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The preparation of T,%dihgdropgrido [1,2-6] [1,2] benzothiazine-l0,11(9H,lOaH)-dione 5,5-dioxide ( sa )  and its 
%met h5.l (6b) niitl 8-phenyl (612) derivative. ia descrihed. Base-catalyzed cj-clization of 3-acetyl-bisopropylosy- 
271 .I ,%-heiizothiaziiie-2-acetaldehgde 1,l-dioxide (3a) gave 7,X-dihydro-8-hydroxy-ll-is~~prop~-lox~p~rido-[ 1,241- 
[ I ,%] beirzothiaxiii-lO(‘JTI)-one 5,5-dioside (4a). The correspouding 8-met,hyl (4b) and 8-pheuyl (4c) deriv- 
aiives were formed by spontaneous cyclization of the isopropyl enol ethers (3b and 3c) of 2-acetonyl- (2b) 
:itid 2-pheiiacyl-3-acet~l-2€~-1,2-ben~othiaziii-4(3€i)-oi~e 1,l-dioxide (2c), under the basic condit,ions of their 
formation. Compouiids 4a-c reacted witk: H,S04 to  give pyrido 11,241 [1,2] ber~zot~hiazine-lO,ll(YH,lOaH)-dio~ie 
3,5-dioxide (5a) and its %methyl (5b) and 8-pheiiyl(5c) derivatives, which were hydrogenated to form the target 
conipounds 6. Attempts to prepare 6a by cyclization of 2-( 8-carbomethoxypropyl)-2H-l,2-benzothiazin-4( 3H)- 
oiie 1,l-dioxide ( loa)  were unsuccessful. Reaction of h-(5-chloro-2-oxopentyl)sacchariii (14) with 2 equiv of 
sodium ethoside gave 2,3-djhydro-GH-oxepino [c] [ 1,2] henzothiazin-5(4H)-one 7,7-dioxide (15) and the ethanoly- 
sis product 3-( 5-chloro-2-ox~pentgl)-o-carbethox~-benzulfonamide~ reaction m,it,h 8 equiv of sodium ethoside 
gave 15 and 3-( l-c~clopropylcarbonyl)-2H-1,2-be1i~othia~i1i-~(3H)-one 1,1-dioxide (17). Compounds 15 and 17 
reacted with HBr-Ac0I-I to give 3-(4-bromo-l-butyry1)-28-1,2-benzot,hiazin-4(3H)-one 1,l-dioxide (19). At- 
tempts to prepare 6a by Cyclization of 19 resulted in 0-alkylation to give 15 rather than the expected K-alkylation. 
Compounds 5 and 6 showed negligible antibacterial properties. Some antifungal activity was observed. 

The antibacterial activity of the tetracyclines has 
been attributed to  inhibition of protein synthesis 
resulting from the ability of the antibiotics to  form 
metal chelates through their p-diketone m ~ i e t y . ~ , ~  
Shemyakin and co-workers2 have reported that the 
relatively simple tricyclic @-diketones4 l a  and l b  are 

as potent as the tetracyclines with respect to in- 
hibition of growth of f k p h ? j k m ) r c u s  U U ~ P U S .  These 

OR 0 0 0 
la ,  R = H  2a, R =  CH,CHO e, R = CH, 
b, R=CHlCeHS b, R =CH,COCH, f ,  R=CH,CH=NOH 

c, R = CH2COC6Hj 
d. R = H  

g, R = CH2C02CH3 

result,s as well as the demonstrated antibacterial proper- 
ties of 6-demethyl-6-dehydroxytetra~ycline~ suggested 
that the phenolic hydroxy1,z tertiary alcoho1,j and 
methyl5 groups were not structural requirements for 
antibiotic activity in this series. In  vie\T of the ease 
of preparation6 of 2d from saccharin, i t  became of in- 
tcrest t o  elaborate it into tricyclic p-diketones of struc- 
ture 6 to  determine if these, too, were antibacterial 
ngcn t s. 

(1)  Paper  I11 of this series: H. Zinnes. R .  A. Comes, and J. Sliarel, J r . ,  
.I. O r g .  C h ~ m . ,  31, 162 (1966). 

