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AbrwS- A mcth& isdescribed for the synthesis of bydrochtorida of some type 8 titIc#m~un~ in which 
the n~~phi~i~ty OF N-2 is rcduad or complctcly 1os1 so as to prevent ring contraction reactions and, as a 
result, making these compounds comparauvety stable, 

In the pttcading paper’ we have predicted that (i) 2 - 
amino - 6 - methyl - 5.6 - dihydro - 4H - 3,1,6 - 
benzothiadiazocines (1) in which the nuc~~ph~li~ty of 
N-4 is sufhciently reduced by electron attracting 
substituents in appropriate positions of the benzene 
ring should be acccssibk by cyclisation methods which 
require comparatively low reaction temperatures and 
that (ii) type 1 compounds which do not contain such 
su~tjtu~~ should be accessible by methods which, in 
addition to ring closure, kad to protonatioa of N-6 in 
the products, i.e. to complete loss of the nuckophilicity 
of N-6, because in both cases subsequent ring con- 
traction (as depicted in 1) would be prevented. Here WC 
wish to describe a method applicabk to both caxs (i) 
and [ii). 

- products 

Reaction of the appropriate 2-chloronitrobcnzene 
with 2-rnethyl~~n~th~nol furnished the 242- 
~itr~ilino~thanals 2A which were attowed to react 
with thionyl chloride, phosphorus tribromidc and 
~than~uifony~ chloride to obtain the corresponding 
chlorides (3AX’ bromides (&A) and methan~~onat~ 
(SA), respectively (Scheme If. While the chlorides 3A 
hardly reacted with potassium thiocyanate under the 
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conditions tested, the bromides 44 could be brought to 
react with this reagent in DMF and smooth reaction 
took place in reffuxing ethanolic solution between the 
meth~~u~fonat~ SA and KSCN. The resulting 
thiocyanates 6A were reduced in the prescnoe of Pd C 
catafysts to obtain the diamines 7X. Since the fatter 
proved to bt cxeecdingly sensitive to air no attempts 
were made at their isolation. Instead, the reaction 
mixtures were after removal of the catalyst, saturated 
with dry hydrogen chloride at 0” to obtain the 
hydrochtorids of the cychsed products %A directly. 
Depending on the nature and position of the 
suktitucnts attached to the benzene ring, tht 
aminodihydrobenzothiadiazocines8A furnishedeither 
di- @As, 8Ab) or monohydr~hiorid~ (SAc, 8Ad and 
SAe). The structures g arc unambiguously proved by 
the “C-NMR spectra which exhibit diagnosticsignals 
around 3f.%and l~~pprn~i~~ to the&CH,, the 
N-OH, and the isothiuronium carbon atoms, 
~~tivcly,ing~a~~~t with thc~~rnjcaIshi~t~ 
of the corresponding carbon atoms of some type 9 
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compounds described in Part Hf.* The position of the 
C-2 signals ( 170 ppm) as compared with that of the C-2 
si~~soft~m~~lcom~unds9( 1SOppm)shows that 
thcisothiourea moiety isprotonatedboth in thcdi-and 
monohydrochlorides, i.e. that N-6 of 8Ac. HCI, 
8Ad * HCI and 8Ae. HCI is rtot protonated. Here the 
basicity and the nucicophilicity of N-6 are apparently 
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reductd by the 9-F&, the %NeOOC and the &Cl 
substituents to such an extent that both protonation of 
and ring contraction initiated by N-6 arc prevented. 

Further proof for structure 8 comes, in the case of 
compound SAb* 2 HCI, from the results of hydrolysis 
studies (Scheme 2). While refluxing with aqueous 
hydrochloric acid afforded the urea derivative 10, 
alkaline hydrolysis furnished the 2-aminobcntimi- 
daxolt It. Bccausc of the OH@ ions present in great 
cxazss and capable of acting as external nucl~pbil~ 
thcringoontraction8Ab-t 12appcarsnoftobcinitiated 
by intramolecular nucieophific attack of N-6 at C-2 (as 
depicted in 1) but rather to take place via the N-cyano 
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derivative 11, Indeed, when the reaction isdisrupted at 
an early stage, the IR spbarum of the crude reaction 
mixture exhibits a cyanoamint band at 2160 cm t. 

