on This invention relates to novel 2-saccharinyl nethyl and
et rahydr o- 2- sacchari nyl net hyl phosphates. phos- phonates and
nat es which inhibit the enzymatic activity of preteolytic enzynes,
ositions containing the same, to the nethod of use thereof in the
B¥cat'ent of degenerative di seases and to processes for their preparation.
B i nhi bition of proteokytic enzymes by nontoxic reagents is useful in the
g-at:nent of degenerative disorders, such as enphysena, rheunatoid
hritis and pancreatitis, in which progeolysis is a substantive el enent.
tease inhibitors are widely utilized in bionedical research. Serine

bt eases are the nost | Syl ﬁl PG ot €6, I C enzynes.

| SRR AL Ve i

@ist ase-1i ke basel? -T 2- & {g%'tl! psin and
NAT

¥ ot rypsin- 1 i k¥ ATES RHOSEBONATES | ANBoRHOSPH § at a

ige at which t hUSEFUL &S PROTEOLYTIChENZYMEY INHIBITORS/ AND |y Trp,
£ Phe, Met, Led COMBOSITIONS nAND IMEERHOD cOFUSE CPBHERROR! onatic or

joe al kyl side chains. Elastase and el astase-I1ke enzynmes nornmally cl eave

pegide bonds at g site at. which the I no aci d rgs'idue on_ the carboxyl

si @ of the bond is typi | JpvRntion felates to noyeh 2-danehamdnyl-l ar, smaller

anifio aci ds. Beethghyandr YRS, 6\7-istralaydtoeD asiceharinyimethgynes are found in

eocrtes. aatoseints, SPoRGTE " fud S Serndled Sih%h SRR agnd o
¢nt Publ i camaymatis Gibtivty dfs proteebytic rendymesyf td2-coampositiony| met hy |
gghgfi’ QLP%W%ﬁglcgﬁig’?%gﬁ%oa ?%dngﬁz-ﬁgﬁtrﬁg ergzggtthdThe conpounds
¥sai d to hdveatmensngf adeganerstiveyadiseasesi and btamsprocesses foetheinl i ght |
§ hel m nt hciﬁﬁ‘ii’airﬂf'ﬂdxﬁaf spot and rice bacterial |eaf blignt disease.
' The inhibition of proteclytic enzymes by nontoxic
reagents is useful in the treatment of degenerative disorders,
10 such as emphysema, rheumatoid arthritis and pancreatitis, in
which proteolysis is a substantive element. Protease inhibitors
are widely utilized in biomedical research. Serine proteases
are the most widely distributed class of proteolytic enzymes.
Some serine proteases are characterized as chymotrypsin-likc
15 or eclastase-like based upon their substrate specificity.
Chymotrypsin and chymotrypsin-like enzymes
normally cleave peptide bonds in profeins at a site at which
the amino acid residue on the carboxyl side is typically Trp,
Tyr, Phe, Met, Leu or another amino acid residue which
20 contains aromatic or large alkyl side chains. Elastase and
elastase-like enzymes normally cleave peptide bonds at a site
at which the amino acid residue on the carboxyl side of the
bond is typically Ala, Val, Ser, Leu or other similar, smaller
amino acids. Both chymotrypsin-like and elastase-like
25 enzymes are found in leukocytes, mast cells and pancreatic
~ juice in higher organisms, and are secreted by many types of
bacteria, yeast and parasites.
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° J. Med. Chem, 31, 1886-1890 (1988) disclose a series of

| ower - al kyl - 1, 4-di hydropy- ridi ne-3-carboxyl ates havi ng

gation inhibitory and anti-thronbotic activities. Chen

.J,263 393, discloses various 2-aroyl nethyl saccharins useful as
~elements and filmunits. Mul vey et al. U S

023, discloses R err]-2- R[ené]CE>1 2- benzi sot hi azol - 3- ones,

vl is hal ogen, alkoxy, alkyla di al kyl am no, al koxy- carbonyl,

0 or hydrogen in the benzenoid ring and R err] is hydrogen,

al kyny| , Japanksel Rytent hPhablicetion , 72/00418ar disclosesulast i t ut ed

s 8%‘%@&%@% 33, DB FL Seludity e So

ibenzionts | par gengnd - kwgha,rmylmciab&yl
gt& ¥beRtzodtdd wrid .Gtk AR, V! THE e AfipBaragisagt © said

ve el asta hi |tog§_ ac- trvity an use e treatnent of
sema. § saidniehayg sfrong. aCtyvltBuaﬂammﬁm blasy (199) sheathg- 9851 (1980)

B ose N-acylaagchak: "RelnIAfH Spobfin Céaf % Cpafpaxhcf fié ObdoteHaPIIGNE
ben ‘; cycl og gané))él et hyl butyryl and acryl oy avi ng serine protease
|tory actbhig 13€4%8mem cal Abstracts 81, 22249n (1974) discl oses

g hy! phenyl 2 s'accharsmdetagﬂ@gyfammwm1 BAi188601 $90/ (1988} er i ci dal

® ungi ci dal Fvities er al La S e known to be
Bc proteasH iﬂ‘?Fbla[ O§e§1es|:0qis ;yéﬁfﬁ fo,;vqr—a%ygpf) Ba&%%’? 8- 659, 855

| oses 14 ylpymﬂmwB-darbonthesjehavmg vplateleef aggmaeimstnﬂnblmhy bitors.
=ty et al. u'#’f tg%%%ﬁoﬁcf’ﬂa%’t%ﬁegnd 4,623, 645 di scl ose cephal osporin

pnes and s respect ‘Whi ch are stated to be potent
el agt ase i nhi bi tors usefGhen ﬁJtSheP%tﬁéhtm 3938, idiselasesatv@riousondi ti ons,

qeial ly ar ti”fk%%ﬁg&'ﬁgl%léﬁiﬁﬁgauseful heShbt hith- elbmdiite! anfihem , 257

5085 5091 port the results of “studi eS on serine proteases
fan Ieukocfﬂ]énepﬁ fase, porcine pancreatic el astase, cathepsin G and

Nt" e chysptrypsin A[erhvﬂﬁvt eyl e all- Ut)srptat?némssewza aﬂ@lsdlbsezestezls of

r f 1 uor oac es su ut e xazi n- 4- ones,
2-subst it ut edelgz ﬁz(tlrt‘z@{]]: h?ff‘é@%%ﬁ Qpﬁ’ut‘é&rﬁ Brlil 5t 0P o0l i nes.

,; Bi ochgm zﬂ’haﬁ yraikylangiso, Zdihlkylh&ﬁnm%ibmetiegyﬁl lamlnbgchaggr oaches
t t. t |C

egzy s,S ;né %F’h §£tﬁﬁﬂ’bgg? %mhggtﬂl%l%&ﬁid ﬁgga g‘i‘?r@nétgsr ??nggéé i nhibition -
consf ants, readkybnalkenyl, atkymdureyceakyhbbalopheny).mbetenoasyt rart i ons.
Joneb et ap. sHbﬁuttﬁ Chétetoar{t, %%a ®,;SolR saccharm wher

2- R—? 2- benma{o azo] i none- 1 1- dj oxi des ere 'en sub- stituted
by fluoro t rBas (the r$ame JNEARINES c3% the ﬂ@k’? r%&yW Séml?méar bonyl ,
car Péxyl car taﬁnmét xgilsenhwltuﬁabngrmsruhfarw asValkyll Mebmyikyl sul fanoyl,

ri f Buoromnet ho ri ILi orone sul,f on nd
trifRuorormet ﬁﬁm]h ¢ ﬁ"ffﬂa& ﬁ??ﬂé’?enﬁlbs‘f %’e §“§?§g ﬁ?‘g when R is
phenyl except heberoapylt i d¥he mn;npbmddaarmaidmot haveubkistdset ed The conpounds
are said h 2N7 'n'b' ACHl Vi ectally el astase
i nhi |tor%§ac?i{€ﬂb?§?% %‘g&{lgyb ﬁ# Hﬁﬁ:éﬂtm %ﬁ?ﬁé@? hysema,
rheurtat oi d ar emphysemal ot her mflarrmatory di eases. Powers et al,

Bi ochem , 24, 2048- 2058 ZirhaterinaH /41595 Bibl ATRemOf2391¢205hi bi ti ons of four

chym)t rypsi n-1i

85% §851 (1980) disclose N-acylsaccharins, where the acyl
group is furoyl, thenmoyl, benzoyl, c¢yclopropanoyl, ethylbutyryl
30 and acryloyl, having serine protease inhibitory activity.
Chemical Abstracts 81, 22249n (1974) discloses
4—methylphefxyl 2-saccharinylcarboxylate which is said to
have bactericidal and fungicidal activities.
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Psin G rat nast cell proteases | and |1, human skin chynass
sin Alerr] by N-furoyl saccharin and