(2)  (a) SI. h l .  Shemyakin and 11. K. Kolosov, Pvre A p p l .  Chem.. 6, 305 
(1963); (b j  11. N. Kolosov, S. A .  Popravko, and 11. 11. Shemyakin, .4nn.. 
668, 86 (1963). 

Baker, Jr . ,  and P. h1. Broirn. [ J .  Am. Chem. Soc. ,  88, 1314 
recently presented eyidence tha t  chelation of metals by the 

tetracyclines may take place through the enol-ketoamide system of ring h. 
(4) Kliile the striictures of the p-diketones discussed in this paper are 

illnstrated in the diketone form, the infrared spectra indicate tha t  they actii- 
ally exist as one o r  a mixture of t he  t\Yo possible enols. 

( 5 )  J. R .  D. AIcCormick, E. R. Jensen. P. .\. Miller, and A .  P. Doerschuk, 

10) IT. Zinnes, R. ;\. Comes, F. R .  Xiileski, .\. X. Cam. and .I. Slisvel, .TI.. 
m. C h e m .  Soc.,  83, 3381 (1960). 

, I .  o r ( / .  rhe?J i . ,  3 0 ,  2211 ( l ! I f i . j ) ,  

Chemistry.-Reports by Hauser, et al. ,’ and Wood- 
ward, et aLJ8 of base-catalyzed condensations at the 
y carbon of p-diketones suggested that compounds of 
structure 2a-c could be cyclized directly to give the 
tricyclic skeleton. Accordingly, both 2b and 2c, 
prepared6 by alkylation of 2d, were treated with sod- 
amide and lithium amide in liquid ammonia’ and with 
sodium hydride in diniethylforrna,mide.* However, 
t’hese conditions mere ineffective in promotsing the 
desired cyclization. Attempts to use acid catalysis 
in the cyclization (with concentrated sulfuric acid at 
room temperature or hydrobromic acid a t  reflux) were 
equally unsuccessful. 

In  order to  prevent conversion of the diketone to 
its anion under the conditions of base-catalyzed con- 
densation, the p-diketone system was tied up by treat- 
ment of 2b and 2c with isopropyl iodide and potassium 
carbonate.$ The resulting enol ethers, 3b and 3c, 
were not isolated as such since they cyclized spontane- 
ously under t’hese conditions to give the crystalline 
hydroxy compounds 4b and 4c (Chart I ) . 9 3 l O  When 
4b and 4c were dissolved in concentrated sulfuric acid 
a t  room temperature, dehydration and ether cleavage 
took place to  give the corresponding unsaturated p- 
diketones 5b and 5c.1° 

Attempts to  obt’ain 2a by alkylation of 2d were un- 
successful. Reaction of the sodium salt of 2d with 
chloroacetaldoxime” afforded the oxime 2f, but this 
could not be converted to  the corresponding aldehyde 
by hydrolysis, exchange with benzaldehydeI2 or levu- 

(7) C. R. Hauser and T. M. Harris, J .  Am. Chem. Soc., 80, 6360 (1958); 
R. B. SIeyer, and C .  R. Hauser, J .  Org .  Chem., 26, 158 (1960): R. J. Light 
and C. R. Hauser, ibicl., 26, 1716 (1961). 

(8) L. H. Conover, K. Butler, .J. D. Johnston, J. J. Korst, and R. B. 
Woodward, J .  Am. Chem. Soc., 84, 3222 (1962): R. B.  Koodu.ard, P w e  
B p p l .  Chem.,  6 ,  561 (1963). 

(9) This procedure has been used6 to  prepare the corresponding enol ether 
of 26 ry-hich showed a ketone band a t  1666 cm-1. 