The same method was applicable also to the 
synthesisoftbe~phtnylanalogue%Bi. HCkHowcvtr, 
here the synthesis of the starting substance 2Ba 
presented some difficulties (Scheme 3). All attempts to 
obtain 2~2-nitr~~ph~ny~~ino~t~nol 28s direct& 
by (i) N-(2nitrophenylation) of 2-anilinocthanol with 
2-fluoronitro&~ne (2-~h~oronitro~~ did not 
react with 2anilinocthanol), (ii) N-phcnylation of 2-(2- 
n~tr~n~lino~thano~ and (iii) 2-hydroxyetbyiation of 2- 
nitrodiphenyiamine with Z-chloroethanol faikd. In the 

schcmt 2. 
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first tw5 case3 the isomers of the desired compound 

2Ba. viz. N-[2-(2-nitrophenoxy)cthyl’J aniline (13) and 
2-nitro-N~Z-phenoxycthyl~niline (14). respectively, 
were obtained while in the last case either no reaction 
took place at all or very complex mixtures were formed 
which, according to TLC, did not contain the desired 
compound 2Ba. That the isomers t3 and t4, 
respectively,wereobtained wasciearlyshown by theIR 
spectra of the acetylation products which exhibited 
amide I bands (at 1650 and 1465 cm-‘, respectivcfyf 
rather than an ester carbonyl band. (The carbonyl band 
of the acctyt derivative of 2Ba appears at 1735 cm- I.1 
Finally the isomer 13 was converted into the desired 
compound 2Bs by a rearrangement induced by sodium 
hydride and akin to the welt-known Smiles 
rearrangcmcnt.’ Starting with compound 23a com- 
pound%% - HCI was obtained via the bromide&a and 
the thiocyanate 6Ba. The basic&y of N-2 in the cyclised 
product 8Ba is considcrabfy lowered by the attached 
phcnyl group so as to prevent protonation of N-2. The 
monohydr~h~o~de of 8Ba is stable at room 
temperaturchutdecomposesonatttmptedrmystallis- 
ation probably as a result of processes initiated by 
intramolecular nuclcophilic attack of N-2 at C-S (cf I). 

EXPER1MET’iiAt 

The tR spectra were obtained with a Spekrromom 
inst~ment (Hungarian Optical Works, Budapest) using KBr 
pellets, the 60 MHz ‘H-NMR spectra of the in&rmedlates, if 
not otherwise stated. were obtained with a Perkin-Elmer R I2 
spectrvmc~er in CtX*I, soln, using Mc,Si as rhe internal 
rcfere~~. The 100 MHz ‘H- and the *“C-N.MR spectra of 
the 2-amino-S,~ihydro-4H-3.l,~bentothiad~nc salts 
(8. n tiCI) were ohlained with a JEOL FX 100 spectrometer. 

2-(N-MPrhyl-2*nirrMiliw)erhanols (Ml 
la) For the preparation of ZAa. its 4-chloro tivative@Abf 

and ZAI see Rcf 1. 
(b) C’f?ij?uornmcfkyl dcriwfia (2Ac). The mixlure of 1 ” 

chforo - 2 - mm - 4 - fri~uorom~thyl~z~e (4.5 g. 20 mmd). 
2~~thyl~i~~thanul tt .5 & 20 mmol) and &OH GO ml) 
was rcfluxcd fur 4 hr and evaporated to dryness in ~wcuo. The 
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oiiy residue was taken up in ether [ f XI ml). The ethereal soln 
was washed with 5% HCI aq (IS ml) and water, dried and 
evaporated tod~~jn~~too&t~n S.Og(949/,1ofthe titk 
cornbound as a red oil. iCalc for C,,H, ,F,N,O, f264.2): N. 
IO.&/,. Found: N, 10.6(0/.) which &‘&&.l in &c folloting 
step without further purification. 