@nophenyl ) sacchari n. Svoboda et al., Coli, Czech. Chem

. 1133-1139 (1986) disclose the preparation of 4-hydroxy-2H

I#i azi ne- 3-carboxyl ates by intranol ecul ar Di eckmann condensati on
2-benzi sot hi azol - 3-one- 2-ace- tate-1, 1-di oxi de esters. Reczek
¥ S. Patents 4, 350, 752 and 4, 363," and Vanneter at al. U S. Patent
18 relate to photo-

hi c reagents (ReSewetrall,claskes5ef avnpeumdst are &nosin )toabd

hic d 4.363. | S | OUS
i< i ![Ou![ gdé%@%émgﬁgséﬁjﬁugg@ sggﬂ %ﬁﬁ’@aﬁ%&g 0’#Jlor exanpl e
gr aphi ¢ r EaerRasenb th652.856udisclosast arylaulfonyb fiworide donet lt;yl 3I ocki Rg
B (Reczek Gerivhhivedlusefll bl Ciadlabt UsinibRonNOtBERERY! & dyes bound to the
t ? a |che thro al 1-a ene grou zek 4. 363, 865)
B oo o s hstnite A ST and o, SR 08 el i
B g o T B L e ar oup
fii ni ng a he \
g et e?) . potepfeélésg’{sea}nﬂugl_tgljs F‘QF@‘H: 18 %4.%“’3;:5 c?f)s es | )
g1, 3-tri oxinflarAmatory sedrditionk; Zesperiilly camhrids whdc segd.ed to be
usefl as sedatives. az?[‘%s S@éo%t %?ﬁ% %ﬂgngg_g%ﬁd ggrﬁl_-ﬂ')ﬁ French
Pat it 1,451,417 as an | NEAPWRIERAL" Po ,eE E 8
& | sacdihr i (1982) - report - thier yesmltsh ofastudies efnulserineaproteases i ci de, and to

[e H - | « Do
f Pat ent 3, Qe B4 ug:g%f‘eiggtafﬂngog?l 3 *ﬁaﬁgﬁ:a@i}d elastase,

2 onret ny! SacCaCt gfgslixqs’(}-and bovine chymotrypsina%o?)t i_w}ith 4-nitro-

: phenylesters and thioesters of N-trifluoroacetylanthranilates,

2-substituted-4H-3,1-benzoxazin-4-ones, . 2-substituted-

1 15 4-quinazolinones and 2-substitutcd-4-chloroquinazolinés.

: Cha, Biochem. Pharmacol., 24, 2177-2185 (1975)
discusses kinetic approaches to the study of the binding of
inhibitors to macromolecules, such as enzymes, and methods
for determination of such parameters as the inhibition

20 constants, reaction rates and bound and unbound enzyme
concentrations.

Jones et al., U.S. Patent 4,276,298 discloses
2-R-1,2-benzisothiazolinone-1,1-dioxides, where R is phenyl
substituted by fluoro, dinitro, trifluoromethyl, cyano, alkoxy-

25 carbonyl, alkylcarbonyl, carboxyl, carbamoyl, alkylacylamino,
alkylsulfonyl, N,N-dialkylsulfamoyl, trifluoromethoxy, tri-
fluoromethylthio, trifluoromethylsulfonyl and trifluoromethyl-
sulfinyl, or pyridyl substituted the same as R when R is phenyl
except that pyridyl may also be mono-nitro substituted. The

30 compounds are said to have protease enzyme inhibitory
activity, especially elastase inhibitory activity, and to be useful
in the treatment of emphysema, rheumatoid arthritis and
other inflammatory diseases. -
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* PCT application WO 90/ 13549, discloses a series of
d saccharin derivatives useful as proteolytic enzyne

EP- A-483 928 relates to proteol ytic enzyne inhibitors of
[err] in which Ar is optionally substituted phenyl,
ant hryl . WO 90/ 13549 di scl oses other proteolytic enzyne
ich are 2-substituted sacchgrin derivatives of the formla:

in which L is-S -SO or -S(err]-and Rlerr] is selected
| ower al kanoyl , henal enyl , 206)t i gnal |y substituted

, 1- oxo-
btional Iy subeWeisucbdlnBiochamol 38, 2048-2038 (1985)
L discloses studies of the inhibitions of four chymotrypsin-like

enzymes, cathepsin G, rat mast cell proteases I and I, human
skin chymase and chymotrypsin Aq, by N-furoylsaccharin and
N-{2,4-dicyanophenyl)saccharin.

Svoboda et al., Coll. Czech. Chem. Commun., 51,
1133-1139 (1986) disclose the preparation of 4-hydroxy-
2H-1,2-benzothiazine-3-carboxylates by intramolecular
Dieckmann condensation of 2H-1,2-benzisothiazol-3-one-
2-acetate-1,1-dioxide esters.

Reczek et al. U.S. Patents 4,350,752 and 4,363,865
and Vanmeter et al, U.S. Patent 4,410,618 relate to
photographic reagents (Reczek 4,350,752 and Vanmeter gt al)
and photographic dyes (Reczek 4,363,865) and disclose various
2-substituted-saccharins useful for such applications, for
example photographic reagents bound through a heteroatom to
an imidomethyl blocking group (Reczek 4,350,752), carrier-
diffusible photographic dyes bound to the nitrogen atom of an
imide through a 1,1-alkylene group (Reczek 4,363,865) and
20 N-acylmethylimides which are described as blocked

photographic reagents and which have a residue of an organic
photographic. reagent containing a hetero atom through which
A it is bound to the blocking group (Vanmeter).
Freed gt al. U.S. Patent 3,314,960 discloses
98 25 2-(1,1,3-trioxo-1,2-benzisothiazol-2-yl)glutarimides which are
R stated to be useful as sedatives.
kX 2-Chloromethylsaccharin is disclosed in
' French Patent 1,451,417 as an intermediate for the
preparation of N-methylsaccharin d,l-trans-chrysanthemate,
30 useful as an insecticide, and Lo U.S. Patent 3,002,884 discloses
2-chloro, 2-bromo and 2-iodomethylsaccharins, useful as
fungicidal agents.
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e - substituted saccharin derivatives bearing a phosphate,

phosphonat e function on the side chain in position 2 of the
The present invention relates to

-R err]-2-saccharinyl net hyl,

ferr]-4,5,6, 7-t et ahydr o- 2- sacchari - nyl net hyl and

et rahydr o- 2- sacchari nyl net hyl phosphates, phosphonates and

of fornulae I, Il and Il A ¥$spectively hereinbel ow whi ch have

yme inhibitory activity and which are useful in the treat- nent

atrent. of acqmrR, Sol Pedoebblciiaf WE Bglase PPl o

iCar 1 idisclases ah sefriesc ofv 3-gurbstiduled: isac erivatbres ngefwbunt of a
vof fq m&a:e' hb gﬁfxrhé\ mhlbltBF? invention further relates to a

_T use aco Li@h Il or IIAin the treatnent of
'“t ive d| seases PEGSOE | ihYentign Felates: I d+-Ra-B2pRarent in need of

at genty ga FElrsRYRAEtHS ntmm%mwgtaekfﬁeats \67 ek AD}diid-C_enzyne
ng “ampunt f t he co r r [ 1A The
.on al s@-§&f 3&%“”6“%1{9&3 f‘o‘fﬁegﬁ'gﬂ |ygﬁ°of a conpound of

f40r. é] | o I Zasaddh%nﬁylmethghpphslsphamm phgsphonates and

-REerr] - R er

4- R _r] -4- NM%Q{%%$ ‘%}aﬁ&gﬁé% ?Etcﬁ %% gﬁz-rﬁy%%‘ﬁ“ysaccharl n or a
4, 78> 4,5, 6, hereinbehysir oviichahavet protease henzymen inhibitptysattividy
‘_j 148, 0'anB! 9B "efe Aefitofn  feMiichrhleht "GY WeBRRLAYEN the presence
3§ Nbre ﬁp&%ﬂ&‘qscal ly this invention relates to

4-§[[ prr]-Rlerr]-Rerr]- ?‘lx%afrw&"tidﬂy 'al%t %lat@d‘% comgosmons for the

Shodbhat co. DSEUHALL ok LAREOEHILYH PSP ARG SRETFOPTE no
§ pharmaceutlcal carrier and an effective proteolytic enzyme

5 15 iphibiting amount of a compound of formula I, II or IIA.

The invention further relates to a method of use of

a compound of formula I, II or IIA in the treatment of
% degenerative diseases which comprises administering to a
patient in need of such treatment a medicament containing an
effective proteolytic enzyme inhibiting amount of the
compound of formula I, II or HA.