(10) Spectral da t a  supporting the  structural assignments of t he  com- 
pounds described in this paper are given in  the Experimental Section. 
(11) R. IT. L. Kimber and J. C .  Parham, J .  Ow. Chem.,  28, 3205 (1963). 
(12) T. Reirhatein, A .  Griisnner, and R .  Oppenauer, Helu.  CAim. .4rW 17, 
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liiiir or by treatnierit with nitrous acid.14 How- 
evw, the aldehyde-enol ether 3a, required for the byn- 
t h&s of 5a, W:L\ sii(*cwsfiilly prcpnrcvl as oiitlined in 
( ' 1 l : l I t  11. 
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CH ,-CH? 
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("onipoiiiid 2g6 wai  vonvcrt c ~ l  to  the mol clthcr 7. 
y)oiitaiic~)ii5 cycliznt ioii did not ( J W W  50 

.olatcd in crystalline forni.Q The crudc 
iiicd by treatmerit of 7 with ethylene glycol 

;mtl p-toliiericsulfonic acid, waq reduced t o  the alrohol 
9 hich rvar, then oxidized by the method of I'fitzrier 
:tiit1 Moffatt J to  t h r  corresponding altlehytlr. Clcav- 
age ( ~ f  the lic+al took place on acid treatment during 
t l i v  \vorli-up procedure so that the prodiict isolated 
n t ~ 5  t h r  desired 3a. In 

Cyclimtion of 3a M a. achieved by refluxing with 
i 4 t in i  rwrl)oriatc in acaetone. While the product 
trd attempts at purification, it n-as apparent from 
itifraretl spectrum that it \vas 4a. Treatment of 

t hc micle 4a \\-it11 concentrated sulfuric acid resulted 
i i i  t fornnatioii of 5a which could be isolated in crystnl- 

1 3 )  ( 11 I>P~'II \  ~ ~ i i i  1% \\ Pondri I A m  Clrern dot , 81, 4629 (1931). 
I  1 4 1  I, ( I\enrIr and \\ FI Ilartung i b i d  68, 1608 (19461, \ C. Copf', 

I i  I l l r \ < l e r ~  Ir ( (; O \ r i h e i g r i  ?nil \ \ I) \< ld i r ro  i h z ~ l ,  73, 1111 

l l ? ,  .l,,il I ( r  \ l , , l T l l l ,  ,L*,r 85, 3OLT l l ' i b $ ,  87, 3iill1 
/ I ' l O i J  

12 I 
CH 
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sncchariti Jvi t 1.1 1 ,j-dichloro-2-pciitanonc. \l.:hcn 14 
n-as t,reated with 2 eyuiv of sortiuni rthcrxitle ( ( h r t  
III)! the expected 12 \vas not oht.niiicd. I'urifictltioii 
of the crude product aflorded cirystalline 151rJ,18 in S'; 
yicld arid the spectra of the reniairiimg amorphous rvsi- 
t h e  suggested that it, consistcd largely of t hc  et,lianoly- 
sis product 16. C'onsideriiig oiir previously reportctl" 
oliservntions caiccrning t,lic rriec8h:inisiii of the. rvar- 
r:ingement of S-ac.etr)iiylsacc,ti~~i,iii atid assiiniiiig th:L1 
1 cqiiiv of sodium ethoxidc w:w (~)iisiinied hy :L coni- 
peting process, the  react ion m-as car r id  out  using :: 
q u i v  of sodium Pt hoxitk. I I I  addition to  15, isolat,etl 
in 8% yield. thertl was oht.iriried a secotid crystalli~ii~ 
iiinterial in 40yG yield, whivli \I s110\v11 t 0 l l a v c ~  t 110 

rtructiire 17.11',1H .-2ll;yIation wii h ch1oro:iceioric g : i ~  
i he ?-wetony1 deriwt ivc.18. 

(Iti) . i t tempts  tu a lkylate  11 i i n  x(riieoii* alrohul o r  1)AIl:  ILL roiini  trni- 
perature or i n  refliixinr 1,2-dimetlm.;> ethane)  u i t h  r i l e  ci,inmt~rriaily avnil. 
able ethyl 7-bromobutyrate were ~~narircessfril. hletliyl ?-idobutyraLe i! :li 
Ijreparerl by the method uf 1'. F. Hiicke, \\'. 1 5 .  JYr id i t ,  .IT.. and 11. F. Z i p n t h  
1.1. . im .  Cheni. S o r . .  63, 2488 (1941)1, 

(17) 11. Har t  and  G. Ler i t t .  . I .  D r y .  ( ' h c m . ,  24, 1261 (1959). 
118) Tlie six-memberrd rinlr compound 13 w i t h  ni1r(I o u t  t)> tlie abren 