(c) 5-Chforo dtrieaiiw (2Ae). 7hc mixture of 2.4 
d~i~ronitro~ (38.4 g 0.2 mol), 2_(methyl- 
arnino)cthanol ( 18.6 & 0.24 mol) and dry pyridmc was refluxed 
fos 4 hr and evaporatai to dryness in v4cuo. ‘I%e ethandic 
(50 ml) soln of tht residue was saturated with dry HQ at 
0‘ to obtain 32 g (61p,) ol the hydrochloride of the titk corn- 
pound as a yellow crystalline powder, m.p.: 17%IgO’ 
~dec;fromEtQH-ethtrf.~CalcforCPH,oC-rlFl,Ol(tS5.t~ 
26.75; N. lOSTA. Found : Cl, 26.94; N, lO.340/,.) 

The free hau wa9 obtained in %T, yield by treating thr: 

aqueous soln of the salt with 20% l%Oft ah (pH 9iand 
conventional work-up. and proved to be pure according to 
TLC. 

N - (2 - ~~ss~f~~~~fh~~ - N - methyf - 2 - nirraniiines f5A) 
(a) MayI chloride (4 ml, 50 mmol) was added dropwtse to 

the~lno~2As~H~‘(4.45~~mmol)~npy~dine(~ml)wi~h 
#ntinuo~sti~ngat -S”toO”.Thcrmxtunwursrjmdfor I ht 
at thiatempand poured intoice-water(l2Oml) toohtain,after 
convcntio&l wo~k-up.5.4pIP9D/,)ofSAaasaycliowoil.fCalc 
for C.,H,.N,O,S 1274.2): C. 43.79: H, 5.14; N. 10.21; S. 
ll.69d, I;~~un;l:i‘,~.Ol;‘~!.S.I2;N. 10.31;s. 11.879;.) 

~bl~~hloro(SAb~~t~~uorom~byl~3Ac)and S-chforo 
derivative (SAC) as well as SAd were similarly obtained. 

Compound SAb: yield 85% fstarting with IS g (65 mmol) of 
2Ab1J,taioil.tCaI;forC,,ti,,~N,~,SI~.83:C~l. I I.% ;N, 
9.07:s. 10.38% Found:Cl. ll.44;N,9.34:S. 10.274,.) 

C’ompaund <Ar : ytcld ?e, [starting wirh 4 g (15 &mull of 
Uc].ycllowoil.fl’aicfor~~,H,,F~N,Cl,S(f42.3l~N.8.l8;S, 
9.367*. Found : N, 8.26 ; S. g.9P/.) 

C&pou&!5Ad;yicld8S:/.[rtartingwith 3S.Sg(O.l2mol)ot 
ctrmoound UI+HClll, nd oil. (Calc for C,IH,,N,OS 
(33213) : N, 8.43 ; S, 9.69%. Found : N. 8.42 ; S, 9.9.3S;.j - 

Cufrrpound SAC: yield 92% [staniap with 12 g (52 mmollof 
2Al],oranpotl.(Cak:forC,cH,,t7N10,S~U#1.81:t~. t 1.50; 
N, 9.0?/;. Found: Cl. 11.37; N. 9.280/,.) 

N - M&l - 2 - nitto - N - (2 - r&ocyaruriuerhy&&f~nes f6A) 
fa)Themixrure ofSAa(27.4g.O.I mot), EtOH (4OOml)and 

KSCN (20 & 0.2 mol) was Muxed lor 2 hr. The resulting salt 
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was filtered off and the filtrate was evaporated to drynem in 
wcuo. The residue was taken up in CHrCl, and water 
(2OOml,cach)toobtain,byconvcntionalwork-up.20.1 g(SSP/,, 
of 6Aa as an orange otl. (Calc for C,cH,,N@,S (237.3): C, 
50.62:H.4.6?;N, 1?.?1;S.13.51~.Found:C.50.75;ii,4.55; 
N, l7.6R; S, 13.25%.) IR : 2200 cm ‘ (-SCN). 

