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ManysludkshavebeenrcportaloncompoulK&cQn- 
taininglhcs-unit1inwhkhadivakntsulphur 
atom ia conj~ with an ckcm Y-Z 
group.Thereaultingpokridon,e_xprcwdbycanonid 
form z1, sppessta a furt&z mod&don to the cyclic 

.form2boranequivaknt. 
lIlebe3tknlxvnexampksof!3uch~yystcmsaretln? 

thsiaphthens (tdiapcntaknes),‘- usually 
represented by structpn 3, which have been intedvely 
atudkd by X-ray cryMography.‘= The S-S bonda in 
t&3ccompoundsarc,judeiasf.ronltbeitkngtha.ncaLa 
thanothcrbondainthefdc4xkmdthercfofcmon 
liabktochan#sin~kngthifthcmokcllki8pa- 
tUbCdtOllOlDCdegee.ljlCtWOWbOltdll%@UlCmbC 

alualorIula@,varyiogbetweea216md256~but 
their sum always falls botwcea 4.6 and 4.8A. The 
avcxagcSSbodkn@hofabout23SAinthe3ccom- 
tnNmdssbOddbeumlpad(a)withthemwmalss 
singkbondlengthof2.10Ainac6pknardidphi& 
group,“(b)withthcswloftwovanderwaakmdiifof 
sutphur, vafioudy catimatal as between 3.40 and 3.70 A,’ 
aad 

i. 
~~witbitbthe~Hug& “unutant exe&’ distance 

292 ’ cLwmpodtot&diatan~ 
nqmted between prcsuddy non-bonded but adjacent 
suiphur atoms in. for exampk, ko&i&aphthcna (the 
lJdithidealdo@e3ofthctbbrthiopbtbens)’andin 
certain extended sy8tems.u 

l,%DithkM-yliden k&mea 4 have also been much 
studkd,‘- both by the X-ray method and qnxtroe 

nmchkaatlmnvanderWaak 

bondipp between llulphur ad oxygen. 

ketonea noted above, so diMaEea of 2.034,2255, 
225M. 2305,2373,2so9,2515,2.517.2553,2%7,2571, 
2.577,2604,263,264.264,2.67 ad 27OA have bum 

foundw”*” in a range of compounda which difkr 
widdyiustn&re bUtllWCiU CUlMlOlltheUllit1O 

0rardatai8y8tan. 

TbefomrloqMtofthcscvahlcafors-odiaMxd 
rclatctoccqoudswhkh,like8and9,havesp20rsp’ 
hybrididcarbonatamaintheA-poaitioninstructurc1. 
lIlefiveahoft&values,ontheot&r~arefollndin 
compoti which have a he&oatom at position A. Moat 

I 29 2b 
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A-positionaadanSO~of2553Aisanintetes- 
ting exception. 

we have investigated a series of compolmds represell- 
tedbygeneralstrwtues 11.u 14 and 15, which contain 
tbestnKtundunit1withA=ap2carbon.Compouodaof 
type 11 were prepared both by acylation of 2-imiw3,4- 
diphenyWhiax&e aad 2-imi1w3-methyl4phenyl4 
thiazoliw, and by cyctisation of $+uacyl derivativea 
of the sppropriate r$acyl&weaa. QllphmiMtion of the 
produt8gavethecoITespondingthifmm&sl2.Thi- 
azolin-2-ylidene ketonea 14 and the related thiow~ 15 
were o&ained by the route ahown. Similar reaction 
sequencea have been used previously for the preparation 
of amdogou benzothiazdine derivatives” and of lJ- 
dithioWylideae ketonea.16 

ofthevafiouscompound!Jprqmred,threeproved 
suitable for crysWog@ic study. Data were Ecorded 
on a CAD4 di!hctomctcr usiog graphite monocb- 

romathd MO&2 radiatha and a wze acan. The struc- 
ture of compound 15 (R’-R~Ph) was solved by the 
heavy atom (S) method, and the stroctures of compoun& 
ll(R -R’LIPh) and 12 (R’=Me, R2=Ph) by direct methods 
(SULTAN).” The structure refinements were carried 
o4ltaccoldiogtofullmatfixkastsquareatechniques. 