('-(:Ha resonance in the Ijmr spertnini.  
19) The difference in ultraviolri spectrnm from t hiit  oimrrvril n i t 1 1  2d6 

indicated conjugatinn of t l i e  P-diketone aystt-m xvith an olefin or n Q C ~ ~ P ~ O I J ?  I 
g roup.  The choice of ryrlopropyl ove r  olefin was based on the pmr spectrtuhr 
which showed the absenre of olefinic protons as vel1 as tile Ixesence of  clmr- 
acteristic absorption whirh vas  rimilar t u  that  given h y  ineillyl ryrliwro- 
panecarb~xylate .~U 

(20)  N. S. Bhacca, I,. 1 ' .  . lohnnon. and  ,J. N. Slioolery. "liisli Rt-wl~itiozl 
'hIRSpectra Catalog," V c ~ l ,  I ,  Vnrior,  \swri:!fes, 1':~1t, \It(,, ( 'al if , .  IWi2, 
wctnim No, 112. 
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The cyclopropane ring of 17 was cleaved by HBr in 
acetic acid to afford the crystalline bromo derivative 19. 
Reaction of this substance with either sodium hydride 
in 1 ,Zdimethoxyethane or aqueous KaOH resulted in 
cyclization to give 15. The latter was recovered un- 
changed after standing overnight a t  room temperature 
in methanolic aqueous HC1 solution but mas converted 
to  19 on treatment with HBr in acetic acid. 

Thus it appears that rearrangement of 14 gave rise 
to 12 which underwent base-catalyzed cyclization to 
give 15 and 17. While 17 could have arisen from S- 
cyclopropylcarboriylmet hylsaccharin, which could have 
formed before the rearrangement, the isolation of 15 
shows that a t  least some 12 was formed. The formation 
of 15 rather than 6a from 12 or 19 was not expected since 
our previous experienceR had indicated that S-alkyla- 
tion would be favored over 0-alkylation. 

Microbiological Testing.-Minimum inhibitory con- 
centrations (NIC)  of compounds 5a-c and 6a-c 
against bacteria (S. aureus,  Escherichia coli, and Proteus 
zulgaris) and fungi (Trichophyton nzentagrophytes, 
Cand ida  albicans, AIIicTosporuin canis ,  and Sp0Totr.i- 
chum schenkii)  were determined using serial dilution 
tests in broth; the concentrations ranged from 4 to 
1000 pg/ml. Except for minimal activity (JIIC 
500-1000 pg/ml) of 5a and 6a against S. uuTeus, the 
compounds showed no antibacterial properties. Against 
T .  rrzentagrophytes, 5a, 5b, 6a, and 6c showed 1fIC of 
31, 31, 16, and 62 pg/ml, respectively, in the absence 
of serum and 250, 250, 62, and 500 pg/nil, respectively, 
in the presence of serum. Against C. albicans, 5a, 
5b, and 6a showed activity a t  500 pg/ml in the absence 
of serum, but thew were inactive a t  1000 pg/ml in the 
prwmwr of scrum. Compounds 5a and 6a were active 

against M. canis  a t  250 pg/ml in both the absence and 
presence of serum. Compound 6a showed N I C  of 
62 pg/nil against S. schenlzii which increased to 125 pg/ 
nil in the presence of serum. 

Experimental Section2 
7,8-Dihydro-8-hydroxy-ll-isopropyloxy-8-methylpyrido- 

[1,2-b] [1,2] benzothiazin-lO(9H)-one 5,5-Dioxide (4b).-A mix- 
ture of 86 g (0.28 mole) of 2b,6 215 g of anhydrous KcCOs, 170 g 
(1.0 mole) of isopropyl iodide, arid 2x00 ml of ac.etone was re- 
fliised wi th  stirring for 113 hr. The aceloire was distillecl aiitl 
the rcsidiie was partitioiied hetween water niid CI€?CI,. The 
dried orgairici soliitioii was evaporated i o  give :t semis:trlitl. 
Tri(iiratioii with a warm mixtiire of 125 ml of eihyl elher niitl 
12.5 nil of isopropyl ether mid standing at room temperatiire 
gave 63.5 g of a solid, mp 132-137". This was extracted iii a 
Soxhlet, apparatiis for 18 hr using a mixtnre of 200 nil of ethyl 
ether aiid 600 ml of isopropyl ether as the solvent. The solution, 
from which crystals had already begun to separate, was allowed 
to stand at  rnom temperatiire to  give 49.6 g of product, mp 
147-149', which gave a negative FeCls test. Recrystallization 
from ethyl ether-isopropyl ether (1: 1) gave an analytical sample: 
mp 147.5-148.5'; Xmn, 246 nip ( e  7400) and 324 (9450): vmnx SSSO 
(s, O H )  and 1606 (s, C=0)9 cm-': pmr, 6 4.43 and 1.29 (1 FI 
heptet arid 6 I< doublet, respectively, J = 6 cps, isopropyl), 
3.74 (2 H broad singlet, SCH,) ,22 3.20 (1 H singlet, OH), 2.74 
(2 11 singlet, CH,CO), 1.41 (3 H singlet,-OCCHs). 

