
BENZOXADIAZOCINES, BENZOTHIADIAZOCINES AND 
~ENZ~T~I~~INES-IV 

RING CLOSURE OF ~-~~-~~~-~HLORO~THYL AND 
Z-HYDROXYETHYL~N-M~HYLAMINOJPHENYL}- 

3-PHENYLTHlOUREAS. T~RAHYDROQU~NOXALINE $5, 
DIHYDRO-3,1,6-BENZOTHIADIAZOCINE AND HEXAHYDRQ- 

1,3,~BENZQTRIAZO~INETHrQNE FORMATION 

Remnb Group for Alkaloid Chemistry of th Hungarian Acadany of S&mm. H-152I Budapest, 
Hungary 

KAROLY LEMPERT and E~KA Pwrt~t 
Ikpanmcnt of Organic Chemistry, Tccbnicaf Univcmty Budapest. Hungary 

and 

Department of General and Analytical Cbcmistry, Tecbnicat Univenity Budapest, Hungary 

Ahxxc -While base indumd ring closure of I-(2-~-&lkyhlfonyl and orylsulfonyl~N-(2- 
chlorocthyl)rmioo]pbtayl)-+pbenyilhiourtos 1 bad furnixbcd tbc corrupondinp type 2 dihydro-3.1.6. 
benxotbiadixz.o&~ derivativcx ratbcr than tbc isowric ~~yd~~~,~~t~~o~ (3) or 
tctrabydrcquinoxalin~ (4), hue induced ring closure of tbc related N_(2drloroctbyl)-N-Me derivativea % 
9~. tth and fUb furnisbcx trpe 11 tarabydrcquinoxalinc. 14 is obtrinai aIxo by rrtahg the N-(2- 
hydr~x~yl~~-,~e derivative 11 titb the t~p~yi~~~~~i~yl tictuboxytate @EAD) reagent. 
In situ repl~amcnt of the cblorinc atom of compound 9r by iodine in the oinmr*&uc u wdl as treatment 
of 1-(2-frr~2-bydroxyahy~N-~yi~~J~~~-i-meibyEEpbenyt~un (18) with tbc tripba~yl- 
pbospbinc_DEAD repgent furnixbcs the bcruimidaxolc derivatives 16 and 2% rarpectivdy, whose formation 
may be ration&cd by axarming the intermediacy of tbc dibydro- and ~t~ydr~3.1,~~~~~ 
dcrivativu 12a*HI and 28, rupativdy, and tbcir subsequent nng contraction. 

In part III1 of the present series a method for the 
synthesis of 6-faikylsulfonyl and arylsulfonyI)+6- 
~hydro~H-3,~,~~~othiadi~~ (2) by ring 
closure of type 1 thiourca derivatives has been 
described (Scheme I). In principk, two additional 
modes of cyclisations were possible and would have 
lead to hexahydro-l,3”~~~ot~~~neth~on~(3)(for 
R”=H) and tctr~ydr~~jnox~~ne derivatives (4). 
respectively. However, these two types ofstructures for 
the products were ruled out on the basis of both 
chemical and .spammopic cvidence.~ The e&u of the 
alkylsulfonyi and arykulfonylgroups, respectively, was 
to reduce Ihe nuckophilici~y of N-6 of the product and 
to thereby prevent ring contraction initiated by 
nuclcophilic attack of N-6 at C-2, i.e. reaction 2 -+ 5. 

Here we wish to report on our unsuccessful attempts 
toextcnd the~~ort~a~verne~~ to thesynthesis 
of &merh$~2+ubst. aminot_5,6-dihydro4H-3,1,6- 
bcnzothiadiazocincs (l2). Howcvtr, these failures 
finally led us to the contrivance of a successful method 
for thesynthesis ol2-~inoa-mctbyl-4,6jJibydro-QH- 
3.f.~bcnzothiadincs (12.A) which wilt be de- 
scribed in the accompanying paper. 

initially we attempted to obtain the desired 
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compounds 12 by ring closure of 1-f&[N- 
(2thlorocthyI or Z-bydroxyethyl~N-methylaminof- 
pbenyl~-3-phenyltbjour~ (9, II) t+nd the related 
mo~holine derivatives IO, rcspcctiveIy, i.e. armI@ 
gously to the synthesis of the b(alkykulfonyf and 
arykulfonyl) derivatives 2. The methods of synthesis of 
the starting compounds 9-21 are shown in Scheme 2. 