Crystallogmphic data are wnmariscd in Table 1 and a 
&ction of the derived bond lengths are collected in 
Table 2.” 

Compound 11 (R’=RWh) thus has a sulphuwxygen 
squation of 2.614 A, alightly 

“It” 
thalltbeHIlggill8 

constant energy distance of 2.58 . The vbes for the 
sequence of bonds N-C-N4 (e, c, d ia Table 2) are in 
accord with the classical stnlcture, allowin for some 
delocalisation of electrodes, and we conclude that there is 
very littk or no bond@ between sulphuf and oxygen in 
this compound. 

The NC-N-C seqoeoce ia compound 12 

PhK-J+N~R. 
R’ 

I2 

J’hANAS 

erctl~.CO. RC 

R’ 13 



1201 

Compound 

Colour 

a 

b 

C 

d 

P 

Y 

&pncet;roup 

74 

D 

Tabk 1. Crydugnphk data 

Yellow 

11.726(2) 2 

15.237(3) ” 

10.485(2) " 

VO" 

101.42(2)" 

VO" 

=,/z 

4 

1.244lcg/cmJ 

2 (RI-lie&Ph) 

cl$14R2s2 

O-we 

10.830(2) g 

11.328(2) " 

12.842(2) " 

lo0.22(l)" 

95.7Nl)O 

90.24(l)' 

PT 

4 

1.2VOg/cm3 

12 (a’-Rbl) 

c23R17RS2 

Be4 

8.239(2) 2 

10.274(2) " 

12.550(2) " 

75.70(2)' 

80.75(3)' 

E&28(2)' 

p? 

2 

1.26Eg/om3 

aompoulla I z Bond lengtha in 2 

a b C d e f g 

(11,R'-R2-Ph) c 0 1,7~(3) 2.614(2) 1.237(3) 1.373(3) l-312(3) 1~79~) '03~3(3) 

(12.R'~Xl;,R2.Fh X S 

1 

*1.728(V) 2.88(l) 1.676(5) 1.340(e) 1.328(8) 1.740(6) l-3%(8) 

1.736(8) 2.%(l) 1.675(V) 1.346(7) 1.335(e) 1.736(v) l-359(7) 

1.735(4) 2.937(3) 1.677(4) 1.395(5) 1.394(5) l-731(4) l-376(4) 

. ,&CJ independent molecules in the aSynlnlS,triC unit 

(R’=Me,Ra=Ph) shows 1~ disparity between the C-N 
bondkngthr,implyiagahigberdegreeofdekc&&on 
than in c4xqWnd 11 (R’=R~Ph) but the ss distances 
of 2.88 or 2.% A approximate to t&e constant energy 
distance, 2.92 A. indicatine virtuany no bonding between 
the adjacent sulphur atoms. 

The same conclusion must apply to 
YY” 

ud 1s 
(R’=RLPh), with a S-S distance of 2.94 despite 
extensive ekctron delocalk&m as ia& by the 
equaliqualithche~C-Cbonds(dandeinTa&2)inthe 

Mared data (p;esumai carbonyl stretching fqucll- 
cies)fortbeketoneaandamideapreparedinthisstudy 
arec&ctalinTabk3.Tberixcompo&saUahow 
strong absorption hand8 in the 159Ocm-’ fegjon, but in 
vkwoftheXiaydatarepor&d,wedoltothlterpret 
these low values a8 implying bonding in&actions be 
tween sulphur and oxygen atoms. Neverthekss. the 
geometry of the compou& ilJ importan& since the 

16 

bicyclic compound 16. a “trans” analogue of 11 
(R’=R2-Me) with aimikr conjugation of the thiaz&ne 
nxidueandanamidecarbon~group,showsaninfrsr+4 
S_W)$ Wocm- (KBr disk) or 16sscm- 

our’ieardta s&eat that, in systems l&l& 14 and 15, 
alloftypel(withA-sp~,ahakaceofattmfSve 
ekctrostatic forces &king from contriins of 
canoi&d forms 2a) and npvlsior intaWion8 (between 
the adjacent heteroatoms) leads to separations which 
zs.ul fairly closely to the HI&M cuastant energy 
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1594a, 1597b 