(b)The4chloro(6Ab).CtritIuoromcthyl(6Ac)and S-chloro 

SAc], ydlow crystalline powder, m.p. : 53-W (from a small 
amount of MeOH). (Calc for C,Ji,&lN,O,S (271.8): LX, 
13.06; N. 15.46; S. ll.xoo/,. Found: Cl. 13.21; N. 15.17; S. 
12.0:;) IR : 2200 cm ‘. 

2 - Amino - 6 . methyl - 5.6 - &by&o - 4H - 3.1.6 - 
benrofkiodiaru&te (8A) hydrochlorides 

derivatives (6Ad) wcrc similarly obtainaf. (a)Com~und 6Aa(2.37 g 10 mmol) was rcducat in anhyd 
Campowd 6Ab: yrcld 74% [starting wtth I? g(SS mmol) of dioxanr(80ml)solnintheprcscnceofa 10”/,Pd-Ccatalytt(l.6 

SAL]. light yellow needles. m.p.: 75’ from ethanol (Calc for g)atroomtcmpandnormalprcssurc.Thccatalyst wastiltercd 
C,OH,,CIN,O$ (271.7): Cl, 13.08; N, 15.46: S. lf.WA. off under argon and washed with anhyd dtoxaae. The 
Found:Cl. 13.45;N. 14.98;S. t1.?00/,.)IR:2130cmnn-‘. colouricss filtrate. containmg 7Ar was sat at room temp with 

Compound6Ac:yicld 78“; [starting with 2.5 g(76mmol)of dry HCI and evaporated to dryness in LWCW; care was taken 
SAC 1. light yellow ncodks. m.p. : 6061 a (from MeOH). (Calc that the ~th-t~pd;d not excud 40”. The crystalline residue 
forC,,H,,F,N,O,S(305.3):N.i3.?6;S.lO.SIP~.f~ound:N, was trituratcd with EtOH to obtain 2.0 g(?o”/.) of8Aa * 2 HCI 
13.90;s. 10.820/&)IR:22SOcm”‘. as a oolourless crystalline powder. m.p. : 155 156” dcc; from 

CompowdtiAl: y~~8l~~~starting with 2.5g(f.5mmoi)of McOH+thcr. (Calc for C,,H,,Cl,N,Sf280.2): C, 42.86; H, 
SACand performing the rcactron in rcfluxing 2-propanol J, red 5.4O;Cl.25.3O;N.l5.00;S.Il.41P;.Found:C,42.72;H,5.51; 
oil. (Calc for C,rH,,N,O,S (2953): N. 14.23: S. IO.g60/,. Cl. 25.54; N. 15.16; S, Il.?2”;.) For the ‘H- and “C-NMR 
Found : N. 14.27; S. lO.39YQ spectra. ye Tables I and 2 respectively. 

Cmpomd6Ac: yield 91% [starting with IS g(49 mmol) of (b)Com~unds8Ab~2~i~la~SAe~HClwereobtain~ by 

Tabk 1. 1H-NMRspcctra(6scale)olsome2-amino-S,6dihydr~H-3.l,b~thiadiazodncsalts(g~nHCI) 

Compound gAa.2 HCI Mb.2 HCI 8Ac+HCI gAd*HCl SAW HCI SBa*HCl 
- -. 

2 
W 

i.hlt 

N-Me 

4-H2 

5442 

7-H 

(r-H 

9-H 
10-H 

NH>& 

NH’ 

Other 

- ,-. 
MC 
H 
H 
2 

DMSOd,’ 
(CD,DD) 

2&s 
(3.11s) 
3.02 

(3.071) 
3.02s’ 
(3.49t) 

7.2-7.65m 
(?.2-?.?m) 

?.obs 

MC 

cl 
H 
2 

DMSOd,’ 

2.gOs 

3&W 

3.04s 

?.3-?.Sm 

7.226 
(2 Hx) 
5ssbs 

9.62s 

2.91s 

3.02t 

33Ot 

7.4-7.7m 

?&.?.?m 

-. - -_ 
Me Me 

M‘cooc H 
H cr 
1 I 

CD,OD DMSOd, 

2.96s 

3.031 

3.42t 

?.35d 
(8.S HZ) 
7.93dd 

?.?9d 
(2 Hr.) 

