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Abet r8ct - 6,7-Oi8lkoxy-2-8ryl-Uc_l.3-knzothI8zln88 (18-g) 
rerct with chlororcatyl chloride to gIv8 conden8.d /a-18ctw 
d8rlvstlvae (28-g), 8881~ tn8t88nt of 28-g In 88thenol lad 
to the cormrponding 1,4-b8nzothlu8pIm d8riv8tlve8 (3e-g) 

The 8tructur88 of the product8 war8 
%,,‘:%~?&%~iiM? and MS rtudIe8, 

The In 8Itu gmn8ratIon of chloroketena we8 utIlIt8d r8c8ntly4 for the pnp8r8- 

tlon of the /3-18ctms (&a) from chloro8cmtyl chlorId8 and a l olution of 6,7- 

dIalkoxy-2-8ryl-4&l,3-b8nzothIstlm8 (J#-fl)5-7 8nd tristhylnln In b8nratm 

under roflux, Spectrorcoplc 8vId8nce Indlcetod th8t 811 the &lrctra derive- 

tlvre prmp8rmd in thle work (;ra) w8re rt8reohomogenaou8, The configur8tIonr 

of tha co8pound8 (the ateric po8ItIon8 of the Cl 8ubotituent relntiv8 to the 

four-wmbered ring) w8r8 88tabli8hed by qmctroocopic mothod8, 

8: R I OEtr Ar l Ph 8 I R I OM8; Ar - g-nbC6H4 

br R - OW; Ar I pC1C6H4 t: R - WBJ Ar - e+WX,H, 

c I R - CM83 Ar I ~-clc,H, g: R I OFlr; Ar - 3,4(M80)2C6H3 

dr R - CM8; Ar - pH8C6H4 

schon 1 

*The numb8rIng of th8 btuothIu8pirn8 ? In the Title end Abetract I8 not 

Identical with th8t uaed In th8 taxt, T&l80 or Schme; thlo la to fwIlit8t8 

coaporioon of l p8ctroecopic8lly 8nslogou8 8tom8 In ;r_a 8nd 2~0, r88pectlv8ly, 
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When &-a were treated with one aolrr rquivalmt of sodium rrthoxlde in 

l ethenol they mre smoothly trmaforwd to 2-csrbomothoxy-3-sryl-7,8-dialkoxy- 

-4,S-dihydro~nrothl~ep~~8 (&-a) (Scheme 1). This ring tran8forration rw- 
ramblmm the ring expansion’ of 6d-chlorqmnlcillmlc acid derivrtiver to dihydro- 

-1,4-thiaxirmo on tramtwnt with #odium nthylets. and it can bo mouwd that 
the mechanlse of the roection g- 

proc*eb,* 
J 1s anafogoue to that l uggssted for the former 

Further investig~tioni on the reaction sechaniem of the ring trane- 

formotion of 2 and rrlsted derivative@ bmrring other rubetituente on the 

uetidinone ring of 1,3-~nrothisrlns-~-l~t~~ am under way, and the rssulte 

rlll be publiahod later, 

fable 1, Phyrlcd rnd analytical data on coapounda +a l d 38-0 

Cor yield Yp. Formula Anelyrla/$ Calcd,/Found 
pound % OC M. w. C H N S 

73 111-113 

79 174181 

89 184-185 

7s 156-157 

85 176-1X’ 