15908, 1595b 

1592*, 1599b 

1590a, 1593b 

1591O 

1590° 

a X& diek; b CEO13 solution; 0 n&j01 

Prepad by rcstyhtioa of 2-imino-3,4dipha1yUUtudme 
p 

maby- d N-TN’qtbenyl thbnud wiih 
plwmcyibromidainhotetbraoz thircompoMdformedprk 
ydbw rho&s from ethyl adato, tap. 21P (lit.= m.p. 2095- 
21053, r, (KRr) MOcm-’ (CHCld 159Scm-‘; A, @OH) 
226# 26S. 31onm (e 15100, SlOO. 12,100); a (CDCQ, 2.15 OH, a). 
6.60 (MI, 3,7.@-7.49 (lOH, m). 

2-Beaz&Mao-3&&~yl+r~ (11; R’-RLPh) 
Prepad by baunyhtioa of ?-imk-3,4dipben~ 

imp aad from I$bcazoyi-N’~~z’ by &&meat with 
phkcylbfomi&,‘lthi;~fuimodprleyellowflumlba 
from stbraol m.p. 207-k (lit.= m.p. m vu. (KRr) 1594 
cm-’ (CHCld lS97 cm-‘: Au (RtDH) W, 275,3% MI (c 13.400. 
6600, 13,200); 8 (CD&) 6.% (lH, s). 7.00-754 (13H. a’), 8.00- 
8.15 (W, m). 

SO%AQwluhyltdwicrdd~3ml)wu~tor 
dotiooofmethylthkea(4.7g,Mthad(1OOml).~by 
phoawyl bromib (9.86). The mIntian obtinaldytimA 
mixtumImdefrdhlxfor3hwucoocentrrted 
to coo& afold& 2-imiw3-mr.th’-L--Y’~ llydn 
bromi’k Q.Or) m.p. 27Y dowmp. (lit.= 270. Purthu conan- 
trationofthemothcrliquorpvematolidwhichprwedto 
consktm&tyof2ethyldudphayi+Uddkhydro- 
bromide. 

*wxmpoud fwmai cobtuba aefdk fmm ethanol m.p. llr 
. r, (KBr) lS99cd (CHCl,), lS93 a~-‘; L @IoH) 

!$2ii$O nm (c 13goO,2900,1$200): 6 (da DMSO) 2.17 OH. 
a), 353 OH, s), 691 (lH, 0.752 OH, 3. 

2-~~-3-mdi*I-4-~ll-4-~(11; 
R’=Mo,R’-Pb) 

Ilow#o~oftboimtaocwpomdrsd~ot~J- 
bowyl-&ncthy!ulkcallith~tmnidoillin 
#wotbonawt!dlctrliebaytEgbcdfmQcthrnolincobra- 
bu wedloa m.p. 1s1: r, @Rr) lS92cm-’ KHChl 
mkm-‘; A.,, @OH) 23% 27ti.m 331 nqa (c lSpoO.61~, 
S900,22,rBO): 8 (CDCld 3.72 (3H. 3.654 (1H. I), 7.24-7.60 @H. 
m), 8.32-6.44 (?a. m) (pound: C 693; H, S.l; N, 93; S. 11.0. 
C’,H,,N&S reqakos: C, 69.4; A, 4% N. 95; S, 10.9%). 

~pborpbaprP=t?rplphidew.Tber#lrltiallrixtme- 
atkodwithuater(3Wd)falhaodthcdidpmdoctaystd- 
~fromethylrebtdhMpebohpol@.p.6@-w~R 
fonnai yclbw Ibomb@ (0.3s r) m.p. 212-21c; 6 (dr DAISD) 350 
(3H, a), 7.20-759 (11H. m); M*. m/e 310 (kmd: C, 66.0; A, 4.6; 
N, 8.9. &H&S, rcqniru: C. 656; H, 4.S; N, 9.0%). 