Asar~uitof~r~la~eot oftheN~~ky~u~ony1) 
snd N~a~lsu~o~yl) groups of the compounds I by an 
N-Me group, the direction of ring closure changed 
(Scheme 3); e.g. base catalyscd cyclisation of thiourca 
9a furnished the tttmhydroquinoxaline derivative 14a 
as the only product. Structure Ma ~8s proved by 
comparison with an authentic sample obtained by 
p~ylthi~rb~oy~tion of N-rncthyitetr~ydro- 
quinoxaline (Is). The same product was obtained by 
treating compound & with ph~y~tbi~yanate. 

The isomcric structure It is ruled out for the 
cyclisation product of compound 9a also by the r3C- 
NMRspecmm: thesignalsat45.5,50.3and 180.4ppm 
indicate the presence of rwo N-CH, groups and of a 
tbiourca grouping rather than of one S-CH, and N- 
CHI group, cac4 and an isothiourea grouping. (The S- 
CH,, N-CH, and isotbiourca signals in the 8 ‘C-NNR 
spectra of some type 2 compounds described in Rcf, 1 
appear around 33,X) and 15 1 ppm, respectively.) 

SimiIarIy, base catafysed cyclisation of 9h and 9c 
furnished rhc t~rahydr~uinoxa~n~ Mb and Mc, 
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nspcctivefy, whose structure assignments were based 
on their “C-NMR spcara: the signals of the two N- 
CH1 groups and of the thiourca grouping appear at 
45.6.49.8 and 181.1 ppm in thespectrum of Mb, and at 
44.9,50. I and 180.6 ppm in the spectrum of 14c. By base 
catalyscd cyclisation of thiourcas l(k and 1Ob the 
N - [morphotino(thi~nyl)]~~y~~~no~ 
1U and 14e were also preparcd. 

Recently application of the dicthyl azodicarboxylate 
(DEAD)-t~phenyIph~phine reagent for alkylation of 

thiourcas has been described.’ ~~ky~~~iou~, N- 
alkylthiourcas or their mixtures being, depending on 
the type of the thiourca introduced, the products of the 
reaction. The DEAD-t~phenylph~phine reagent, 
applied IO thiourca 11 furnishad the tctrahydro- 
quinoxaiinc derivative 14a by intramolecular N- 
alkylation. 

These observations demonstrate that, in addition IO 
their effect mentioned above, the alkylsulfonyl or 
arylsulfonyf groups scrvc to direct (presumably by 
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lowering rhe nu~l~~h~i~ty of the otrlw_N atom) the 
cyclisation towards formation of dihydro3.1,6- 
~othiadi~n~ rather than of tctrahydro- 
quinoxalincs which arc the products in the abscncc of 
such groups. 

In the hope that rcplaocmcnt of X==CI in compound 
9a by a better leaving group could result in permitting 
to c&ct the ring dosurc in the abscncc of base and 
the&ore in a changcoforientation9a was trcatcd with 
sodium iodide in acctonc. No reaction took plaa at 
room temperature (100 hr); however, at 65” the 
bcnzimidazole 16 was obtained in moderate yield. 
Formation of this compound may bc rational&cd uia 
I2n * Ht. as dcpictcd in Scheme 4 whcrc the structure 
proving synthesis of 15, starting with 17 is also shown. 
Compound 17 was obtained by treating N-mcthyl-o- 
phcnykn~i~ne~th phcnyl isothiocyanate; that the 
mcthykmino rather than the amino group is 
phenylthiocarbamoylatcd in this reaction, is shown by 
thcchemicalshift ~theN-Mesi~~(~3.6Sppm)in the 
‘~-NMRs~rumo~thepr~u~(c~~ththc~~~ 
shifts of the N-Me signals of N-mcthyhinihnc (2.5 ppm) 
and of N-methyl-~,~-~ph~ylth~o~ (3.7 ppm)). 

Finally the ringcfosurcof the t~s~~titut~ thiourca 
18, the N-Me derivative of ii was studied. The basic 
idea behind this was that application of the DEAD 
t~p~nyiphos~~ rcagcnt to I8 should icad to the 
formation of the intcrmcdiate 19” (Scheme 5). The latter 
would then probably chminatt ~phcnyiph~p~nc 
oxide according to path a, which would bccquivaknt to 
the ~v~oftheo~cntationc~~~ in thccascof 
I1 and kad to the tctrahydro-3,1.6bcnzothiadiaxocine 
29. Should on the other hand, the orientation 
cxpcricnccd in the cast of 11 bc retaincd (path b), then 
the rcsufting dipolar 21 would probably bc rather 
unstable and rcarrangc to the d&cd isomer 1. Thct 
method ofs~tb~~ of38 from 7a is shown in Schcmc 5. 
Although the oily product rcaulting from the reaction of 
18 with the ~~A~t~ph~y)ph~phi~e reagent 
appeared to be homogeneous according to TLC, it was 
dearly shown by its ‘H- and “C-NMR spectra 
(mcasurcd on the day following its isolation) to bc a f : 3 
mixture of the d&cd 20 and its ring contraction 
product 22. Apparently because of the higher 
temperatures nccessry for obtaining the mass 
spectrum. onty the ring contraction product 22 was 
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.scen in the latter. The mechanism of the ring 
contraction of 20 is thought to be similar to that of 
Itr - HI (shown in Scheme 4) All attempts to obtain 
tetrahydro~n7~t~adj~~n~ 20 in pure form and the 
NMR spcctnr of the pure compound fail&. 