__ 

2.gOs 

3.03s’ 

3.03s’ 

?.63d 
(2 Hz) 

1.2 7.43m 

9.6bs 

1244s 

-- 
Ph 
H 
H 

CDiOD 
[pyridined, J” 

3.421 
(3.1111 
4.041 

L3.S01] 

?.2>?.6m 
[?.O-7.6m] 

l Because of the basidy of the solvent the spectrum of the monohydrochloride is obtained. 
bBaurusc of tbc basicity of the solvent the spectrum of the fra base is obtained. 
c In solvent DMSOd, the protons of the S-CHI--CH, -N system bcoomc, by chance, isochronous with 

the result that an A, type spectrum is obtained. 
“The prcaenct of two NH signals (the high fieid signal being tw+a as intensive as the low field atgnah 

indicates that N-l is protonatcd in all cases. This is supported by the considcrabk paramagntic dtift~ of the 
N-MC and N-CH2 signals of compound 8Aa.2 HCi when replating the solvent DMSO-d6~ by CDsOD. 

‘COOMe : 3.88s. 
t N-Ph,solvcnt ~,OD:6.3ffl(2H~6.~(lH~?.~3t(2H);~iv~t pyridined,:6.624(2H),6.68t(lHb7.0- 

7.6m (2H ; merged with the signals of 7-H-IOH). 
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Table 2. iJC-NMR spectra (~5 scak) of some 2-omino-S,~ihydrdH-3,l,~~othiPdiuone salts 
(8-n HClr 

Compound gAa.2 HCY 8Ab.2 HCI 8.4~.HC7 8.41. HCI 
_ - .-- 

R Me Me MC Me 

z H Cl F,C M&Xx 
W H H H H 
n 2 2 t 
Solvent DMSOd,b DSlSOd; CD,DD C&D 

N-Me 
C-2 
C-4 
c-s 
C-6a 
C-7 
c-g 
C-9 
C-IO 
c-1Oa 
Other 

436 44.5 
169.3 170.6 
29.9 31.0 
57.7 58.2 

142 8 143.3 
124.9 124.8 
129.R 130.2 
124.5 131.5 
127.5 127.9 
133.3 135.9 

43.5 427 
171.2 170.5 
31.6 31.4 
57.1 56.2 

149.1 I SO.0 
125.7 123.4 
127.3 131.5 
129.6 126.6 
123.4 128.2 
133.5 131 I 

* t 

f%Ae+HC-l 8Ra*HCl 
._ 

MC Ph 
it H 
(1 H 
1 1 

DMSOd, CD,OD 

42.7 
168.7 169.86 
29.1 36.0 
56.4 52.2 

144.2 143.0 
125.3 131.8 
132.3 132.1 
124.6 126.1 
126.2 129.8 
131.7 1311.5 

s 

‘The signals of the arornat~c carbon atoms were assigned on the basis of their multiplicities in the off- 
resortan= spectra and the w&known additivity ~lq using substitucnt constants reported In the case of 
com~mtUAc~HCIwewasmadefurthmnorcofthepheno~on~C-~Fspin~upling~udngsplittingof 
the signals of C-9 (‘Jc & C-g and C-10 (‘J,.,). 

bRccaur of the ba&ity of the solvent the spectrum of the monohydrochlonidc is obtamod. 
~L.M.JaLtLmanandT.Jcn,J.AmChnn.Srr.W,2811(19?5);I).F.Eain~~tg.Mogn.Rc~on.t~4~(1979~; 

G. Toth and A, Altnasy, unpublished results. 
d In pytidinc-d, this signal is shifted to 159.0 ppm. This dtamagnctic shift of about IO ppm is in agratncnt 

with deprotonation of the thiouronium group. 
l I:&: 125.0. 
’ M&XX: : 52.R. 167. I 
s N-f%: 147.9 (C-1:x 113.3 (C-2’. C-6’). 130.6 (C-3’. C-52 I 19.7 (C-4’). 

essentially the same method (the reduction, however, being 
car&d out in cthanolic soln and the crude product being 
trituratcd with acctonc) in 67 and 6t& yield. respectively. 