The invention also relates to a process for the
preparation of a compound of formula I, II or ITA which
comprises reacting a 4-Ri-Rz-R3-2-halomethylsaccharin, a
25 4-R4-4-R5-6-Rg-4,5,6,7-tetrahydro-2-halomethylsaccharin or a
! 4,7-C-4,5,6,7-tetrahydro-2-halomethylsaccharin with a

phosphate, phosphonate or phosphinic acid of formula III
hereinbelow in the presence of an acid-acceptor.
More specifically this invention relates to
30 4-Rj-R2-R3-2-saccharinylmethyl and 4-R4-4-R5-6-Rg-
4,5,6,7-tetrahydro-2-saccharinylmethyl phosphates,
phosphonates and phosphinates having the formulae:

1%}
o
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o e,

10

15

and

l _N-CH,0-P-(0),A and

A\
* d o (OB

0
|

/N-CHzo-P-(O),,A

S
R y) .
s ¢ Y% (O)mB

11

wherein:

R1 is hydrogen, halogen, lower-alkyl, perfluoro-
Iower-alkyl, perchloro-lower-alkyl, lower-alkenyl, lower-
alkynyl, cyano, amino, lower-alkylamino, di-lower-alkylamino,
carboxan;xidd,' lower-alkoxy, benzyloxy, hydroxy, lower-alkoxy-
carbonyl or phenyl;

R2 and R3 are independently hydrogen or a
substituent in any of the available 5-, 6- or 7-positions
selected from the group consisting of halogen, cyano, nitro,

=B, 1-lower-alkyl-2-pyrrolyl, lower-alkylsulfonylamino,
polyfluoro-lower-alkylsulfonylamino, polychloro-lower-
alkyisulfonylamino, aminosulfonyl, lower-alkyl, polyfluoro-
lower-alkyl, polychloro-lower-alkyl, cycloalkyl, lower-alkoxy,
hydroxy, carboxy, carboxamido, hydroxy‘-lower-alkyl, formyl,
aminomethyl, polyfluoro-lower-alkylsulfonyl, polychloro-
lower-alkylsulfonyl, lower-alkylsulfonylaminosulfonyl, lower-
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Rlerr] is hydrogen, hal ogen, |ower-alkyl, :
ower - al kyl, perchl oro-1ower-al kyl, |ower-alkenyl, |ower-alkynyl,

g, am no, |ower-alkylanmno, di-Iower-alkylanm no, carboxani do,
Xy, benzyl oxy, hydroxy, |ower-al koxy- car bonyl or phenyl;
Rlerr] are independently hydrogen or a substituent in any of the
, 6- or 7-positions selected from the group consisting of
yano, nitro, N=B, 1-lower-alkyl-2-pyrrolyl,
yl sul f onyl am no, ponquoro- Iomer aIkyIsquonyIanino,
oro- | ower -al k Isufo Iani aanos | owe
or o- | AEOXRIERpORYI- riglicyIggebenylamino,

il koxy ltdW@be;c bb;awlnceralh l@ﬁé Wcabkyxewg; al kyl, fornyl,
} ro (0]
or o oy RBEr 18RS, FoBIUI m“kamrgn At o &ml, ! over -

o2 KRR SBOR! ISR B SO T IR cor
k?)é}y?lq KoREH (ansi/vefl xmﬁ{)éeng)%em whesRR is lowsoRlkylsq err] R

-0 E:‘; err]- allﬁi;lnk‘1 H%ng%f %thyl égﬂénlxe yltfﬁmm¥ﬁeny st enzyl or
> Wmopnﬁa&htm sibstityents csp B‘}tefir &ﬂ%n’é"l’@"m substituents

Eted f rorrbivewmt Wr hatoeenalak@xyNeB il @eaninstte N Brhihogach
dnce IS

; I | kyl ,
SRR b ol i iy
'- er - al kyl--pyprodidiayi nyl—plpendfhjﬂenzykroi holiayhzihpiperhzimyldazol yl or

S atomor 4 arhav Sl abiping it dE %r‘i%‘%ﬁ&é}%&f%’%%%?f dge bri dging the

3- atg
carbon at ons laimidazdyb or &ﬂbpayrlqmalkm)ﬁmmothe atoms of the bridge

consg st of one or two Qﬁ”ﬁ?he iR ggther re ¥&eﬂ¥ at@eaﬁ@ﬁre r different

het ef oat o sel ected fr onsistfng o gen, sulfur and
ni t riogeni 3 R[Qé}ir}mﬁg bsfjtntesh, Ofomﬁt hylated &fuﬁﬁéﬁyl ndoe byidging i s
hydripgen or Rhé "@irboh C¥®m/akYthe 5,6 o' 6/ Ydsitichg Whefeih. tHeakgsimt 0get her |
reprpsent et @fl the | bridge consist of one or two carbon atoms and two of
4 the same or different heteroatoms selected from the group -
" consisting of oxygen, sulfur and nitrogen;
20 R4 is hydrogen, lower-alkyl or phenyl;

Rs is hydrogen or primary lower-alkyl;

or R4 and Rs, taken together, represent ethylene;

Re¢ is hydrogen or lower-alkoxy;

_ m and n are independently 0 or 1;
25 when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl, lower-alkoxyphenyl or benzyl,

i or, taken together, represent:

PR
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err] is hydrogen or |ower-al koxy; m and n are independently
when mand n are 1, A and B are independently hydrogen,
phenyl , | ower-al koxyphenyl or benzyl, or, t aken toget her,
[err] -

-8-
CH,

R
| | ___\R »  «CH Z)p y -(CHy),- ,
CH, 8
o (X
-cuz'-r “N—OR,
"""‘0R1° or

where R7 and Rg are independently hydrogen or chlorine,
Rog and Rjp each is hydrogen or together represent iso-
propylidene, pis O or 1 and r is 2, 3 or 4;
5 when m is 1 and n is 0, A and B are independently

fower-alkyl, phenyl, benzyl or 2-pyridinyl; and

when m and n are 0, A and B are independently
lower-alkyl, phenyl or lower-alkoxyphenyl.

The invention also relates to compounds of the

10 formula:

CO
0
I il
/N-CHzo-P-(O)nA
//s\\
O O O)mB
IIA

R )
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e r] and Rlerr] are independently hydrogen or chlorine, Rlerr] and
ach is hydrogen or together represent | sopropylidene, pis Or

is 2, 3 or 4 when mis 1 and nis 0, A and B are independently
*kyl, phenyl, benzyl or 2-pyridinyl; and when mand n are 0, A
fe independently | ower-al kyl, phenyl or |ower-al koxyphenyl, The

‘on also relates to conmpounds of the formil a:

A wherein Cis nethylengg_ethylene or dinethylnethylene,
gger any nmet hyl ene, and A, B, mand n %ave t he neani ng defined

nbef ore fo fQr ae | d

[ referred conmpounds. of formula | are

e wherein:W herel Af me 3/’lfﬁnt9geﬁh§/ﬁ) e rary digpeth r@gb’égﬂﬂqey Cerr]

B -alkyl a em'abl yanettiyddne, mdpk| B; swramby havestie mlmkadm gor Iovverl-l
XY, espeC| X ower - al koxy, especially
'] | ower-a %38%926 sglég gﬂfwﬂﬁg[ﬁcﬁ{{ﬁ (}? | sopropoxy

RBal koxyl koxy, espdtreferred zcmpoundmmmﬁonpulay are those

8 - al kogy p‘? % dﬂyver al kyl eneoxy, especially methoxy-I| ower-al kyl eneox-
foxy, of polyhy roxyal koxy or ketal or acetal thereof e&ecially

fdr oxyal koxy, or ket &1 08 hydtogen; Homesfalkylnespeciabiye Cispelowestry
i hydr oxy p{IRPP*#hd ?ﬁox‘é' EBpdLTALlY CprpyL N $6diftbpyl or sec-butyl, or
lower-alkoxy, especially methoxy or ethoxy;
R4 is lower-alkoxy, especially Ci.3 lower-alkoxy
10 and more especially methoxy or isopropoxy, polyalkoxyalkoxy,
especially 2,3-dimethoxypropoxy, lower-alkoxy-poly-lower-
i _alkyleneoxy, especially methoxy-lower-alkyleneoxyethoxy, or
1 polyhydroxyalkoxy, or ketal or acetal thereof, especially
dihydroxyalkoxy, or ketal or acetal thereof, and more
15 especially 2,3-dihydroxypropoxy, or dimethyl ketal thereof;
R3 is hydrogen or lower-alkoxy, especially

methoxy;

m and n both are O or 1;

when m and n are 1, A and B are independently

20 hydrogen, Iower—alkyi phenyl, lower-alkoxyphenyl or benzyl;
and

when m and n are 0, A and B are independently
lower-alkyl phenyl or lower-alkoxyphenyl.