The results summariscd in Scbcmes 4 and 5 
demonstrate that the synthesis of dihydro- and 
tctrahydro-3,1,6benzothiadiazocine derivatives fack- 
ing the alkylsulfonyt and arylsulfonyi group in 
position 6 is possiblt ; however, these compounds are, 
at least in form of the free bass, rather unstabk and 
undergo ring contraction. The undcsircd ring 
contraction may, on the other hand, possibly be 
prevented fi) by reducing the n~~eop~iljcity ofN-6 with 
the aid of electron artracting subsrkwntr introduced 
into appropriate positions of the bcnzenc ring and 
applying cydisation methods which require compara- 
tively fuw reaction ~~~~a~~~~ or (ii)- in the abscncc 
of such substitucnts- by applying methods which, in 
addition to ring closure, lead to ~?orono~jon uJN-6 in 
the cycliscd products, i.e. complete &s of rhp 
nucleophiliciry of N&. A method. applicable for both 
cases, wit1 be described in the following paper. 

EXPERIMENTAL 

FT ‘H- and iJC-NNR spectra wcrc obtsincd with a fEOt 
~;X-l~s~r~~~~ngTMS~ tbcintcmal rcfcrcna; IR 
spectra were obtaincd with a Spcctromom ‘xxx, instrument 
[Hunganan Optical Works, Budapst) rn KBr ~&IS. 

2_fN-Mcrh~l-2-nitrnnilinakrhanrtl (?a) 
Tbc mixturc ofb (78 & 0.5 mol), Z~mcthyl~ino~banol 

(47 g, 0 62 mol) and pyridinc (Soml) was mfluxcd for IS hr and 
evaporated to dryness in w;vuo. The residue was taken up in 
htptanc. agam evaporated to dryness in vacua and taken up in 
.McOH (150 ml). The methanolic snln was saFurated with dry 
HCI to obtain 95.5 g (83%) of’la. HCI as light yellow crystals 
which were Filtcrcd off and waslud with McOH-cthcr (1 : 2) 
and ahcr; m.p.: 185” (dcc; from MeOH ether). (U&c for 
C,H,,Cl&>O, (232.7): Cl, 15.23; N, 12.04’& Found: Cl, 
1540; N, I I .llCrq,.) 

The salt was dissolved in water (2x1 ml), CH,Cl, and 
crystalline Na&O, were added until the aqueous layn 
became neutral, From the organic layer 75 g (76?$ of the ti~lc 
compound wac obtained in the form of a red oil which wa$ 
used in the following Jtcp wiFhouF furFhcr puribcatton. 

2~~ChfosrrF;-merkyf.2-nirr~jfi~~~r~~ (7b) 
The mtxturc ofO(I9.2 g.O.1 mol). Z~~thyl~ino~tbanol 

(1.1 go.15 mol)and pyridinc(Stml) was refluxcd for 5 hr and 
evaporated to dryness in cyvuo. The residue was dtasolved in 
C&i&l, (150 ml), the soln was washed with dil AcOH, dried 
(MgSO,) and cvaporatcd to drynrsJ to obtain 25.8 g (ST/,) ol 
tbe title mmpound as an orange colourcd oil. 