CnmpowrdllAb- 2 HCI :colourlesscrystallinepowdcr,m.p. : 
140 145” dec; from EtOH ether. (Cak for C,,H,,CI,N,S 
(3l4.73:Cl. 33.8O:N, 133J:S. 10.193/,. Found: Cl,33.63;N, 
13.55; s. 10.7p:.) 

Compowd 8Ac + HCI : colourloss crystalline powder. m.p. : 
2%260’ dcc; from MeOH-cthn. (Calc for C,,H,,Cl,N,S 
(278.2): Cl. 25.48; N. 15.10; S. 11.5Pw Found: Cl. 25.86; N. 
14.95; S, 1 I.%@_.) For the ‘H-and ‘“C-NMR spectra of tbcsc 
two compounds, see Tables 1 and 2 respectively. 

(cf Compound tlAc*HCl was obtained similarly (the 
reduction being carried out in dioxanc, and the crude salt 
bctng prcctpttatcd from IIS aahyd cthaohc soln by rbc 
addition of ether) tn 40% yteld in the form of a a&urlus 
crystalline powder. m.p.: 145’ da-; from EtOH ether. (Calc 
for C,,II,,F,CIN,S(31l.R)- Cl. 11.38; N. 13.4t3; S. lO.wL. 
C’ound:Cl. 1 l.SS;N. 135O;S. 106r;.)For tbc ‘H-and “C- 
NMR spectra. Sol: Tables I and 2, respsc~ively. 

(d) Compound 8Ac+ HCI was obtained similarly (the 
reduction. however. being carried out in M&H. and 
crystalhsation of the crude product being mdusd by 
trituratton with ether) tn the form of a coloutkss crystalline 
powder.m.p. 161 162”from MeOH-cthertn62~~ylcld.(Calc 
forC,,H,,C1N,O,S(301.8):C,47.?5;H,5.34;C1. 11.7S;N. 
13.59,.Found:(‘.47.52;H.5.44;~‘f.12.01;N,13.95~~.)~ortht 
‘H- and * “C-NMR spectra. see ‘Tables 1 and 2. rcspcctively. 

Compound 8Ab * 2 HCI (0.2 g 0.6 mmol) was rcfluxal with 
2tP. HCI aq (3 ml) for I hr. The mixture was allowed to cool to 
obtain 0.15 g (sS”/,) of tbc titk compound in tbc form of 
colourlcss crystals, m.p.: 2t%202” from EtOH. (Calc for 
C,H,QIN,0(233.7):C,4l.l1;H,3.45;~30.W;N,lS.020/,. 
Found: C, 40,83; H. 3.67; Cl, 29.94; N, l?.W/) IR: 31SOb 
(NH’s), 1725 (@NH3, I685 (urea). 

2 - Amino 5 - chloro - I - merhylbetuimidazolc (12) 
The mixture of Mb 2 HCI (1.25 g 4 mrnoll, EtOH (IO ml) 

and loo/, NaOH aq (5 ml) was rcfluxul for I hr. Most of the 
EtOH was distilkd off and the aqueous soln was allowed to 
cool to obtain 0.5 g (69%) of the title compound as colourkss 
crystals, m.p.: 213.214” from nitromcthanc. (Calc for 
C,H,CIN, (181.6): c, 52.90: H.4.44; Cl, 19.52; N. 23.14%. 
Found : C, 52 70; H. 4.1 S; Cl. f9.36; N. 23&t:,.) Mass 
spectrum mjz lgl (M “), 166. I65 ‘H-NMR (DMSOd,}: 6 
3.5 (N-Me), 6.65 bs (NH’s), 6.88 dd (6-H). 6.9&l (Jo z 9 Hz. 
7.HX 7.166 (J, z 2 Ht, 4-H). 