Anal. Calcd for CI6Hl9NO6S: C, 36.96; H, 5.6s: N, 4.15: 
S, 9.50. Foiuid: C, 67.15; H, 5.56; N, 4 
7,8-Dihydro-8-hydroxy-l1 -isopropyloxy- 

[ 1,2] benzothiazin-l0(9H)-one 5,5-Dioxide (4c).-The re:wtioii 
was carried as ill the previous esperimeiit usiiig 50 g (0.14 mole) 
of 2c6 The CII2C12 soliitioii was washed auctcessively with cold 
1 S KaOIT atid with water, dried, and evaporated to give a grimmy 
residue. This was triturated with 40 nil of acetonitrile to give 
14.4 g of prodiict, mp 190-192". Ilecrystallization from aceto- 
nitrile gave material: mp 191-194": Amas 246 mp ( E  7400) and 
324 (9450): vlnnr 1686 (s, C X O ) ~  and 3350 (., O H )  em-'; pmr, 
6 7.40 ( 5  H multiplet, CsH5), 4.42 aiid 1.25 i l  H heptet aiid 6 H 
doublet, respectively, J = 6 cps, isopropyl), 3.02 ( 2  H broadened 
singlet, NCHt), 3.26, 2.83 ( t n o  doublets, 1 H each, J = 17 c p ,  
CH,CO-); negative FeC13 test. 

ilnal. Calcd for C?lH,lSOjS: C, 63.14; H, 3.30; S, 3.51: S, 
8.03. Found: C, 63.43; H, 5.30; K, 3.53; S j  8.24. 
8-Methylpyrido[1,2-b] [1,2] benzothiazine-l0,11(9H,lOaH)-dione 
5,5-Dioxide (5b).--A solut.ion of 13.3 g of 4b in 240 nil of 
concentrated I<2S04 was h i r e d  at  rooni temperature for 30 mill. 
It was poiired into 2400 ml of ice-water. The resulting yellox 
precipitate was collected by filtration, washed well with water, 
aiid disholved ill CH,Cl,. The dried solution was evaporated, 
arid the residue was triturated with petroleiini ether which gave 
5.1 g of product (Fib), mp 164-166' dec. liecrystallizatioii 
from ethanoI-CH,Cl2 gave material: mp 167-168" dec; AmSx 
2% mp ( e  14,900) aiid 804 (9200): vmax 1644 (ni), 1610 (m), E5SO 
(m), 1550 (m)23 cni-1; pmr, 6 13.2 (1 H broad iiiglet, enolic H), 
6.13 (1 TI triplet, J = 2 cph, C=CH), 4.40 (2 I I  broad siiiglet, 
SCH?) ,  and 2.03 (3 H singlet, CH3), abserice of isopropyl sigiialsi; 
positive FeC13 test. 