67 179-180 

67 174-17s 

94 149-150 

97 169-170 

96 170-171 

91 142-143 

94 143-144 

90 162-163 

93 189-191 

C2O~oClNO,S 
389.89 

C18”15C12N03S 
396.28 

C18H15C12N03S 
3s.28 

C19”18C1NC3S 
375.86 

C19H18ClN03S 
375.86 

ClgH18ClN04S 

391.86 

c2~20c1N05s 
421.89 

C21”23N04S 
385.46 

ClgH18C1N0,S 

391.86 

c19~18c1W4s 
391.86 

C20H21N04S 
371.44 

‘20”21 N04s 
371.44 

C20”21 NV 
387.44 

cUH23N06s 
417.46 

61.61 5.17 3.59 

62.03 5.27 3.85 

59.55 3.81 3.53 

54.77 4.12 3.33 

54.55 3.81 3.53 

54.38 4.03 3.29 

60.71 4.93 3.72 
61.00 4.60 3.86 
60.71 4.83 3.72 

61.03 4.67 4.02 
58.23 4.63 3.57 

56.20 4.51 3.66 

56.93 4.78 3.32 

56.77 4.82 3.12 

65.43 6.01 3.63 

65.12 5.96 3.58 

58.23 4.63 3.58 

58.09 4.67 3.51 

58.23 4.63 3.58 

58.27 4.58 3.62 

64.67 5.70 3.77 
64.51 5.62 3.68 

64.67 5.70 3.77 
64.7s 5.59 3.84 
62.00 5.46 3.62 

62.17 5.71 3.57 
60.42 5.55 3.36 
60.21 5.47 3.42 

8.22 

8.45 

8.09 

8.26 

8.09 

8.20 

8.53 

8.25 

8.53 

8.50 

S-18 

8.45 

7.60 

7-40 

A eyetemattc study of anslogoue llnoerly condonaed &lactemb of type ,2 

(R - Cm. Ar I Ph. soktitumts on C-3t Ph. OPh. Cl and C12) conffrmed the con- 

figumtione && pooitiona of the myI and chloro l ub8titwnta of the plactr 

ring) givm In the Formulae. The configurotione wore determined by 1 H and “C 
H*l Invast lgat font , l eking uea of the sromatic solvent-induced ehlfts. 9 
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The practically Identical carbon cheelcd shifts (within O-3 ppn, except 

for c6,9,9a where the ehift differences ars 3-2, 2-9 end 0.6 ppa) of ?p end 2 

(R l m) 
9 are clear-cut evidence of the Identical configuration of these COO- 

pounds (the rresonebly higher shift differences of C-6.9.9a arise from the 

different substituents R In poeltlone 7 and 8), 
Taking Into account the subetltumnt effect8 of the Ar group, no esssntlel 

changes are obeervable for corpounde ?&-a, elther, Consequently, the uneltered 

tie position of this group and of the C-3 chloro atoe Is plausible_ The proposed 

ring trsnsforaetion 2 --t ,3 Is revealed by the following spectroscopic obser- 

vat lone I 
1. The chsracteriatic high-frequency IR csrbonyl bend (1775-1795 ce-‘) of 

the p -1sctaes spa Is substituted by the SC-0 band of conjugated ester groups 

between 1650 end 1670 cm . -1 

2. In the IR spectra of compounds &-a 3tW bends ers observable In the 

Interval 3390-3280 cm _ 
-1 

3, A epln-epln coupling ten be detected In the ‘H NM epectra of &-a 

through the doublet and triplet l pllttlng of the 5-methylene snd W signals, 

respectively, due to the presence of 8 CH2NH group. 