N-[2_(2_NirrophPnoxyhy~~~i~ (13) 
2-~uoronitro~e (55 g, 0.39 mol) was added dropwisc 

withcontinuousstirringandextemalcoolmgto~hcmixtunof 
2-andmocthanol’ (56 g 0.41 mol). dry bcnznc (100 ml) and 
findy pulvcriscd KOH (24 g 0.43 mol) 81 such a rate that the 
tempdidnottxcmfXT.Tficmixturrwa9stinatsutnaqucntly 
for 3 hr at room tctnp and for 20 hr at 100’. Water I60 ml) was 
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added toobtain,aftnconvmtioaal work-up,85g(8S%)ofthe 
titk compound as an oily product which turned crystalline 
when triturated with EtOH (26 ml). m.p: 67” from EtGH. 
(Cak for C,,H,,NIG1 (258.3): C, 65.11 f H, 5.46; N. 10.86”~. 
Found: C. 65.05: Ii. 5.69: N. 11.00.) ‘H-NMR (CDCI, 
+D,01:dj.52t(bjntheabKnceolD,OIN-CH,~4.28t(J = j 
Hz, O-CH,), 6.6-6.8 m (&H’s); JR : 3380 cm-’ (NH). 

Amp1 deri~~rrritu, oil, IR : 1650 cm - ‘ 

The mixture of iodobcnant (274 g. 1.34 mol) and triphenyl 
phosphitc(85 g.O.28 mof) was reflured for 6 hrand allowal to 
cool to about SO”. 2~2-Nit~nilino~thanoi’ (SO 8 0.28 mol) 
and finely pulverised K,CO, (38 g, 0.28 mol) were added, and 
the mixture was gently rcfluxed for 05 I hr until it started to 
darken. The excess iodobenzene was removal by steam* 
distillation to obtain an oily residue which solidified when 
allowai to cool. Recrystalhsation from EtOH fumlshed 51 g 
172’U of the titk compound, mp.: 80-81’. (Calc for 

3,65t+4:12t(J- SHz;>H,-CH,--X6.5 ?.Sm(8H)+8.1 
dd (1 H. J d 9 and 2 Hz_ ArH’sf. 8.3 bs (NH). 

Acerylarian: themixture of 14(1.6g 6.2 mmol), Ac,O(S ml) 
and anhyd ZnCl, (0.1 g) was heated for I hr to obtain the N- 
aatyl derivative as an oil which turned crystalline when 
treated with EtOH (5 ml). Yield: 1.3 ~(70%). m.p.: 72” from 
aqueous EtOH. (Calc for C&&rO. (300.3): C. 63.69; H, 
5.3?;N,9.33*;. Found:C.63.50;H.5.06:N,9.62~~.)IR: 1665 
cm ‘. 

Atrempred reaction 4 2-nirro&&enylomin with 2_chloro- 
erhanoi 

2-Nitrodiphenyiamine’ was nBuxed with cxcex~ 2- 
chloroethanol in the peesmoe of Z&l, for 8-10 hr ; according 
to TLC. the resulting compkx mixture did not contain the 
desired 2Ba. No reaction took p&e when the two reactants 
werereBuxed in DMFintheprcsenceofK~CO,,norwhen the 
amine was first treated with MeMgl and subsequently with 2- 
chloroethanol. 