Wt Solr, m.p.: 137-139” (from EtOH-cthcr). (Calc for 
C,H,,C:IIN,O, (267.1): Cl, 26.54; h’, lO.soO/,. Pound: Cl, 
25.07’ hi 1068”‘.) . 0 ,(l 

Methyl 4 - [N . (2 - hyboxyerhpn - N - wrhylamino] - 3 - 
nitrr>hon;wIe (7c) 

Ihrmrxtu~of6r’(43.2gO.Zmol),2fmcthylaminoftthPnol 
(I9 R 0,2S mol). NcUH f I SO ml) and pyridim (50 ml) was 
r&&dlor 18 hr. The HClsalt. 3~.~g(~i~~~or~~~lou~ 
cryarab, m.p.: 99 ~102” (from MeOHcthcr) (Calc for 
C,,H,,CIN,O, (290.7): Cl, 12.19; N. 9.64%. Found: Cl, 
12.00; N, 9.52356.). ol tht utlc compound was obtained IS 
described for the HCI SaiF of 78. The free baac is an arangc red 
oil. (Calc for C,,HI.NzOs (254.3): C, 51.96; H, 5.55; N, 
llO~~.Found:C,51.81~H,5.39;N.Il.OPO/,.) 

Thioayt d&ridc (1 I ml, a.1 5 mclf was added dropwiac to 
Fbcbesolnof78( 13.7~0.07mol)inCW,C11(40mi).nKsolnwDs 
rclluxal for 3 br on a steam bath and cvaporatcd to dryness in 
tarcuo; this operation was mpcatcd once again aRcr Fhe 
addition of &OH (50 ml). ihe rcaiduc WG taken up in 
CH.Cl.(IXfmft.?heralnw~~MIshafuiF&f%NaOH~and 
waF&, i&d (tigS0,) and evnponlai to dryness to Ok&in 
14.6 g (97%) of the trtte compound as a yellow ml which was 
used in the followinn step without furtIter purification. 

4 - 0tJ’htcjro. N - (2 -~bl~~~~~k~n - N - m&t - 2 - nttrwiilme. A 
red oil. was similariv obtained in 79% vicld. (Cak for 
CPH,c&,N,O, (249.i): C, 43.39; H, 4.05; Cl. 28.47; N, 
11.259,. Found: C, 43.91; H. 4.32; Cl, 2ll.07: N, 11.400i,.f 

Merhyf 4 - (N - (2 - chforozrhyf) - N - merhy/aminoJ _ 3 - 
nirroknzwte. An crrangc oil, was similarly obtained in 730/, 
yicM.(CakrforC,,HIJtlN,<~,(272.~:C,58.45;H,4.XO;C1, 
13.00; N, 10.2P,;. Found: C. 4X.15; H, 5.20; Cl, 12.81; N, 
10.3Z<.) 

N~2-CbIoroethyl)-~-mctbyl-Z-niFr~ine (IO & 46.5 
mmoI)w~r~u~inetbanolic~ln(2~ml)~n thcprcscnoeol 
a it% Pd-C catalyst (I @at normal pressure and rwm temp. 
The catalysl wac filtered off and the filFrate was cvaporatcd to 
drynm in rccuo. The resulting crude & was taken up in 
CH,Cl, (Ix) ml) and water (100 ml), and a amall amount of 
hia,S,O, was added. Subscqumtly thiocarbonyl dichloride 
(3.5 ml, 47 mmol) war added dropwise at 0” with vigoro@ 
stirrin&Theorganiclaycr wa~~ashcd~~CCCSSvelywitb water, 
SBI NalSIO, aq, 1%; Na,CO, aq and water. dried (MgSO,) 
and evaporated to drynus in w. The rmduc was purified 
by Frcatmcnt with Nor&c in rcfluxing ether to obtain 8.6 g 
(8r+J of the titk compound as a yellow oil, IR 2100 cm- ’ 
(-NCS), which was used in the following~tcpmthout further 
purihcatton. 

4 - c’hlnm - N - (2 = ~~o~~r~~~ - 2 - isuthioc~imcto - N - 
mcrhylanifinc A light yellow oil, was similarly obtained in Sz”; 
ytcldvia%b;IR:2100cm ‘(-NCS) 