TIM folbwiog compopDQ wexe propad edally: 3.c 
lXi7kayl-2-tMduuo~~ (12; R’-R*) cryr- 
taiud-from 4Mld4thyl-inarrapDmdluc19.6% 
yidd) m.p. ulr, a (CDCQ 6.77 (lH, S), 7.10-750 (13H. 3. 
8.10-8.20 (2H, m); W, de 372 (Paad C, 71.0; H, 4j; N. 7.3; S, 
17.1. t&H&S’ aquiru: C, 71.0; H. 4.3; N, 75; S, 17.2%). 
3-hfethyf~pknyI-2-~ +th&wlk (u; R’U’de) 
crydaai8edfl0mchbxof~t~(b.p.~inyol- 
bw rhombs (%A%) m.p. ln 6 (CDCl,) 2.81(3H, s), 3.7s (3H. 
I). 6.66 (la, I), 7.40-7.60 (SH, 3; M*, de 248 (Pound: C, J.1; 
A. S.0; N, 11.X C’&N& requkes: C, S8.1; H, 4.6; N, 11.3%). 
3-~~-4-~~~-2-t~~-4-~(l3; 
RI=&. Rw) uyatabd from aquwua etlmd in arnle 
wedba (S3.7%) m.p. 139-le (CD&) 380 OH, 8). 6.60 (lH, s), 
7.3&7&l OH, m).llA(M.60 (w. 3; W, m/e 310 (‘Fd C, 6% 
H. 4.6 N, 8.9. C,,H,,N& requiru: C. 6% H, 4.S: N, 9.0%). 

atimwaWyiddipl~prhmr(o.61)m.p. 177-r.r, 
(Cd) 169Ocm-’ (Found: C. S8.7; H, 4.0; N. 2.8. C2,H,,RrNS# 
rcquira: C. 1196; H. 3J; N, 3.0%). 

Tlahyhdue(lJlnl)nu8ddedtor8dutiondIho2- . . . 
pbmmide(o.2s)inotlwl(10ml)Mdtha 
mixtmewuwanM!dbtkleyontha Itsrmkth.Thse 
WhiChlepMtsdOacooliplClpWWdfrom~inYclloW 
ncedh (113f@ q .p. 2273, r, lS91 cm-‘; 6 (CDcb) 6.a 
(lH, a), 6.W7.8S (16H, m) (popad: C, 77% A. 4.7; N, 3.8. 
C,&NsO reqairu: C, 77.7; H, 48; N. 3.9%). 

3,4-~hayf-4-t~-2-IliQNt~(u; 
RQ&Ph) 

l?befofc9o&keta(0.40)wa8baatallmk~inpyri- 
diDc (Ulnn with DhadnmM peataadddc (0.8~) for 8 h. ‘Ilm 
red&d-&tbe&&&rputmrted 

withwatermrcxy$hRiwdfmmethyl~formina 
rai wc.dlu (029 r) m.p. 2’Wl’. 6 (CDCI,) 6.68 (lH, 3,630-7.10 
(KH, a) (Fouodi C. 74.1; H, 4.5 N, 3.8. CzdI17NNs mwim: C, 
74.4 H, 4.6; N, 3.896). 

~29; H. 39; N. 35. C,&BrNO!h mier: C, 33.2; H, 
3$NN,3.4%). 

wuwumalontlw stambthfor30min.‘I%cgwodnctwhich 
~oneoolialcrylbgbcdfmmstbyl~~prlt 
yellow nedka (09r) ‘n.p. l79-181: r, lS90 cm-’ 8 (cm 3.SO 
(3H. r), 6A7 (lH, I), 7.20-8.0 (11H. m) (Ibud C. 73.8: H, S.l: N, 
4.S. ClJIuNoS mqaiw C, 73.7; H, S.l; N. 4.8%). 

3-X~~-4-p~ll-4-~-2-llidrrvfrkboedo- 
phcme (u; R’da. RGPh) 
3-Md1vl-4-o4m~l-4-thiadn-?-ytidswrcetopbsooae 

(02g) ms- hut4 o&r dux in pyridk (1Sml) wiih pbw- 
phorw pc&adphi& (05) for 6h. The ral did obked by 
treatmMoftberstionmixhuewithwatercrynbedfrom 
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