Z-(2-Nirrodipheny/umin)&vw~ (2Ba) 
NaH(~~~O.2S~~.Smmol)w~~d~tothc~lnof~3(2.O 

g7.8mmol)in dry DMF(2Oml)withcontmuousstirringand 
ice-cooling. The mixture was stirral for 0.5 hr with nx-coohng 
and for 3 hr at room temp. Water (100 ml) was added and the 
mixture was slightly acidified (pH 6) with AcGH. Extraction 
with bentemfumishod l.Sgofa raloil which was worked up 
by preparative TLC (Kim&e1 G; benzene-M&H, 4: 1) to 
obtain. in decreasing order of their R, values. an orange oil 
lnrobablv N,O-bis_(2-nitrophenyl~2-anilinoethanol. 5-loD/, 
Obtained-also by 2-nit~~yi~t~n d 2Ba with I-Ruoro- 
nitrobenzene] und the titk compound (LO-l.2 8 (xMo”/ 
m thtformofa red oil; IR: 337Oan-‘(OH); ‘H-NMR (100 
MHr. CDCI,): 6 2.7 bs (OH), 3.7-4.1 m (-CH,-CH,-), 
6.6.5-7.8mfArH’s); “C-NMR(CDCl,):d SS.O(N-CH,k 59.8 
(0-CH,).128.9d,125.8d.1~.2d,1X).~d(C-3-C-6).140.3s(C- 
2). 146.3sor 147.3s(C-I), 147.3sor 146.3s. 116.5d. 129.1 d, 
l2S.O(ph~yl~C-l,~~s.m-~~pC);lR~t~mofthe~tyl 
dcrivative(orangeoi1). obtained by theconventional method : 
1735 cm ‘3. 2Ba was used without further purification in the 
following step. 

Ni2-&omarkyR2-nifrodiphnylami~ (4Ba) 
PBr, (8 ml, 85 mmol) was added dropwtr to the benzene 

(200 ml) soln of 2Ba (I 2 g, 46 mmol) with continuous stirring 
and ice-cooling. The resulting mixture was allowed to stand 
for I hr at room temp and then reBuxaJ untd, according to 
TLC (Kicsclgcl G; bermme-MeOH, 4: 1) the starting 
substance compktely disappeared (4 6 hr). Ice-water (300 ml) 
was added to obtain. after conventional work-up of the 
benaene layer, 12 g (8oA) d the crude titk compound in the 
form da redoil which was used without further punfication in 
the following step. 

N - (2 - I’hiocyunumethy~ - 2 - nitrodiphcnyhminr (6Ba) 
The mixture of crude 4B.a [ 15.7 g_ 49 mmoll, KSCN (8.0 & 

0.12 mmol) and t-propanol (It0 ml) was refluxed for I2 hr and 
evaporated to dryness in L-. The residue was taken up in 
water (40 ml) and ether (80 ml) to obtain. after conventional 
work-upoftheethereallayer,thecrudtpraluctintbeformda 
red oil which was purifkd by column chromatography 
(Kieselgel G; tine). The purified product (IO g. 68%) 
tumal~~ystalline on standing.m.p. : 68“from ether. (Calc for 
C..H, .N,#,S (299.41: C. 60.20: H.4.38; S. 10.69oa. Found: 
C:~..jb;ii,h.~\o;S,i0.%“,.)id:2m,cm-’(-S~N,;’H- 
NMR : 6 3.021+4.031 (J = 7 Hz; -CH,-CH,-). 6.5-7.9 m 
(Art(s). 

2 - Amtno - 6 . phmyf - 5.6 - dihydro - 4H - 3.1.6 - 
benzorhiod~ocinc hydrrxhioride @Ba* HCI) 

Com~und6~(lO~~~~ol)w~~u~iaamixtu~of 
benzne (20 ml) and EtGH (1 IO ml) in the presence of a I@; 
Pd-Ccatalystatroom~empandnotmalpressun.Thecatalyst 
was filtered OK, the filtrate was acidified with 20% ethanolic 
HCI and evaporated to dryness in tvxcuo. The residue was 
takcnupindrydioxane(50ml)and thesoln wassaturated with 
dry HCI and kept in a rdngerator until crystallisation of the 
product started. Ether (MO ml) was added, the product (6.0 & 
58”,:; m.p.: 235”; decomposes during attempted recrystallis- 
ation) was filtered OR’ and washed with ether. (Calc for 
C,,H,,N,S*HCl (305.8): C, 58.91; H. 5.27: Cl, 1.59: N, 
13.74%. Found: C. SR.54; H, 5.70; Cl. 11.52; N, 13.44”/,.) 
For the ‘H- and “C-NMR spectra, see Tables I and 2 
resy*t+ivcly. 
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