Merkyl4 - LN - (2 - 
~~~~~~~u~~~c. 

c-hforoerkyfj - N - merh&minraJ - 3 - 
A brown& yellow oil, was similarly 

obtained in 530; yield via &; IR : 2loO and 1720 cm“. 

The mixture of N_(Zcfilorotthyl~2-t~~i~yanato-N- 
~thylanilinc(2~~ l2.4mmol~aniline(~.4ml~ 15.4mmol)and 
ether (25 ml) was kept at room tcmp ovcmigbt to obtain l.tl g 
(2S~~)~t~FiOc~~~und~a~l~url~~yst~linc~wdcr. 
m.p.: 135-136” from EtOH. (Calc for C,,H,&lN,S(319.9): 
C,60.08;H,S.&?;Cl, li.O8;N,l3.13;S, fO.OP;. Found:C, 
50.24;H.5.37;Cl, lI.SS;N, 13.32;s. V&77’&) 

1 - tS - Chforo - 2 . TN - (2 - chlurc.&v& - N - wkpf- 
Mlim jph.08yf} - 3 - ~~~f~i~,~~ #bt.- k lighl y&w 
crysFallincpowdcr,mp.: 13&l 31” from McOH, wassimtlarly 
obtained in SE:; yictd. (Calf for C,,ff,&lIN,S (314.3): Cl, 
20.01; N, I l.H&. Found: Cl. 19.52; N. 1 l.97”/,.) 

The mixturc of N~2~lor~thyi~2-~thi~anat~N- 
mcthylaniline (3 & f 3 mmol), morpbohnc (1.2 ml, I4 mmol) 
and cthcr (50 ml) war rcfluxcd for 2 hr and cvapratcd to 
dryntar in MCYO. The rcsidoc was triturntal with water and 
crystalliscd from EtOH to obtain 1.2 g (29D/) of the titk 
compouadatali~t~lowcrystafliaepawder,m.p,: IO?- If#l” 
from &OH. (Calc for C,,H,,etN,OS (313.9): Cl, 11.30; N, 
t2.38; S, 10.22%. Found-: n-1 I.25-; N. 13.10; S, 10.7F&.) 

5 - Chloro - N - {2 - ckfar~hyn - N - merkyl - N’ m 
~~i~r~~ur~~~~ - 0 - phenylmrdimninr (Mb). l&ht 
ydlow haalka m.p. : 1 IO- 111” from EtOH. was similarly 
obtained in 75% yieM.(Cakfor C,.H,,Q,N,OS(348.3f:Cl, 
20.36: N. I2.07: S. 9.20”1. Found: Cl. x).OS; N, il.&I; S, 
9.1 Ii,.) 



2~2~Amiru>-N-mcthylanilino)rrhanol 
Compound 7r (5.0 g. 26 mmolf was reducad in EtOH (150 

ml) in the presence of a It+&; Pd-C catalyst (0.5 g) at normal 
pressure and room temp. The catalyst was titered otTand the 

filtratcw~eva~~t~tod~~in~toobt~n4.1 g(97’Q 
of the title con&ound as a light yello* oil. 

~~~vdrff~o~e. m.a. : t 14 I f 7 from EtOH Ii& pet- 
roku~.(CafcFordoH,,CI,N~0(239.2):C.45.20;H,6.74;C1, 
29.65; N. 11.71:;. Found: C. 45.42; H. 7.07: Cl. 29.71; N, 
12X,.) 

1 - Methyl - 4 - phenyI(th&carbamoylf - I&3,4 - tetr@hykP 
quilu3x&u (1C) 

Compound 7a (9.8 g, 5Ommolf was reduucd and worked up 
as described above. The resulting oily product was added to 
the mixture of phenyl tsothiocyanatc (6 ml, 50 mmol) and 
CHCi, (x1 ml). After being kept overnight at room 
temperature the mixture was evaporated to dryness in 2~. 
The residue was triturated with a small amount of 2-propanol 
to ubtain 9.85 g (657*) of the title compound, m.p.: 116-I 17” 
from2-propanol.fCalcforC,~H~~N,~S(U)1,4):C,63.79;H, 
635:N, f3.94;S. 10.639:,F~~und:C,63.M):H,6.24:N,14.~7; 
s, IO.SRs:.t 

I - Methyl - 4 - phy4thiwzdmwyt) - 1,2,3,4 - tetrA#ro- 
quinox&ne (Ma) 

(a) Compound 9a ft.0 & 3.t mmolj was stirred with the 
ethanolic(20ml)~lnofNaOEt(212m~3.1 mmol)for0.5hrat 
SO’. The mixture was evaporated to dryness in m and the 
residue was taken up in CHsCl, (SOmlf and water (20 mlf to 

obtain,afterconventional work-upoftheorganiclayer,048g 
(SS’J of the title compound as a light yellow crystalline 
powder, m.p.: let 145’ from &OH acetone, f : I. (Cak br 
C,,tt,IN,S(283.4):t‘,67.81;H.6.W;N. 14.820a.Found:C. 
68.36; H. 5%: N. 14.64::.) 

For the ‘H- and ‘“C-NMR spectra. see Tabks 1 and 2, 
respectively. 

(b) The mixture of 15’ (0.3 g. 2 mm&, phenyt isothio- 

eyanatc(O.Sml,4m~l)andCH,a,( lSml)wasteFtuxodfor 1 
hr to obtain, aFta the same work-up as daraibcd under (al, 
0.17 5(30P;,) of the title compound, light yellow crystal% m.p. : 
W-145” from EtOH nortone. 1: I. 