Other preferred compounds of formula I are those

25 wherein:

R is hydrogen, lower-alkyl, especially Ci.4 lower-
alkyl and more especially isopropyl or sec-butyl, or lower-
alkoxy, especially methoxy or ethoxy;

R, is hydrogen, hydroxy or lower-alkoxy,

30 especially methoxy or ethoxy, or polyhydroxyalkoxy, or ketal
or acetal thereof, especially dihydroxyalkoxy, or ketal or acetal
thereof, more especially 2,3-dihydroxypropoxy, or dimethyl
ketal thereof; o

R3 is hydrogen; This Shee Fas By
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P i s hydrogen or | ower-al koxy, especially nethoxy; m and

> 1, when mand n are 1, A and B are independently
al kyl, phenyl, |ower-al koxyphenyl or benzyl; and when
A and B are independently | ower - al kyl , phenyl or
henyl . O her preferred conpounds of fornula | are those

Rlerr] is hydrogen, |ower-alkyl, especially Cerr]
nd nore especially isopropgl or sec-butyl, or |ower-alkoxy,
met hoxy or el hoxy; Rlerr] is hydrogen hydr oxy or

, especi al | rret hox or et hox hyqr oxyal koxy, or ket al
t her eof } I‘} ?Fh}dr‘%x%ﬂé{ lggﬁg §5 R%‘%/% b acet al
MG abbt;h Zh%wgendrlmnﬂhyxy eslgs ml‘lynechyq] lower- ket al
; e ‘é‘?’ég?/%f?gg@meﬂ??%ﬂ]eé’ﬂ&é: df‘géf% T rﬁj}{fy%gen
: ' anlwyslcl lac:)Wgr-éIlmxy]ph hle?ybrezalquzlyl andand nore especi al | ydrret hyl ,
opr pyl or r an
& are o a bt LGB n Ar8067 A 45N HE AR ha e'**%w
Sikyl , espaséalinl bothg lower-alkybr cap@allxnéimrlewer-a! Jelsp@si ally butyl,
-or Lowreagwmynﬁhwlesmﬁl lo¥ WQP&WED§P(1 nore especially
Py eespeclally methoxyphenyl and more especially 4-methoxy-
phenyl.
10 Preferred compounds of formula II are those
wherein:

when m

R4 is hydrogen or lower-alkyl, especially methyl,
ethyl or isopropyl, more especially methyl;

Rs is hydrogen or methyl;
15 Rg is hydrogen or lower-alkoxy;

m and n are both 0 or 1;

when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl or benzyl; and _

when m and n are 0, A and B are independently
20 lower-alkyl, phenyl or lower-alkoxyphenyl.
Other preferred compounds of formula II are those

wherein:
R4 is lower-alkyl, especially methyl;
~ Rs is primary lower-alkyl, especially methyl;
25 Re¢ is hydrogen or lower-alkoxy, especially
‘ hydrogen;

m and n both are 0 or 1, especially 1;

A and B are independently, especially both, lower-
alkyl, especially Ci4 lower-alkyl.
30 Particularly preferred compounds of formula II are
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those wherein
R4 is hydrogen or lower-alkyl; and
Rs5 is hydrogen or primary lower-alkyl; or
R4 and Rs, taken together, represent ethylene

—_—
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d conpounds of fornula Il are those wherein: Rierr] is

“or lower-alkyl, especially nethyl, ethyl or isopropyl, nor e

Ly met hyl ; Rlerr] is hydrogen or nethyl; Rerr] is

r | ower-al koxy; mand n are both 0 or 1; when mand n
and B are independently hydrogen, |ower-alkyl, phenyl or benzyl;
. when mand n are 0, A and B are independently | ower-al kyl, phenyl
ver - al koxyphenyl . Q her prefigr-red conpounds of forrmula Il are
wher ei n: Rlerr] is lower-al kyl, especially nethyl; Rl err]

1 I drogen or

; {I gﬂ(gx;owggpgl::(gl I yeﬁ&??%aé%yumérm’%%a% tﬁ% éé)bpgﬁgg% BN especi al l'y
A andiayiag ethend@péﬁdlemwturds ﬁetmalaISbemdl | amerusah?y!c eslpeC|I ?I |y
. I r 0 ornmu a
o e in e ghecaleatod shoyeseastimg o, 1 L
Bvdr ogen H}T%QI ldaIi Ky OWVCI' fO!’ the rsake apfi ERFEKIL] suchken

gt her , SreIUoﬁﬁpcﬁtincﬁt higk efiRquently hhnféi'plﬁsd sQ@cﬂﬂ?ﬁ?aéélx‘li’%;tﬁ&atsu;r‘le amed
Jounds hayo bl rl&nee”ﬁnecer?%tftr“cliehs.giﬁiﬂ‘ézwaﬁt?gm SesenbIng]: ox1 des.
§ver f or t héhe akempouhde wft yhe vabntiOllrpEmdld&xeﬂ'lr ituéll’ogwg ir'lopdiﬁ%?t gf -

h d t n ure W er ei na
oo L'eviohfeﬁou%d?%& “berdt e, S dfperralft DS cu

fcrties. alkoxy anddomereilkaneemean mmdmovaler| Iaialphatlo\/\mdxahlsoﬁydanﬂ

g | ched chain
1.2 kenglﬁaﬁammrmaafeat chbirP'}akica1s 96F FRIr- g@fz:oogéédpw

oo @ D T

o v 2 q

ey
el Rols

or

: aI kane)a ‘?rfgg]-e% Hog'%g@blsylu fer dayerMMam@y eftsydh et hyl,
Pl | sgp[ s Igg?ﬁe?llforsefmﬁ e L?]legh)hutétg 1 n dgg] tha 3-butyl,
¥yl pent §‘I¥i’mﬁet?ﬁﬂ TS N 5%8%%5’1 HREthy- 331)!4 3y,

1-methylbutyl, 2- methylbutyl neopentyl, n-hexyl, 1-methyl-

15 pentyl, 3-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 2-hexyl,

- 3-hexyl, 1,1,3,3-tetramethylpentyl, 1,1-dimethyloctyl and the
like.

As used herein the terms cycloalkyl and
cycloalkyloxy mean such radicals having: from three to seven

20 carbon atoms illustrated by cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl, cycloheptyl, cyclopropyloxy, cyclobutyloxy
cyclopentyloxy and cycloheptyloxy.

As used herein the term halogen (or halo) means
fluorine, chlorine, bromine or iodine.

25 As used herein the terms lower-alkenyl and lower-
alkynyl mean monovalent, unsaturated radicals, including
branched chain radicals, of from two to ten carbon atoms and
thus include 1-ethenyl, 1-(2-propenyl), 1-(2-butenyl),
1-(1-methyl-2-propenyl), 1-(4-methyl-2-pentenyl), 4,4,6-tri-

30 methyl-2-heptenyl, 1-ethynyl, 1-(2-propynyl), 1-(2-butynyl),
1-(1-methyl-2-propynyl), 1-(4-methyl-2-pentynyl), and the
like.

As used herein, the term Ci.jp-alkylene means
divalent, saturated radicals, including branched chain radicals,

35 of from two to ten carbon atoms having their free valences on

—
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@#ranet hyl pentyl, 1,1-dinmethyloctyl and the like. °~ As used
ternms cycl oal kyl and cycl oal kyl oxy nean such radi cal s having
£e to seven carbon atons illustrated by cyclopropyl, cyclobutyl,
tyl, cycl ohexyl, cycloheptyl, cyclopropyl oxy, cyclobutyloxy, cy-
xy and cycloheptyloxy. As used herein the term hal ogen (or
ans fluorine, chlorine, brom ne or iodine. As used herein the
sower - al kenyl and | ower - al kynyl .pg@an nonoval ent, unsaturated

¥s, including branched chain radicals, of fromtwo to ten carbon

and th l, en ten
: skl Sertbue GRS A, P RORE W 1g kol Ritas
,yI, 1éﬁ;lpnbp§amr;ted1 r@dmln,ymgd:l)xdlmg gfranched chain ra?lﬁ(zlals? neptenyt,
met hyl, g’%r%?%ﬂ@&é te% é{m@ﬁt Some 1Y Mkir fRE1vARRCE! As
lerein, the termCerr]- ne neans radi cal ,

ng br &he Heme: ori dif f%ﬂéaﬂaj OB atomsn t$7é¢ derma Mbm udens having

el di VAl el e B, R e T aa el s, of
froff 1one to 3&78 B id%ﬁ’ﬁ %\%l?d“i Hﬁ?ul "r%é‘dvén E’énGE%e SY R sane’ or

di fgger ent caUqgm, aalzos m&hyhnbﬁrdrhﬁhﬂaﬁe, fiche2 aathyherigke.

