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SYNTHESIS OF 4,11-DIMETHYL-2, 3,4, 5=-TETRAHYDR(O-2, 5= IMINOMETHANO-64-BENZO [a]
[1,4,6) THIADTAZOCINE-3,12-DECANE AND 7,9-DIMETHYL-8,10-DIOX(O-2,5-DITHIA-7,9-

DIAZABICYCIO([ 4.2, 2} DECANE
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Abstract — Two nhovel heterocyclic ring systems involving the piperazine
ring and the benzothiadiazocine or dithiadiazabicyclodecane skeleton were
synthesized : The reaction of 3,6-dibromo-1,4~dimethyl-2,5-piperazinedione

(I) with an eguivalent mole of e-aminothiophenol in ethanol in the presence
of sodium ethoxide or in pyridine gave 4,ll-dimethyl-2,3,4,5-tetrahydro-2,5- |
iminomethano-6H-banzo[a] [1,4,6]thiadiazocine-3,12-decane (I1ia), while the
reaci;ion of I with two moles of o-aminothiophenol gave 3,6-bis(2-aminophenyl)-
thio-1,4-dimethyl-2,5-piperazinedione (IIIa). The reaction of I with an
equivalent mole of ethanedithiol in ethancl in the presence of sodium eth-
oxide gave 7,9-diazabicyclel4.2.2]decane (IV), which was also synthesized
from 3,6-dihydroxy-1,4-dimethyl-2,5-piperazinedione (V) and ethanedithiol

1n dioxane in the presence of zinc chloride.

Fungal metabolites such as gliotoxin,l sporidv:—zs;min,2 and cl'metocin3 contain the epidithia-2,5=
piperazinedicne ring which is an important partial structure to exhibit biological activaity.

The most simple campound of this ring system is 1,4-dimethyl-3,6-epidithio-2,5-piperazinedione
which has been synthesized by ’I‘rown.4 We have been interested in the syntheses of some new
variations of this unique ring system and we now wish to report the syntheses of two novel hetero—
cyclic ring systems ; 4,11-dimethyl-2,3,4,5-tetrahydro-2,5-iminomethano—-68-benzclal [1,4,6) thia-
diazocine-3,12-decane (II) and 7,9-dimethyl-8,10-dioxo-2,5-dithia-7,9-diazabicyclo(4.2.2]decane
{Iv) .

The reaction of 3,6-—d_1bra'toﬂ-l,4-dj.met.hyl—2,5-p1perazinedione4 {I) with thiols (2 eguivalent moles)
in the presence of sodium ethoxide in ethanol gave the corresponding 3,6-dialkyl (or diaryl)thio-
1,4-dimethyl-2,5-piperazinediones (IIla-e) in 47—78% yields. Whereas the reaction of I with an
equivalent mole of o-aminothiophenol in pyridine or in the presence of sodium ethoxide in ethanol

gave ITa [colorless needles {from EtOH)] of mp 246-247 C] in 64% yield. The structual assignment
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was carried out as follows : The elemental analysis and mass spectrum [m/e=263 (M+)] agreed with
the formula (C,.H.5N50.5) of Ila. The IR spectrum showed an absorption due to a secondary amine

at 3340 am L

. The MR spectrnm (aﬁggls) agreed well with the assigned structure ; 2.84 (34, s,
N-Me), 2.92 (3H, s, N-Me), 5.08 (1H, s, one brigehead proton near the sulfur atom), 5.05 (1H, 4,
J=9 Hz, another brigehead proton neighbouring -NH- group), 6.52 (1H, d, J=9 Hz, NH, disappeared on
Da0-exchange), 6.90—7.40 {(4H, m, aromatic protonsg). Acetylation of Ila with acetic anhydride in
the presence of pyridine gave 1Ib [mp 198—199°C, 87% yield, NMR (10% solution in CDCls) § : 1.78
(3H, s, -COCHs), 2,45 {3H, s, N-Me), 3.25 (3H, s, N-Me), 4.92 (1H, s, one brigehead proton near
the sulfur atom}, 5.76 (1H, s, another brigehead proton near the nitrogen atom), 7.00—7.55 (48,
m, arcmatic protons)].

Although the stereochemical studies of IIIa-e were not carried out, each of these campounds  secns
to be either ¢is or frans form and is not a mixture of the both forms on the basis of NVMR spectra

and gas chromatography.
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The reaction of I with an equivalent mole of ethanedithiol in ethanol in the presence of sodium
ethaxide gave IV in 55% yvield ; mp 255-257°C, colorless prisms fram chloroform-ether (1:1), IR
WBE 1 1660 (C=0), NMR (10% solution in CDCls) 6 : 3.10 (6H, s, 2xTN-Me), 2.98 and 3.08

{each 2H, each d, J=4 Hz, -CHaHbCHaHb-), 4.80 (2H, s, two bridghead protons). Mass spectrum :
m/e=332 (M+). The elemental analysis agreed with the formmla CaH 2N.0:8:.

Compound (1) was readily converted to 3,6-dihydroxy-1,4-dimethyl-2,5-piperazinedicne (Va) [mp 232-
234uc, m/e=174 (M+)] by the treatment with water.5 The MMR spectrum of Va [2.96 (6H, s, 2x N-Me),
4.91 (24, 4, J=7 Hz, 2% CH }, 6.78 (2H, 4, J=7 Hz, 2% OH)] indicated cne counterpart of the
possible two diastereciscmers, but further stereochemical studies were not carried ocut. Treatment

of Va with an equivalent mole of ethanedithicl and zinc chloride in dioxane gave IV in 50% yieid.
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