{c) Compound & obtamed by catalytic reduction of N42- 
chloroethyl~fii-methyl-2.nitranihne (IO & 46.5 mmolf as 
d&b& above, WBS tnstd with phenyf isofhmcyanate (5.6 
ml. 47 mmol) in CH,Cl, soln (50 ml). The mixture was kept 
overnight at room temp and evaporated to dryness In WW. 
The residue was triturated with two Portions of light 
petroleum (20 ml, each) and crystattised from 2.propanol to 
obtain 2.25 g (1%) of Ma, m.p.: 146.145” from EtOH 
acetone, 1 : 1. 

(d) The soln ofdiethyf arodicarboxyfate (26 g, 15 mmofl in 
THI: (20 ml) was added with stirring at ambient temps 
dropwtse to the mixture of 11 (2.6 g, 9.0 mmolk triphenyl 
phosphinc(3 9% lSmmol~andTHF(~~). Thtmtxturc was 
allowed to stand for 24 hr and evaporated to dryness m rocuo. 
The residue was purified by column chromatography 
(Kieselgel 40; benxzrtc aatone, 4: I) to obtain 0.4 g (16Y;) OF 
Ma, m.p.: 146145 from EtOH- acetone, 4: I. 

Compound%(0.3Sg 10mmol)wasnfluxed For05 hr with 
the freshly prepared tthanohc (10 ml) soIn d N&H3 t10 
mmof).The NaCi wasfilteredoFf, thefiltrate wascvafmrated to 
dryness in rauo and the residue was trifurafaf with 2- 
propanol(1 ml) to obtain 0.25 g (79+Q of the title compound. 
creamcoloured crystalline powder, m.p.: 137-138” from 
.\AeOH.(CakforC~,H,,,IN;S(3l7.9):d,11.17;N,13.21;S. 
10.38”/;. Found: Cl. 10.97: N, 13.21; S, lO.WA.) For the ‘H- 
and r3C-NMR spectra, see Tables 1 and 2. respectively. 

Tabfc 1. *H-NMR $Pectra of some I-methyt4thiocarbamoyl-l,~3,~tetra- 
hydroquiaoxahnes 14 (d values) 

Compound Ma 141, l4e Me 

2 H Cl Ne<XX: H 
-NR‘R’ -NHPh -NHPh -NHPh morph&no 
Solvent CDcl, I~WW-d, CFXX, DMSu-d, 

_ _,___ ___ - - ~ -- -. 

N-Me 3.01 s 2.92 s 3.07 3 2.89 s 
2-H, 3sOt 3.4Ot 3.38 1 3.391 
3-H, 4.511 4.191 4.53 f 3.801 
&H 668t 
8-H 6.78 d 6.69 d’ 6.77 d* 
7-H ?.O$_?SO m 

6.97 dd*” 7.R6 dd‘” 6.9;dd*+ 
5-H 7.fid’ 7.%d’ . ( 
Ph (‘fH1 7.0 7.4 m (5H) 7.15-7.75 m (SW) - 

:zr 
%.Ot 5 9.7% 5 8.02 s 

3.82 s @Me) 3.5-3.8 m 
(morpholine) 

*I, = 8.5 Hz 
‘J,pZHr 
’ 5-H +8-H : 6.6 6.7 m (2H5. 
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‘I‘sbk 2. ‘“C-NMR sp~ra of some l-mctbyl4 
thiocarbamoyi- 1.23ietttrahydraquinoxalines 16 16 values? 

Compound Ma 10 UC 

z. Cl MeOOXz 
SOlVCI%? cl&, DMSCM, CDs, 

I - - - .- - - .- I_- *- 

P&M? 37.8 37.7 37.7 
C-3 45.5 45.6 44.9 
C-2 50.3 49.3 SO.1 
C-8 ll2.5d 112.7d fii.Id 
C-6 1 lb.Od f 18.4s 117,15 
G.5 123.86 I21.9d 126.0d 

C-2’* C-6 124.6d 123.%d 125.1 d 
C-4 125.65 125.ld 125.3d 
C-7 127.8 d 124,3d 129.66 
C-4a I28.6~ 126.4 5 122.7s 

C-3’+&> i28.6d l28.Od I28.6d 
C-Xa 139.3s’ 138.2s 143.6s 

&zS 
140.6~~ 140.35 139.09 
180.4s 181.1 b 180.6s 

Other 51.7 @Me) 
166.3 5 (C==O) 

‘The symbols s and d refer to the o&resonana spcstra. 
‘The assignments may be interchanged. 

amino]-2-LatBi6cyanatobmzatc (7.3 6 26 mmol), ani- 
line (2.6 ml, 29 mmol) and et her (SO ml) was allowed to stand 
for 2 days at room tcmp to obtain 2.0 g (2#$:) of the title 
compound as a crystaltine ppt, m.p. : 16s 165“ from a&one. 
(CakforC,,H,pN,Q,S(31.4):C.63.32;H.5.6t ;N,12.U)“,,. 
Found: C. 63.99; H.6.20; N, 121599/,., For the ‘H-and ‘>C- 
NMR spaztra,Tabks l and 2. 