1, 3propy| ene, 1, 4-butyl ene

lik§ and in the case ofif’y 3?dd’8’f‘?’?ylg\e éeﬁ%t%l esﬁé‘!k%@hﬂ’?%‘l SRerand the

§ 21 G5y HRE DML Bvek SRR pER MeCr [ RIS 0BT 21,

3 - al kyl ealémlﬁmr oifer mww&yémgomamaus véivalents satueated r ad| cal s.

' radicals, including branched radicals, of from two to five
carbon atoms. That term thus includes CH3(OCH2CH2);0-,
CH3CH2[OCH2CH(CH3]p0-. where p = 2-4, and the like.

15 As used herein, hydroxy-lower-alkoxy means
lower-alkoxy as defined above substituted by a hydroxy group
other than on the C-1 carbon atom and thus includes
2-hydroxyethoxy and the like. |

As used herein, the term polyhydroxyalkoxy

20 means such a group wherein alkoxy is a monovalent aliphatic
radical of from two to five carbon atoms substituted by from
two or four hydroxy groups none of which are attached to the
same or the C-1 carbon atom and thus includes 2,3-dihydroxy-
propoxy, 2,3,4,5-tetrahydroxypentoxy and the like.

25 As used herein, the term polyalkoxyalkoxy means
monovalent aliphatic alkoxy radicals of from three to five
carbon atoms substituted by from two to four methoxy or

X ethoxy groups none of which are attached to the same or the

) C-1 carbon atom. '

30 The compounds of the present invention inhibit the
activity of serine proteases, specifically human leukocyte
elastase and the chymotrypsin-like enzymes, and are thus
useful in the treatment of degenerative disease conditions
such as emphysema, rheumatoid arthritis, pancreatitis, cystic

35 fibrosis, chronic bronchitis, adult respiratory distress
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B r anched radicals, of fromtw to five carbon atons. That term
es CHerr](OCHerr]CHerr])[err]O, CHerr]CH err]

CH(OH err]] O where p = 2-4. and the liKke. As used herein,
ower - al koxy neans | ower-al koxy as defined above substituted by a
roup other than on the G 1 carbon atom and thus incl udes

et hoxy and the |ike. As used herein, the term

xyal koxy means such a group whkBei n al koxy is a nonoval ent
~radical of fromtw to five carbon atons substituted by fromtwo

6101 O BRHDS 1BPGAIoH)! BhuRlCRERE N Blobilsis gEs O the C 1

tom a rox

1t et r alpeiphigpunt 6rg 4-Heam1krerpsm dﬂécm& herein, the term

yal koxy means goy@hggﬁn&g I0ZN B rnfnl 34 kp)gy aedi BAl é)f fromthree
arbon ato titut t our t hoxy, or, et hoxy

: none oprmga lé)fé'eﬂ?tﬂ%m(}datﬁ‘l{lfg Xfﬂe%oha egﬂsea Ra%inat om
fipougds 40Rf ALBER re—sva@m 5J’6/Enﬁeltﬂihydibl-@Halbﬁﬂt%?{slﬁ%bhﬁrmftﬁﬁrl ne .
ses, “spec e ase.an e _chynotyypsin-1ike
s, and 4 ¢h‘€5 ge?ﬁfﬂ? gﬁ?@ﬂ@?s%‘? Chatii n dFSPECRY 1sease
cond@Ei-ons suegitinsareppropriate rpimsphbncdaerd [diidsteyr, plaospheatic tacid cystic

fibrE@i's, chronic t S o] tress syndrone,
i nf ] tory Q%}QE % ?h%gggﬂﬁéseésla g @% wmgﬁr%hl gous and
al p 1-antitrypsin deficiency. The conpounds of forrmulas I, Il and I A
are @repared by reaction of a 4-Rerr]ORerr]-R[err]-2-hal onet hyl sacchari n,
4- R(@gr] - 4-Rferri=6-Rferr}=4,5, 6, 7- te rahydro 2- hal onet hyl saccharin or
4, 7-§&4, 5, GisLee QXe‘ER 1%: aI onmet hy aAI n respectively with an
apprlsrlate ester hosphoni ¢ aci d nono-ester or
phos JnIC a ‘Ia &rr]

(o)m

o

10 where A, B, m and n have the meanings given hereinabove
except that when m and n are 1, A and B are other than
‘hydrogen. The reaction can be carried out in the presence of
an acid-acceptor, such as an alkali metal carbonate, a tri-
lower-alkylamine or 1,8-diaiabicyclo[5.4.0]undec-7—ene,

15 hereinafter DBU. The reaction is carried out in an organic
solvent inert under the conditions of the reaction, for example
acetone, methylethylketone (MEK), acetonitrile, tetrahydro-
furan (THF), diethylether, dimethylformamide (DMF),
N-methylpyrrolidinone, methylene dichloride (MDC), xylene,

20 toluene or lower-alkanols, at a temperature in the range from
ambient up to the boiling point of the solvent used.

The compounds of formulas I, II and IIA wherein
m and n are 1 and A and B are hydrogen are prepared by
hydrogenolysis of the corresponding compounds wherein

35 mandnare 1 and A and B are benzyl.

The 4-R1-R2-R3-2-halomethylsaccharins required
for the preparation of the compounds of formula I are
prepared by the methods described by D'Alelio et al.,




B, mand n have the neani ngs .gi'ven her ei nabove except that when m
“are 1, A and B are other than hydrogen. The reaction can be carried
n the presence of an acid-acceptor, such as an al kali metal carbonate,
8 -1 ower-al kyl am ne or 1, 8-diazabicyclo[5,4, Jundec-7-ene, hereinafter
8 The reaction is carri ed out in an organic solvent inert under the

ki tions of the reaction, for exanpl e acetone, nethylethyl ketone (MEK),
(B onitrile, tetrahy- dr of ur an (THF) y 1 di~et hyl et her. di net hyl f or mam de
DME-), N-net hyl pyrrolidinone, nethylene dichloride (MDC), xylene, toluene

] ol W et S0BRRL AR 2L SR 22 17 11
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fo t he prepXFeR3rg c!’fY tq%Vseﬁgaalndyewfﬁpmn@el sapatiBitedar ed by the
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reafft ed wi t hsaeshagix derivdtia | forhylar O¥i deThe l,atteduoa réactionbst i t ut ed
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err] - >I;[e\“r$ Rar2h WQKBXW"’ W@&E@Iﬁaﬂfngoﬁﬂuhor\?ulﬁ'hwh,mmm on
reagtion w tbnaréa!étwkmmla Ci:ﬁxcﬁflahﬂlﬂd@%r% hb$pHErhS ORihalideOr d the

Foru o Vi, aefordrdh! ﬁp%pkmﬁ%f” 1y R a@%%‘écmf‘ saceiaiin na o
la VI, dedvatifeeref] folhela [VI.R err] ha\{e t he meani ngs gi ven above and

15 The 4-R;-Rz-R3-2-halomethylsaccharins of
formula VI, where Rj, Rz, R3 have the meanings given above
and X is chlorine or bromine, can also be prepared by reaction
of a corresponding 4-R;-R2-R3-2-phenylthiomethylsaccharin
with a sulfuryl halide in an inert organic solvent, for- example

20 MDC, ethylene dichloride (EDC) or carbon tetrachloride, at a
temperature from around 0°C to around 30°C. The 4-R;-R2-Rs-
2-phenylthiomethylsaccharins are in turn prepared by
reaction of a 4-R;-Rz-Rsz-saccharin of formula IV with a halo-
methylphenyl sulfide in an inert organic solvent, such as

25 toluene, xylene, DMF or MDC at a temperature in the range
from ambient up to the boiling point of the solvent used. The
reaction can be carried out by reaction of the halomethyl
phenyl sulfide with either the thallium salt of the saccharin
derivative of formula IV (prepared by reaction of the

30 saccharin derivative with a thallium lower-alkoxide in a
lower-alkanol); or with a di-lower-alkyl ammonium salt of the
saccharin derivative (prepared as described below) in the
presence of a tetra-lower-alkyl ammonium halide, such as
tetrabutyl ammonium bromide (hereinafter TBAB); or with the

35 saccharin derivative of formula 1V pcx se in the presence of a
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Mt ori ne or brom ne, can also be prepared by reaction of a
¥ng 4- Rlerr]-Rlerr]-Rerr]-2-phenylthionethyl saccharin with a
ide in an inert organic solvent, for exanple MDC, ethylene

(EDC) or carbon tetrachl ori de, at a temperature from around
around 30[err]C. The

err]-Rerr]-2-phenylthionethylsaccharina are in turn prepared by
a 4-Rerr]-Rerr]-Rerr]-sigcharin of formula IV with a
Fphenyl sulfide in an inert organic solvent, such as toluene,

e he ran a nt up to the
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s o axfaﬁdsmhldehyderayr a1 305 oxane.e ralndd a mhlbmsclialne; onet hyl
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unds of forrmula IV can al so-be prepared by reaction at a
R err]- R[err] N, N-di - | ower - al kyl enzam de of fornmula VI with one
#i val ent of a'lower-alkyl alkali netal, such as lithium Optionally

w esence of a

-17-

The compounds of formula IV can also be prepared
by reaction of a 2-Rj-R3-R3-N,N-di-lower-alkylbenzamide of
formula VII with one molar equivalent of a lower-alkyl alkali
metal, such as lithium, optionally in the presence of a tetra-

