-1"aicd. for GH1N,S, (MW 342.49): C, 59.62, H, 5.30,

stirred until the thione dissolved (about 5 minutes). The phase,gl 16.36. S. 18.72. Found: C. 59.66. H. 5.42. N. 16.29. S. 18.70
were separated, the aqueous layer was washed with 10 ml of = =" 77 T TTIT T T e e

chloroform, the combined chloroform layers with 5 ml of water Acknowledgement.
and dried over sodium sulphate. After evaporating the solvent
in vacuothe residue was dissolved in 10 ml of ethyl acetate an%
left to stand overnight. The crystals that precipitated wer
filtered off and washed with cold ethyl acetate to yield 4.48
(90%) of the product, mp 106-109°. prdr;ppm 0.91 (t, 12H, 4
X CHg), 1.29 (m, 8H, 4 x CHCH,), 1.51 (m, 8H, NCHCH,),
1.8 (m, 4H, CH-7,8), 2.65 (s, 3H, SC}), 2.74 (m, 2H, CH-6),
2.86 (m, 2H, CH-9), 3.14 (m, 8H, 4 x NCk); cmr: 5, ppm 13.6
(4x CHg), 14.1 (SCH), 19.6 (CHCH,), 23.0 (C-7), 23.5 (C-8),
23.9 (4x NCHCH,), 28.3 (C-6), 33.5 (C-9), 58.7 (4 x NGH
119.7 (C-5a), 154.2 and 156.6 (C-9a and C-10a), 163.7 (C-2),
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