=Inal. Calcd for C13Hll?lTO4S: C, 56.31; H, 4.00; K, 5.05; 8, 
11.56. Found: C, 56.43; H, 3.78; h-, 4.84; S, 11.55. 
8-Phenylpyrido[ 1,241 [1,2] benzothiazine-l0,11(SH,lOaH)-dione 

&&Dioxide (&).-The reaction was carried out, as in the previous 
experiment iisiiig 12 g (0.03 mole) of 4c. Trituration of the 

troleum ether gave 9.0 g of product, mp 
allizatiori from ethanol-CHaCI, gave 7.8 g 

A,&, 265 mp ( e  11,300), 306 

v 

of material: mp 175-176' de?; 

(21)  Melting points were derermined using the Thomas-Hoorer capillary 
melting point apparatus which \\-as calibrated against known standards. 
The  iiltraviolet and infrared spectra were obtained, respectively, v i th  a I3eck- 
man D K I  spectrophotometer and a Baird Model 4.55 double-beam instru- 
ment. Unless otherwise s ta ted,  the former were determined as solutions in 
95% ethanol and the latter as Nujol mulls. The pmr spectra were deter- 
mined with the Varian . I40 spectrometer using Xle4Si as an  internal standard 
and unless otherwise stated in CDCIa. The drying agent iised tliroiiglioiit 
was Sa?SOa and the petroleum ether had bp  30-60'. 

(22) On exchanging v i t h  I)?O the signal a t  d 3.74  as resolved into ~1011- 

hlets a t  6 3.88 and 3.84 (.I = 14 cpn). 
( 2 3 )  This pat tern of infrared nljsorption is cliamrtecistir fo r  p-clikrtctnw i n  

tlie 1 , 2 - l ~ n z o t  liiazine w r i e s , ~  
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( E  7300), 380 (9800); vmax 1641 (m), 1590 (m), and 1550 (m)23 
cm-l; pmr, 6 14.3 (broad signal, enolic H) ,  7.29 (5 H multiplet, 
CfiHs), 4.37 i l  H qiiartet, J = 10 and 17 cps, !VCH<), 3.75-3.26 
( 2  T I  complex miilliplet, CsTIjCII aiid the other KCIT<), 3.0-2.7ti 
( 2  I I vomplcs iniiltiplet, COCf I,) ,  abreiice of olefinic sigiial.25 

Anal. Calcd for ClSII1&04Y: C, 63.33; H, 4.43; S, 4.10; Y, 
9.39. F O I I I I ~ :  C, 63.07; I € ,  4.43; S, 3.X4: S, 9.35. 
N-(5-Chloro-2-oxopentyl)saccharin (14).-A mixture of 15.1 g 

(0.097 mole) of 1,5-dichloro-2-peniano1ie,~~ 27.5 g (0.13 mole) of 
sodium saccharin, and 100 ml of dimethylformamide was heated 
a t  100° for 30 mill and was poured into 1500 ml of ice-water. 
The resiilting gum was solidified by tritiiration with several por- 
tions of water. The solid was collected and dissolved in CHICL, 
and the dried sollition was evaporated. The residue was tri- 
tiirated with petrolenm ether and then crystallized from a mini- 
mal amount of ethanol to give 12.0 g of product, mp 82-84'. 
Recrystallization of a portion from ethanol gave an analytical 
sample: mp 91-92'; umsx 1736 (s) and 1726 (s) em-'. 

Calcd for C12H12C1S04S: C, 47.77; H ,  4.01; C1, 11.75; 
N, 4.64; S, 10.63. Found: C, 48.00; H, 4.09; C1, 11.58; W, 
4.87; S, 10.45. 

3 4  l-CyclopropylcarbonyI)-2H-1,2-benzothiazin-4( 3H)-one 1,l- 
Dioxide (17) and 2,3-Dihydro-GH-oxepino[c] [1,2] benzothiazin-5- 
(4H)-one 7,7-Dioxide (15).-A solution of 0.36 mole of NaOC2H5 
in 180 ml of ethanol was heated to 45" and 36 g (0.12 mole) of 14 
was added all at  once as the powder. The mixtiire was qnickly 
heated to 50-5.5' and maintained at  this temperature for 5 min. 
It was then quickly cooled to 25" and 240 ml of 9% HCI was 
added as rapidly as possible while maintaining the temperature 
a t  30-35". The resulting solid was collected, washed with 50 ml 
of 5071 aqueous ethanol, and dried in. vacuo at' 60" to give 12.7 g 
of 17, mp 160-165'. Recrystallization from 235 ml of methanol- 
water ( 2 :  1) gave 8.9 g of material: mp 171-172'; Amax 247 mp 
( E  9200), 329 (13,760), and 341 (13,760); urnax 3230 (s, KH), 
1620 (mj, 1604 (m), 1595 (m), 1559 (m)23 cm-'; pmr, 6 15.11 
(1 H, enolic H) ,  6.30 (1 H, XHj, 2.62 and 1.20 (1 H multiplet 
and 4 H multiplet, respectively, cyclopropyl ) ;18,20 positive FeC13 
test. 