5 lower-alkylethylenediamine in an inert organic solvent, for
example THF, and reaction of the resulting alkali metal salt
either with sulfur dioxide at a temperature in the range from
-50°C to -80°C followed by reaction of the resulting alkali
metal sulfinate with hydroxylamine-O-sulfonic acid in the

10 presence of aqueous base, or with a sulfuryl halide followed

by ammonia. When the sulfur dioxide-hydroxylamine-

O-sulfonic acid route is used, it is particularly advantageous to

neutralize the hydroxylamine-O-sulfonic acid with a base,

preferably with one equivalent of aqueous sodium hydroxide,

15 prior to addition of the alkali metal sulfinate. The resulting

2-R1-R2-R3-6-amino-sulfonyl-N,N-di-lower-alkyl-benzamide is
thereafter heated in an acid medium to effect cyclization of the
Iatter to produce the di-lower-alkyl ammonium salt of the

desired 2-Rj-R2-R3-saccharin of formula IV, which can be used

20 as such in the subsequent reaction or, if desired, can be

hydrolyzed in dilute acid and the fre¢ saccharin isolated. It is

preferred to carry out the cyclization in refluxing glacial acetic

acid. The method is illustrated as follows where Ri, R2, R3 and

Alk have the meanings given above, and the alkali metal is
25 lithium.
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Fa- | ower - al kyl et hyl enedi anine in an inert organic solvent, for
THF, and reaction of the resulting alkali netal salt elther wth
dioxide at a tenperature in the range from-50[er]rCto -80[err]C
d by reaction of the resulting alkali netal sulfinate. with
ylam ne-Osulfonic acid in the presence of aqueous base or with a
yl halide followed by ammonia. When the sul fur™’

e- hydroxyl am ne-O-sul fonl8-acid route is used, it is partlcul arly

abI y with one equival ent of aqueous soﬁ um hydroxide. prior to
% on @ thg alkali netal sulfinate. The resul

err{:@w - 6- azﬁﬂplaulfonyl - |
al gzt of tol

pro I -1 ower - aIk moni um s e desired

r]-Rerr]- ngPOIS(Qf f or mul (%I}‘ an be used as such
Re equent react | on Or g :ggm redis can be yzed in dilute acid
BhBs free saccharin |Fglgbeﬁ. It is preferred to carry out the

n
gdak)hyl- benzani de is
clization of the latter to

8zation in refluxing 7af acetic acid. The nethod is illustrated as
§Ws Wikre Rlerr], 3Rlerr] and Al k haje the neani ngs given above,
the al kali metal is lithium [err]

Iv

‘ The compounds of formula IV where Rj is either
fprimary or secondary lower-alkyl, and which are useful as
inermediates for the preparation of the compounds of formula
| as described above, are prepared by one of the following
methods.

The compounds of formula IV where R; is primary
lower-alkyl are prepared by reacting a. 4-methyl-R2-R3-
accharin  (formula IV, R is CH3) with two molar equivalents
of a lower-alkyl lithium in an inert organic solvent, for
kample THF, and reacting the resulting lithium salt with one
olar equivalent of a lower-alkyl halide, both reactions being

putied out at a temperature in the range from about -50°C to
30°C.

The compounds of formula IV where R; is primary

fower-alkyl and Ry and R3 are other than hydrogen, or

B is secondary lower-alkyl and Ry and Rs are as defined for

fmula I comprises reaction of a 2-primary-lower-alkyl-
\2-R3-N,N-di-lower-alkylbenzamide (formula VII,

i1 is primary-lower-alkyl) with one molar equivalent of either

? lower-alkyl lithium in the presence of a tetra-lower- TS e
Vkylethylenediamine or a lithium di-lower-alkylamide, This Sheet Has Be
Ptzonally in the presence of a tetra-lower-alkylethylene- [ [m,” l’m ”I”,I Im
Fimine, in an inert organic solvent, for example THF, and

Ction of the resulting lithium salt with one molar equivalent



@0s of formula IV where Rlerr] is either primary or secondary
and which are useful as internediates for the preparation of
s of formula | as described above, are prepared by one of the
t hods. The conpounds of formula IV where R err] is primry
are prepared by reacting a 4-nmethyl-Rerr]-R err]-saccharin
Rlerr] is CHerr]) with two nolar equi vaents of a | ower-al kyl
n inert organic solvent, fel9xanple THF, and reacting the
thiumsalt with one nolar equivalent of a | ower-al kyl halide,
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iy or the resulting lithium salt either with sulfur dioxide followed
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e Comb Suilnl hall) fOUINER S A ARG SITIELOn B
ed aboyke progluctbto réhacidesivedf 4tprémaryr oresecondary-lower-

ry-10 =2l Ryl rd-Rlersl eyt Oower - al kyl benzam de with one .
2 Ui vargkﬁé#%aksg%égﬁéy& prw Ir\)éact ion of the resulting lithium

sal t #-ther with sul furWhenithe Zelowerealkpl grpmposin- theard-bewer-sul foni c acid
o B R RS A S lA A BB o an
secoriay v- | onsethyky plkylation- Rffeqrd;-mqimrwgetﬁ ther dolowervalkyl  when the

g:: T a: ty: g Ks! B%ﬂhNQﬁ_ straight or branched depending uwpon whether

met ﬁ f A s ‘%EIE]OI‘ ‘branched Chain: loXJer-eaTl%y?l afide is wsed for the & '°
3 alkylation. On the other hand, when the 2-lower-alkyl group

in the starting material contains more than one carbon atom,

alkylation takes place on the carbon atom adjacent the

benzene ring and affords products having a sec.-lower-alkyl

group at the 2-position.

A particularly useful method for the preparation of
compounds IV where Rj is n-lower-alkyl and Rz and R3 are
hydrogen involves the protection of the benzylic protons of the
starting material VII with a trialkylsilyl group, thereby
permitting lithiation at the 6-position and formation of the
sulfonamide as described above. This approach is illustrated
© 30  as follows wherein R11-CH2 is n-lower-alkyl.
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A 2-n-lower-alkylbenzamide is silylated by
forming the benzylic anion using an alkyl lithium or,
preferably, a lithium dialkylamide (LDA) in an inert solvent,
preferably THF, and treating with a suitable chlorotrialkyl-
silane, preferably chlorotrimethylsilane. The saccharin is
synthesized as before, and the silyl group is removed by
treatment with a source of fluoride anion, preferably cesium
fluoride in DMF or tetra-n-butylammonium fluoride in an inert
solvent.

Access to certain of the required saccharin and
tetrahydrosaccharin intermediates in some cases requires
building up the two rings making up the saccharin nucleus.
Thus to prepare saccharins of formula IV where Rj is lower-
15 alkoxy, Rz is 7-hydroxy and R3 is hydrogen, 3,3-dithiobis-
¥ propionic acid is converted to the bis acid chloride by reaction
of the acid wnh thionyl chloride, and the aczd chloride is then
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-al kybenzam de is silylated by form ng the benzylic anion using
thiumor, preferably, a lithiumdial kylam de (LDA) in an inert
referably THF, and treating with a suitable chlorotrial kysil ane,
chlorotrimet hyl silane. The saccharin is synthesized as before,
yl group is renpved by treatnent with a source

-21-

reacted with two molar equivalents of benzylamine to produce
the bis N-benzylamide. The latter, on reaction with sulfuryl
chloride in an organic solvent, such as MDC, EDC or carbon
tetrachloride, affords 5-chloro-2-benzyl-2H-isothiazol-
3-one, which is oxidized with one molar equivalent of a
peracid, such as perbenzoic acid or 3-chloroperbenzoic acid, to
5-chloro-2-benzyl-3(2H)-isothiazolone 1l-oxide. The latter, on
heating under pressure with a 2-lower-alkoxyfuran in an
organic solvent, such as benzene, toluene or xylene, affords a
4-lower-alkoxy-7-hydroxy-2-benzyl-1,2-benzisothiazol-
3(2H)-one 1-oxide. The 7-hydroxy group can, if desired, then
be reacted with a lower-alkyl halide or a lower-alkyl-
(O-lower-alkylene)p-halide, where halide is bromide, chloride
or iodide, to give the corresponding 4,7-di-lower-alkoxy or
4-lower-alkoxy-7-{lower-alkyl-(O-lower-alkylene)p-O]-
2-benzyl-1,2-benzisothiazol-3(2H)-one 1-oxide.  Further
oxidation of the product with one molar equivalent of a
peracid as described above followed by catalytic debenzylation
affords the corresponding 4-lower-alkoxy-7-hydroxy-
saccharins. The method is illustrated as follows where