I * ‘~erhyl - 4 - ~r~~~i~r~~~~~y~ - 12,3$4 - 
r~rr~~r~~ux~i~ - 1 - iwn &or& (lli. HCl) 

Com~und Uh(l.0 g, 3 mmol) was stirred with the freshly 
prepared ethandic(25 ml)soln of NaOEt (3 mmalf for 1 hr at 
SW. The mixture was evaporated to dryncrt in wlun and the 
residue was taken up in CH,Clr (50 ml) and water (15 ml) IO 
obtain, after anvcntional work-up of the organic layer, the 
free base I# as an oil. The tatter was dissolved in saturatui 
erhanoiicHCi,thcsoln wasevaporated todryntsrinwfiroand 
thc~id~w~t~turat~~thethcrto~bt~nO.?g(7~~lof~~ 
title compound as B colourlcss crystalline powder. m.p. : t9& 
192’ dcc; from &OH. (Calc for C,,H&iN,OS (313.9): C, 
53.37;H.6.42;C1,11.2P;N,13.34%.Found:G,S3.76;ti,7.06: 
Cl, 1 I .62 ; N, 13.23%.) 

6 - Chforo - 1 - mahyl - 4 - ~~~i~rki~~~y~ - 1.2.3.4 - 
f~r~~~~~~x~i~ (fb) 

Compound Mb (3.5 g, 10 mmot] was refluxbd tith the 
~rcshlyprtpandnhanolicf40ml~solndNaOEt(lOmmd)for 
i hr. ‘3% hot mixturn was fiitcred to remove the NaCt formed, 
andallowed tocooltoobtain 2.8gf90”/oftbctitlecompound 
as a yellowish crystalline powder, m.p. : 150- 15 1’ from EtOH. 
@&z for C,,H,,ClN,OS (310.9): C1, 11.41: N, 13.51; S, 
10.31%. Found:Cl. ft.41 ;N, f3.4I;S. 10.4@/,.)For the %I- 
NMR spaztrum, Table 1. 

2sAnililto-I-merkylhmrimidor& (16) 
(a) The mixture 0Wa (t .O & 3.5 mmol), aatone 420 ml) and 

Nat f2.3 g. 16 mmol) was rCauxed for t 1 hr and rvaporatat to 
dryncssinwetlct.ThcrcGducwastakcn upinCHIC11(30ml) 
and water (SO ml) to obtain, &er conventional work-up of the 
organic layer, the title compound in form of an oil which 
tunrcdintoO.t5~(t~/~ofEolourk?Js~stal~m.~.: t62-163” 
from EtOH, when trituratal with 2-propanol. and which 
proved tdcntical with an authentic sample prcparal as 
described helow. 

~b~~~rn~xtureof t7f4,3g, i6mrnol)~obt~~~~~ 
below), Mel (1.2 ml, 19.5 mmolf and MeWi (40 mlf was 
&lured for4 hrandcvaporatcd todryncss~oobtam 16. HI as 
a crystallint product which was washed with ether and 
dissolved in the mixture of EtOH (20 ml) and water (i0 ml). 
l~~Na~Haq(lOml)w~add~.~ernixtu~w~~ux~for 
10 min and altowaf to cool to obtain 29 g (SOD/) of the titk 
compound, m p.: 162 163’ from EtOH. (Calc for CI.H,,N, 
(223.3).C,t5.30:H,S.R7;F;,18.82P~,.Found:f,fS.5&;H.~.59; 
N, lft.?@‘;.t 

The mixture of N-mcthyl~p~ylen~i~inc~ 13.66 g, M 
m~I~ph~yl~thi~yanate~3.6ml,~mmol~andCH~,~~ 
ml) was ailowul to stand overnight and evaporated to dryness 
in WWW. The residue wascrystalliux from EtOH to obtain 7.1 
g(Q~~)olthttitlccom~undascolourksrclryJtaCm.p.: 144- 
145’. (Calc for C,,H,,N,S (257.4): N, 16.33: S, 12.46?;. 
Found:N, 16.M;S, 12.5~/,.)‘H-NMR(C~,):63.6Ss(N- 
P&X. 3.85 bs {NH & 6.5-7.45 m (10H : ArH’s + NH). 