Anal. Calcd for CI2HllNO4S: C, 54.33; H, 4.18; S, 5.28; 
S, 12.09. 

The original acidic aqueous ethanol filtrate was diluted to 
2000 ml with water and the giimmy material which separated on 
standing was collected and dissolved in CHsC12. The dried 
solution was evaporated and the residue was triturated with 
ether to give 2.5 g of 15, mp 225-229' dec. Recrystallization 
from 2-butanone gave 1.4 g of material: mp 248-250" dec; 
A,,,,, 253 mp ( E  9275) and 316 (10,200); umax 3140 (s, NH), 
1648 (s, C=O) cm-l; pmr (in deuterated DMSO), 6 4.46 
( 2  H triplet, J = 7 cps, -OCH?), 3.28 (2 H triplet, J = 7 cps, 
COCH?), 2.24 (2 II multiplet, + CCH2C 4 ) ; I *  negative FeC13 test. 

Anal. Calrd for C12HllS04S; C, 54.33; H, 4.18; N, 5.28; S, 
12.09. Found: C, 54.58; H, 4.31; K, 5.04; S, 12.28. 

Reaction of N-(5-Chloro-2-oxopentyl)saccharin (14) with 2 
Equiv of Sodium Ethoxide.-The reaction v-as carried out as in 
the previoiis experiment using 0.02 mole of XaOCZH,, 3.0 g 
(0.01 mole) of 14, and 20 ml of ethanol. The acidified (25 ml 
of 9% HCI) reaction mixtiire was diliited with 100 ml of water 
and extracted with CH2C12. The dried organic solution was 
evaporated to a residue which was successively triturated with 
petroleum ether and methauol to give 0.2 g of crystalline 15, mp 
232-240°, identified by its infrared spectrum. The residue ob- 
tained on evaporation of the methanol filtrate had infrared and 
iiltraviolet spectra which were very similar to those of S-acetonyl- 
o-carbet hoxybenzenesiilfonamide.fi 

2-Acetonyl-3-( 1 -cyclopropylcarbonyl)-2H-1,2-benzothiazin-4- 
(3H)-one 1,l-Dioxide (18).-To a solut,ion of 3.5 g (0.0133 mole) 
of 17, i n  a mixture of 133 ml of 0.1 -1- XaOH, 42 ml of water, and 
176 nil of ethanol was added 2.1 g (0.0133 mole) of KI and 4.9 g 
(0.053 mole) of chloroacetone. It was allowed to stand over- 
night at  mom temperatiire and 200 ml of water was added. The 
resulting precipitate was collected and dissolved in ether. The 
dried solution was evaporated to give 3.4 g of product,, mp 150- 
151 ". Recrystallizatioii from ethanol gave an analytical sample: 
mp 161-l;i2"; A,,, 245 mp ( E  6750), 327 (11,250), 342 (10,700); 
vninx 1733 (s, C=Oj, 1616 (m), 1594 (m), 1584 (m), 1546 (m)23 
cm -I, 

Anal. Calcd for CljHljNOjS: C, 56.06; H, 4.71; S, 4.36; 
S, 9.98. Foiiiid: C, 55.86; H, 4.78; ?;, 4.31; S, 9.93. 

3-(4-Bromo-l-butyryl)-2H-l,2-benzothiazin-4(3H)-one 1,l- 
Dioxide (19) A. From 17.-To G O  ml of glacial acetic arid, pre- 

4na2. 