Bz is benzyl:

SOCl,
—~—4{SCH,CH,CO0H); —  » —{SCH,CH,CONHBz),
BzNH,
(1) SO,Cl,
{2) peracid
AKO o o
11
‘ ’ 0" ‘0Alk | B2
H "
K gm0y
1 3 o O 0 o
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B de anion, preferably cesiumfluoride in DVF or
ut yl amoni um fluoride in an inert sol vent Access to certain of
i red saccharin and tetrahydrosacchrin internediates in sone case
, building up the two rings naking up the saccharin nucleus. Thus
ire saccharins of fornula IV where Rlerr] is |ower-al koxy, Rerr] is
y and Rl err] is hydrogen, 3,3-dithiobispropionic acid is converted
is acid chloride by reaction of2ghe acid with thionyl chloride, and
chloride is then reacted with two nolar equivalents of benzylam ne
ce the bis N-be e. on r actlo h sul furyl

I n an organic nh% uc%qu EéﬁygﬁéaﬁF %ﬂpbéﬁ ng:H@hloride,
5-chl ¥H- s txhsiz;eld, 2£He| ﬁmiicbwng)lmddlﬁmnonhmmsed. oxi di zed with one
ui val ent of a peracid. such as perbenzoic acid or
perbenzoic acid, to 5-chloro-2-benzyl-3(2H)-isot iy azol one 1-oxi de.
“ter, on heating under pressure with a 2-1ower-al kgxkyfuran in an
solvent, such as benzene, toluene or xylene, affdds a

al kody- 7- hydr oxy- 2- benzyl - 1, 2- benzi sot hi azol - 3f2H)\one 1-oxi de. The
WXy group can, if desired, then be reacted with | ogpz al kyl halide
amer-alkyl (C)Iomer-alkylene)[err]-halide, er A de is brom de,
e or iodide, to give the corresponding 4, 7- fMdwer - § koxy or
al koxy-7-[1 ower-al kyl - (O | ower-al kylne)[err] -Q 3 benzyl -
i sot hi azol - 3(2H)-one 1-oxide. Further oxidation & the product wth
r equivalent of a peracid as de- scribed above foll owed by
c debenzyl ation affords the correspondi ng

al koxy-7- hydroxysaccharins. The method is illustrjated as follows
Bz is benzyl.
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When the 4,5,6, 7-tetrahydrosaccharin of -

Is desired, the follow ng nodification is used:

-23-

The 5-chloro-2-benzyl-2H-isothiazole-3-one
1-oxide may be oxidized with a suitable oxidizing agent,
preferably hydrogen peroxide in acetic acid, to the I,1-din; de
which is then reacted under typical Diels Alder conditiony with
the appropriate diene and reduced to provide the 2-benzy
tetrahydrosaccharin which is hydrogenolyzed as before tq the
tetrahydrosaccharin VIII, which may then be converted the
intermediate 2-halomethyl derivative by the procedures
described hereinbefore for the preparation of compound \i
from compound IV.

Compounds of formula I wherein Rp is lower- Alkyl
or phenyl and Rz and R3 are hydrogen may be synthesize,} by
an alternate route from 2-cyclohexenone:
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COOMe

COOMe
DDQ

SBz

Cl/HOAc/H,0

R,

COOMe

S0,Ci

—
2) HMPA/CNCOOMe

zSH

Montmorillonite KSF

R, ?1
é COOMe COOMe
SIS ¢
SBz
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g@lhe 5-chl oro-2-benzyl -2H-i sot hi azol a- 3-one 1-oxi de may be
‘th a suitable oxidizing agent, preferably hydrogen peroxide in
d, to the 1,1-dioxide which is then reacted undertypical Diels
gl tions with the

>0 0 <
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2-Cyclohexenone is reacted with the cuprate
(R1)2CuZ, where Z is lithium or Mg(X'")2, where X' is bromide,
chloride or iodide, followed by methyl cyanoformate .and
hexamethylphosphoramide (HMPA) according to the method of
5 Winkler et al, [Tet. Lett. 1987, 1051 and I. Org. Chem. 54,
4491 (1989)]. The resulting P-ketoester is reacted with
benzylmercaptan in the presence of the acidic clay
Montmorillonite KSF to produce a mixture of regioisomers of
the benzylthioenol ether. The mixture is aromatized by
10 treatment with dichlorodicyanobenzoquinone (DDQ) and
oxidized with chlorine gas in aqueous acid to provide the
sulfonyl chloride ester, which may then be converted to the
corresponding intermediate VI as shown earlier.
The 4,5,6,7-tetrahydrosaccharins which are the
15 starting materials for the compounds of formula II where
Rg is hydrogen are synthesized by a route similar to the
preceding one:

This Sheet Has Been Replaced

AR




ge-di ene and reduced to provide the 2-benzyl tetrahydrosaccharin
gy ogenol yzed as before to the tetrahydrosaccharin VIII1, which
sonverted to the internediate 2-hal omethyl derivative by the
escribed hereinbefore or the preparation of conpound VI from
Compounds of fornmula | wherein R err] is |ower-alkyl or
err] and Rlerr] are hydrogen may be syntheS|zed by

e route from 2- cyclohexenoag
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A 3-lower-alkyl-2-cyclohexenone is reacted with
the appropriate di-(lower-alkyl) lithium cuprate in an ethereal
solvent, preferably diethylether, at -50 to +20°C, preferably
about.0°C, and the resulting adduct is treated in sity with
methyl cyanoformate and hexamethylphosphoramide. The
6,6-di-(lower-alkyl)-2-oxocyclohexane carboxylate so
produced is reacted with benzyl mercaptan as described above
and the mixture of 2-(benzylthio)cyclohexene carboxylates is
oxidatively chlorinated as described above to provide a
mixture of chlorosulfonyl esters that are treated with
ammonia as before to yield the desired 4,4-di-(lower-alkyl)-
4,5,6,7-tetrahydrosaccharin VIIIA, which may then be
converted to the intermediate 2-halomethyl derivative as
described hereinbefore.

It will be appreciated that each of the conversions
of saccharin IV to 2-halomethylsaccharin VI described herein
are equally applicable to the conversion of tetrahydro-
saccharins VIII and VIIIA to the corresponding 2-halomethyl-
tetrahydrosaccharins.

The phosphates, phosphonates and phosphinic
acids of formula III belong to well known classes of
phosphorus compounds. References disclosing such classes of
phosphorus compounds and methods for their preparation are
numerous, for example, M. Regitz, Organische Phosphor-
Verbindungen I and II, Hauben-Weyl, Methoden Der
Organischen Chemie, Vierte Auflage, Erweiterungs-Und-Folge-
Bande, Bande E1 and E2, Georg Thieme Verlag StuttgartNew
York, 1982; Robert Engel, Ph.D., Synthesis of Carbon-
Phosphorus Bonds, CRC Press, Inc., Boca Raton, Florida, 1988;
J. Jankowska et al,, Synthesis (1984), 408; K. Nagasawa, Chem.
and Pharm. Bull. 7, 397 (1959); and J.G. Moffatt et al., J. Am,
Chem. Soc. 79, 1194 (1957).

Simple chemical transformations which are
conventional and well known to those skilled in the art of
chemistry can be used for effecting changes in functional



Bone is reacted with the cuprate (Rlerr])[err]CuZ, where Zis
(X-)—PeHT. where—X—1s brom de, chloride or iodide, followed

QUAERL hyl phosphor am de (HMPA) according to the
Nkl e?{hngg% eeh tt 1987, 1051 and J. al.Org. Chem 54,
The r -ketoester is reacted with benzyl m

the pr acidic clay Montnorillonite KSF to produce

regi oi somers of t he benzyl @ | oenol ether. The m xture is
y treatment w th dichlorodi cyanobenzoqw none (DDQ and oxi di zed
I ne gas Jjn _aqueous acjd to provide the sul fonyl chloride ester,

. herg9EPS Ry the SomRrous eb the spyeatian. | Hiasr exaples VI as shown
of o redieions ST AOS e fotioeiel 16, LTS,
SRR imBlo | SBbbIeh, ot Slidetidh 409N 12,
sulﬁdes or sulfoxides to prepare the corresponding, respective

" 5 sulfoxides or sulfones, saponification of esters to produce
corresponding carboxylic acids, catalytic debenzylation of

phenolic ethers, benzylamines or benzyl phosphates to

produce the corresponding phenols, debenzylated amines and
debenzylated phosphates, or reaction of phenols with an

= 10 alkylating agent in the presence of base or an alcohol in the

presence of a coupling agent to produce ethers as desired can

be carried out.