4. Besides the practically unaltered proton signals of the aromatic rings 

and of their substltuants, the ‘H NM spectra of if-8 dlspluy the eethyl singlet 

of the corbonethoxy group (3-30-3-45 ppm. of 3H Intenelty) reletlve to )pa_ 

Further, the H-3 singlet of 1H intensity Is not detectable, 

5, In the 13C Ma epsctre of Jp-p, Instead of the saturated C-3 end C-4 

eignds (at 6&O-69,0 and 71.0-72-2 ppa, rsspectlvely) for +a, the lines of 

oleflnlc carbons appear at considerably lower fields (G3r 153-S-157-4; G2r 

89,9-92-l ppm), The relatively etrongly shielded C-2 Is characteristic of .s 

conjugated cerbonyl group; the mesomerlaa C4-Cb-C-t$- ~-f?-~-~p ehows up In 

the dlam netlc shift of the Ck(G2) signal and In en opposite shift of 

Cp(C-3),1 a @z 

6. Tho ring expsnsion causee a strong psrsmegnetlc shift of the GSe,9e,lO 

olgnele, too, for coapounds &-a_ 

7, In the carbon NHR l poctrs of Jpa thmre Is one l ore line then In the 

spectrum of the corresponding /3-lectern, rnd the cheeicsl shift of the eddItIo- 

nsl llrm lies In the Interval (50-S-51.5 ppa) expected for the cerboaethoxy 

derIvstives.lob* l1 

8, It Is worth mentioning that the methylens protons In position 5 In COE 

pounds zb, end ii. having an ortho-subetttuted sryl group on C-3, era chseicelly 

non-equivalent , whereas in the other bentothltuepInee (&,g,t-a) they are 

equlvelent (cf, Table 2)_ The chealcnl equivalence of the H-5 atoms IS a 

consequence of feet Invereion of the heterorlng, This solecular motion Is 

hindered by the sterlc hindrance between the C-2 csrbonthoxy and the C-3 eryl 

substituentr In cowounds bearing e bulky orthesubrtituted aryl group on C-3, 

Thus, this feet Is further evidence In support of structure & 

Moss epectrometrlc study of jk-a &so geve results In strong support of ths 

above beruothiezeplne structures: 

(n) 011 mess epectre (Table 4) exhibited abundant peak. of l olecular Ions, 

the oxact lasses of which were found to correspond to the chemlcd forrulm 

listed In Teble 1; 

(b) most of the fregwntation route8 are comeon or analogous (Schew 2), 

and characterlstlc proceeses Involving contraction of the seven-membered hetgro- 

ring nre obeervsble (SH lore snd ArCN elielnetlon)~ 
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Table 2, IR and 'H NM? data on compound8 ;p-a ond &-a 

IR d;;e&.-’ ) 'H Ha chemical shift8 (&.,,Ms - 0 ppa) in COC13 at 250 wit 
No, 

3Nl 3c-0 aTCArH CH2 OMa 2. (3H) H-3rw ArH-6 Art+9 ArH 
band band" band (2H)b Par,7.8 Arc 

(Zx3H) 
CW+IO (lH+ c(~H) e(lH) (Ar group) 

l-38' 

?o - 1775 1-39; 
3_9ef 
4-02 

Ok - 1760 755 z-g 3 78 
_ 3-86 . 

2s - 1795 845 4-28 3-81 
4.92 3-83 

2P - 1785 749 4-35 3-79 
4.98 3-82 

?S - 1780 810 852 4-25 3-80 
4-93 3.82 

Of - 1785 852 4-26 3,811 
814 4-91 3-82' 

?a - 1780 - 4.28 3-83' 
a-93 3_&Si 

755 
l,41b 

Jr 3380 1670 ;;;d 4~35~ l-43; 

68sd a-15 

?,b 3330 1670 755 4-75 3-80 
5-05 3-90 

;1E 3;;; 1665 zz 4-90 3.87 
3.69 

&/ 3300 1670 755 4-82 3-85 
4-90 3-87 

30 ;z; 1665 825 4,BB 3.87 
3-89 

?! 3390 3370 1655 1665 835 u4.9 3,871 
3-891 

i 
Jo 3280 1650 - 4-90 ;-%I 

_ 

5.12 6.67, 6-60 7-3-7-45 
r(5W 

5-27 6-62, 6-73 7-2-7.45 
E(U) 

5-11 6.66, 6.67 ;&7w) -Y 

2.50 - s-10 6-64, 6-76 7-l-7-3 
a(U) 

2.33 - 5-10 6_66h 7-16, 7.3 
ZXE(ZX2H) iI 

3,781 - 5-09 6,66h 6-88, 7-Z 8 ZX~(2XZH) 

3_& 3,911 - 5-12 6,6gh 6-85, 6-9 9 Zxd(2xlH) 
7-a dd(lH) 

_ 3-30 4,135k 7_15h 6-75 7_1-$3 
fi(6H) l g 

3-45 04-5 7-15 6-74 7_1-7-a 
E(W) 

3.42 4-55 7-13 6-73 7-12, 7-2 8 ZX~(2XZH) 

Z-11 3.33 4-65 7,15h 6.72 6,9-7%2 
h(W) 

Z-32 3-42 4-50 7-15 6-73 7-08 e(4H) 