Found: C, 54.38; H, 4.21; N, 5.45; S, 12.04. 

viously saturated with HBr, was added 3.3 g (0.0125 mole) of 
17. The mixture was stirred at room temperatiire for 6 hr and 
poured into 400 ml of water. The resiilting solid was collected, 
washed wdl with water, arid di olved i i i  eihcr. Evnporatioti 
of the dried ether solutioii gave 7 g of product, mp 12'2-124'. 
l<ecrystallization from a small amount of isopropyl ether gave 

erial, nip 127-128, which gave a positive FeC13 test; urnax 
0 (s, N H )  1625 (m), 1585 (m),  1550 (m)23 cni-I; pmr (deu- 

terated DlISO), 6 14.1 (1 H very broad signal, enolic H),  8.80 
(1 H singlet, KH) ,  3.60 i2 H triplet, J = 7 cpn, BrCH,), 3.00 
(2 H triplet, J = 7 cps, COCH,), 2.22 ( 2  H miiltiplet, 
3 CCHzC f 1. 

.Anal. Calcd for Cl2Hl2BrTOB: C, 41.63: H, 3.49; Br, 23.0s; 
N, 4.05; S, 9.26. Fo~iiid: C, 42.02: H, 3.65; Br, 22.80: X, 
3.95; s, 9.21. 

B. From 15.-To 10 ml of glacial acetic acid, previously 
saturated with HBr, was added 100 mg of 15. The mixture was 
stirred overnight a t  room temperature and poured into 50 nil 
of water. The resulting solid was collected, washed well with 
water, and dissolved in CH?Cl,. Evaporation of the dried solii- 
tion gave 50 mg of 19, mp 122-125', identified by mixtiire meltiiiy 
point and comparison of infrared spectra. 

Reaction of 19 with Aqueous Alkali.-A mixture of 2.08 g 
(0.006 mole) of 19 arid 120 ml of 0.05 S YaOH was stirred a t  
room t,emperature. A precipitate was seen to form even before 
the starting mat,erial had complet,ely dissolved. Stirring was 
continued overnight, at, room temperatiire and the precipit,ate 
was collected, washed well with water, and dissolved iii CH&I,. 
Evaporation of the dried sollition gave 1.4 g of 15, mp 232-237", 
identified by comparison of infrared spectra. 

Reaction of 19 with Sodium Hydride in 1,2-Dimethoxyethane. 
-A solution of 1.0 g (0.0029 mole) of 19 in 25 ml of l,2-dime- 
thoxyethane was added t,o a suspension of 0.0030 mole of KaHZ6 in 
25 ml of 1,2-dimethoxyethane and the mistnre was refluxed 
with stirring for 4 hr. I t  was poured into 300 ml of ice-water 
and the l,2-dimethoxyethane was removed using a rotary flash 
evaporator (maximum temperature was 35'). Ext,raction with 
CH2C1, and evaporation of the organic soliition gave 0.4 g of - - - 
15, mp 230-235". 

2-~3-Carbomethoxvnroovl~-2H-l.2-benzothiazin-4~3HI-one - -  _. I 
1,l-Dioxide (loa).-To a slurry of 0.44 mole of KaHZfi in l i 0  mi 
of l,%dimethoxyethane was added a solution of 9.6 g (0.04 mole) 
of 2H-1,2-benzothiazin-4(3H)-one 1,l-dioxide ethylene ketal in 
120 ml of 1,2-dimethoxyethane and the mixt.ure was refluxed 
with stirring for 1 hr. It was cooled to room temperat,ure, a 
solution of 9.2 g (0.04 mole) of methyl -y-iodobut,yrate in 40 ml 
of 1,2-dimethoxyethane was added, arid refluxing was continued 
for 19 hr. The mixture was filtered and the filtrate was dis- 
tilled in vacuo to give an oil which was converted to a gummy 
solid on trituration with petroleum ether; the infrared spectriim 
showed the absence of KH absorption. I t  was refluxed for 15 mill 
with a mixture of 100 ml of methanol and 100 ml of 10cG aqueous 
HC1, the methanol was distilled off, and the resulting mixtiire 
was extracted with CH2C12. The CH,Cl, extract was triturated 
with a small amount of isopropyl alcohol to give 3.9 g of product, 
mp 81-83'. Recrystallization from isopropyl alcohol gave an 
analytical sample: mp 85-86'; vmax 1725 (5, ester), 1605 ( 5 ,  

ketone) ern-'. 
Anal. Calcd for C13H15KOjS: C, 32.52; H, 5.09; X, 4.71; 

S, 10.7ii. Foimd: C, 32.61; H, 5.18; K, 4.71; S, 10.62. 
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