Compound ?a (S.Og, 26 mmof) was catalytically r&u& as 
described above. The mixture of the resulting 2_(2-amino-N- 
m~hylanilino~t~nol, M~~H(~S~I~~I,N(~.~~I, 26mmol) 
andMcf(Sml.80mmol)was~cffuxodlorK)hranderapratat 
todrynessinItacu.fheresiducwastakcnupinCHCI,(SOml) 
and 1 N N&H (26 ml) to obtain after conventional work-up, 
2_(!‘+mcthyl-2mcthylaminoanilinojcthanol as an oil. The 
methanolic (20 ml) soln of the latter was saturated with dry 
HCI at 0“ to obtain 5.2 g fW%;) of the dihydrochloride as B 
coloorlcss crystalline powder, m.p. : i6t-It%‘- dcc; from 
McOH ether. (Calc for C,,H,sCl~N,O (253.3): C. 47.44; H, 
7.16“;. ~ound:C.4?.27;H,6.7~~~5 

~mixturco~th~~~hydr~hlo~d~{2 5s 10~01~~~~~~ 
(25 ml), Et,% (2.0% 20 mmol) and phenyl isothiocyanalc( I.2 
ml. IOmmol)w~~flux~for 1 hrand~vs~~~~todryn~i~ 
u~ut. The residue was taken up in CHICI, (50 mlf and water 
flOml)toobtain.allerconventionalwork-up,0.8g(25*~jofthc 
title compound as a cotourlcss 011 whrch slowly turned 
crysralline when allowed to stand far some days ; m.p. : 79 Ro’ 
fromcyctohcxane.(CalcforC,.~~,N,C)S(315.4):~,~.72;~, 
6.71; S, 10.163;. Found: C, 64.37; H, 6.83; S. tO.aP/,.) &H+ 
NMR (ClXi,): d 2.1 @xchangcablc,OH), 2.86s + 3.65 sftwo 
N-Me’s), 3.20 q + 3.77 m (both collapsing to t-s on addition of 
D,O; N--CHI-CH~-Q, 6.9 74 m 19H. ArH’s), 7.55 
(exchangeable, NH). 

~EA~(O.6~3.3mmol~d~lv~inTHF~5ml~w~add~ 
at 0’ to a mixture of 18tO.6 g, 22 mm&L t~~~yiph~~hl~e 
fO.R7~3.3mmol)and~FfU)nlf.Tbemixt~ew~st~~~~or 
48 brat ambient t~pandeva~rat~todr~~n~~.~e 
residue was work& up by column chrQrnato~~hy~Ki~~1 
60; cydohcxanc ethyl amtate. 2 : 3) to obtain a colourkss oil 
fO.15 & 23%‘/,Lt ‘H-NNR (CIXX,): b 2.75 s {0.75H, N,-Me),: 

-------.--“.” 

*YitM calculated by assuming the product to bc pure 
t~r~ydro~othl~~ne 3x1. 

$ Signal arising from compound 2& 



3.2 s (UH. 2 x N-Nt),t 3.55 a (0.75H, N,-Me)J 3.6 m (O.SH, in Part III’ whercthesameuxnpound wasdesignated 12A. in 
!%CH& 4.2 m (OJH, N-CH&$ 6.7-7.5 m (9H, ArKsf. 
“C-NMR (CIXYl,): 6 29.7 &CH&$30.4 (2 x N-Mc),t 39 8 

the Exprirncntal of the fatter paper this comuoend has b 
erroneously namal a l,3,bbenzotria,7sine-l 

N=C t and N=C .t 
\ \ 

N s 
Mnrs spctr-um: mlr 237 (M”X 236. 222 (N -Mcb x17 
(M-2Mc), 16O(M-Pb), I46(M-NPh). 

Nutc added iii pfwf, we have noted+ that some shght errOn 

have s&cd into the ‘H-NMR data of compound 3 (Z = 
NcO, R = 4-NcCeH,, R’ 3: H) published in Part II$ d the 
~?~~t~~~~~~~~7~a 
MCO, R _ H, V + W = St. The correct data may be found 

. . . . ..-.--------------_--_ 
t Signat arising from compound 22. 
t SignaI arising From compound #i. 
OF. Bertha. Gy. Horny&. K. Zatur utd IL Ixtnpert, 

Trirahcdron 39, I 199 ( !983). 
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