3,781 3-45 4.55 7-15 6-75 6-8, 7-15 

;-,"$ 

ZX"(ZX2H)9 

3-41 4-65 
e 7-15 6-7-6-e ~(4)~ 

' of/3-lectern (;pa) or of carbocethoxy group Oef CH 3, t(3H) nnd cH2 99 

b m-4) algnela of OEt groups 

Poe. 10 (gpq), s spectrum, s(AB)r 16.2 Poe, 7,e (3 IS 7 HZ) 

(zp), 16-4 (?k,g,g), 16-S (?i) and 16-3 Hz g part b or B of an AA*000 -- 

(2”) 
in, 

(;l,a) or Poe. 5, part 42 of an _% multi- l ultlplst ,J(KJB) Se-5 HZ 

plet, z(b,&) -5 Wr. (zg,p,g-g) or pert * of h*k two overlapping signals 

an s multiplot, _3(AB)d5 Hz, J(a) 3(9X) we ’ slternstlve eeelgnoent io 
95 Hz else possible 

' in ?i,p and g,: CA,.- 

d *CArCAr 
iS 

- 8-4 and 2-O HZ 

band characterietic of aone H-3 (?#-a), e or HN C&-g), 
aubotituted benzene ring brood t 
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(c) elgnlflcent ortho-effects warm observed, eepeclally on the primary loss 

of a Cl atom of the Ar group and on the sbundencee of (M-591’ and [M-731’ lone 

for the ieomerlc pairs (ik-0 and j,d-n)_ 

m/z 356 

[ ,.I-11. 
I 

[*73] + 

*r&i 

- (CH3*C02CH2 ) 

-SH MS0 

* MeJo 

[t+59]+ 

m/z 196 m/z 221 m/z 195 a/z 297 

-CH3 Y 

I 
m/r 180 

‘denotes IY subetltuent of the Ar group 

rprocesses supported by 1st or 2nd FFR metaetable peaks 

Scheme 2 

EXPER IMNTAL 

The IR 8 sctra ware run on a Specord 75 (;KNA) grating epsctromter, In 

KBr pellets_ e H M spectra were recorded at room temperature In CCC13 solution 

nt 250 MHz, on n I3RWER \yK250 FT spectrometer equipped with a superconducting 

megnet, using TMS aa Internal standard, The maa8 spectra of normal and 

metsstable ions were tskan and the exact moms aeaeurements were carried out 

using an AEI W-902 double focusing instrument with e direct inlet syetem, 

Opersting conditiona : 9 kv, 70 eV, 160 ‘C source temperature, 

General orocedure (for ?ra and &I)_ Compounds &pa (O-01 l ol) and chloro- 

acetyl chloride (0.01 l ol) were dieeolved In benzene and Et,N (O-01 l ol) was 

ad&d dropwiee, with mtirring, during 1 h. The cryetelline Et3N,HCl wee removed 

by filtration, the benzene eolution was l vaporstmd, and the reeldue was 

crystallized from EtOH to yield colourlerr crystale (&-a, & Tab10 l), 

Compounds ?~a (O-01 l ol) were dissolved in methanol and sodium methoxlde 

(O-01 mol) wee added, The solution wae stirred under reflux, Aftor 3 h the aol- 

ution wms diluted with chloroform and extracted with water, The organic layer 

wea dried (Na2SG4) and eveporoted and then cryetsllized from ~+IBOH to yield 

crystale (&I, g_ Table 1). 



Ring [~~sfor~ations of 1.3~benz.othiazinc dctivativcs-11 405 

feblo 4, noin eelectod ione in the 70 oV ID(IOO l pectte of &a 

IOft 
Relative ebundencee (tl $) 

B f!? zg ft ?? 28 

* In-r*+ 60 12 61 8 63 13 60 7 61 6 10 84 

m/z 3% 24 

rw331+ U? loo UJ 00 J&z m 
m-591* 16 54 38 60 65 57 

Ipc73I* 4 24 5 28 27 45 

m/z 297 76 23 16 8 15 26 

m/z 2% 75 26 17 12 19 25 

m/r 254 9 23 6 20 40 36 

m/x 239 14 17 10 12 17 15 

m/z 221 7 11 4 6 9 12 

m/z 1% 19 33 6 23 22 18 

m/z 195 32 54 10 40 51 42 

m/z 180 9 14 4 11 9 7 

[Arm]+ 13 13 8 16 23 18 
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