In standard biological test procedures, representa-
tive examples of compounds of the invention have been found
15 to possess human leukocyte elastase (HLE) inhibitory activity,

and are thus useful in the treatment of degenerative diseases,

such as emphysema, rheumatoid arthritis, pancreatitis, cystic
fibrosis, chronic bronchitis, adult respiratory distress
syndrome, inflammatory bowel disease, psoriasis, bullous

. 20 pemphigous and alpha-l-antitrypsin deficiency.

The compounds of the invention having basic
functions can be converted to the acid-addition salt form by
interaction of the base with an acid. In like manner, the free
base can be regenerated from the acid-addition salt form in

25 conventional manner, that is by treating the salts with cold,

" weak aqueous bases, for example alkali metal carbonates and
alkali metal bicarbonates. The bases thus regenerated can be
interacted with the same or a different acid to give back the
same .or a different acid-addition salt. Thus the bases and all

30 of their acid-addition salts are readily interconvertible.

Likewise compounds of the invention having acid,
i.e., carboxylic acid and phosphate, functions can be converted
to salt forms thereof by reaction of the acid or phosphate with
a base, such as alkali metal or ammonium hydroxides or with

35 organic bases such as alkyl, dialkyl or trialkylamines, and the




E A 3-1ower-al kyl -2-cycl ohexenone is reacted with the

® di-lower-alkyl) lithiumcuprate in an ethereal solvent,
iethylether, at -50 to +20[err]C, preferably about O[err]C, and
g adduct is treated in situ with nethyl cyanoformate and
osphoram de. The 6,-6-di- (| ower-al kyl)-2-oxocycl ohexane

so pro- duced is reacted with benzyl nercaptan as descri bed

e m xture of 2-(benzylthi-@%ycl ohexene caroxyl at es

ely chlorinated as described above to provide a mxture of
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gar t Orﬁmoé%@s 1BobR! tanffg lorgllshl in WRANE UgRts G - Phosphor us
Bon @ﬁg @ Réton [ ori, 1988; J. Jankovvska et al.
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nal gcam[n_m in the conpounds of the |nvent|on. For exanple, catalytic
B L5 om0 SO uR R, R AP SR B a5t 1o
it is preferred, of course, to use pharmaceutically acceptable
salts. Although water insolubility, high toxicity or lack of
crystalline character may make some particular salt species
. unsuitable or less desirable for use as such in a given
$§ 20 pharmaceutical application, the water-insoluble or toxic salts
: can be converted to the corresponding pharmaceutically
acceptable bases by decomposition of the salts with aqueous
base or aqueous acid as explained above, or alternatively they
can be converted to any desired pharmaceutically acceptable
25 salt by double decomposition reactions involving the anion or
' cation, for example by ion-exchange procedures.

Moreover, apart from their usefulness in
pharmaceutical applications, the salts are useful as
characterizing or identifying derivatives of the free bases or

30 free acids or in isolation or purification procedures. Like all of
the salts, such characterization or purification salt derivatives
can, if desired, be used to regenerate the pharmaceutically
acceptable free bases or free acids by reaction of the salts with
aqueous base or aqueous acid, or alternatively they can be
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Pt he correspondi ng, respective sul foxi des or sul fones,
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bosi tion of the dai® PRFMAZEFUODACIHSS COBIPARGHL ol sﬁﬁhd as expl ai ned
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Fﬁ;tlﬁ@%ﬁ “oPhE95aR® pastinifeied Sor° ‘é%ﬁ@%#’” SR Hco. dur es.
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sal tsfare usgitdtia@StneN bl Of' 44MniSfration, the duration of treatment,
: the size and physical condition of the patient, the potency of

30 the active component and the patient's response thereto. An

effective dosage amount of the active component can thus

readily be determined by the clinician after a consideration of

all criteria and using his best judgment on the patient's behalf.
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fg derivatives of the free bases or free acids or in isolation or
on procedures. Like all of the salts, such characterization or
on salt derivatives can, if desired, be used to regenerate the
it i cal |y acceptable free bases or free acids by reaction of the
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. Zstﬁ (BODY gof(_)ﬁﬁﬁlmlolﬁ—waﬂst Inlyémrmiﬂedmd aiée mixtare and N Thle i
- met hy O fif P s dissolved in
tic aigdaﬁ gﬁk’he@g? Fﬁb ooI eéﬁt %58?‘1 d%@qgnce rated
-ori c at¢actions mixtures vasd stigrad promdanwtparatsrww A sol ution of
0. %7 feth ea@dfemrfant 'ditwted NwitHTI 25BRUA] eABEr,a%iRfedr GRY Se Wi th
! e res ggé&ng&s l.ut.ion was sti[red al&,ﬂO[err]C or 1 hour
B addedV'WiCTG okt 180 sml}y grigd oveTe meagnesiym gsylfatg1 andy) ) cupric
chltorl ? 8'[ hydgghcenmratedul fTle ¢radd qﬁoﬂﬁct?w@as Ifﬂte%édrﬁhraﬁgﬁlat t beanfl 6 m
wat er err r en,.sol ut F,00mt enperature
over ni ght , pouh@ﬁhlﬁ%’d @Jéz% | M8 ang “ttﬁ‘i |b§\/\ﬁ r&"eﬁ?& ated was
col | ec} ed and tb iaffortdy4 23c gi (39%) aofr meit 16-Jrﬁxe nilate as an
2-chl of su éde nmet hyl benzoate whi ch was i nmedi ately added to 100 nml ice

cold -ff roxide and stirred at roomtenperature overnight. The
sol utign was aci dified tEhpHmethyl h6opathsiantiranilatedrsschprspagedici d, and t he

resul t fng precwzsfge@fma% G%QCH véd rmdzsexﬂltaeeﬁ&%xdeai@%eu (12%

OMW—~00DD

of 4-ngt hyl sacchar er re o (0,.005 nol)
4- et h§l sachar slutignzgogle OtQ) am{): a&ﬁﬁ hﬂ&g"é’leﬁco )ml)

CBI 0{0 fet hyl ptmyéddwl fm drotice?a Hn ishirdene Angslutioat aﬂ MBdeg reflux for
abou

4 the!?n Hf i7 & %?urﬁogiueﬂé i%' I8Ut e wvgtérh v%sh added dropwise

with snmng, the resulting orange solution was stirred at 0°C
for 1 hour and then added in 6 portions to a mixture of
2.18 g (0.013 mol) cupric chloride dihydrate and sulfur
dioxide (6.3 g) in 33 ml acetic acid and 6 ml water at 0°C. The
25 dark green solution was stirred at room temperature
overnight, poured into 300 ml ice-water, and the solid which
separated was collected and dried by suction to provide
1.11 g methyl 2-chlorosulfonyl-6-methylbenzoate which was
immediately added to 100 ml ice cold ammonium hydroxide
30 and stirred at room temperature overnight. The solution was
acidified to pH 1 with concentrated hydrochloric acid, and the
resulting precipitate was collected and air-dried to provide
729 mg (12%) of 4-methylsaccharin, mp 224-226°C.
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gt he sol ution washed w th aqueous bicarbonate and vat er . The
¥ was dried and taken to dryness to—give 074 g of

t hyl - 4- met hyl sacchari n. The | at rsh&%ﬂeai{e]ﬁaogzpz nol )
in 25 mM MDC and the sol ution treat efgnulioEEsh il a period
E‘ mES nol )

hours with stirring with a solution o

ride in MDC and the reaction m xture ti& ss. The

al solid was triturated with, hexane and filtered andidried to
of 2-chloromethyl - 4-methylSatcharin as a pale yellow solid.

2 Usi ng the procedure descri bed above in Preparation 1,
nol ) 6- chl cAoamixturenof i L.Oagi (0.868 molp 4ftne¢bytxaacharir),

ydr{%@%gaf%eg} i/rfe}‘)f)h'ggwﬁ q ?f ﬁe ? é‘Qjﬁl oréo@h%% gnl le;teg as

aplpnydr sgﬁg&mam b?i&ﬁ'éﬂa&) e@ wefgd e used for
the atiopy i:h énifséﬁ‘yhifﬁcﬁgdti' thess k:BBIéH 2@ilﬂteﬂovﬁ€l§ thYyl Aeeh

t hr ani e 1n ﬁl % concentfated
o 59! q_;;go washed ‘wit aqueous icarbonate and water,

hydi Brif aen

-17: 24 mphe hignlayér iwas dried ghdvaken @Wr ¢o tgivedi azoni um

sal t h vvasggﬂd@gda g ok ,Ollt D ) CUDk | el '.e di hydrate and 6.5

g sul I OX0 A Reet . ; . W resul ting methyl
ul fonyl - The latter (0 74 g, 0002 mol) was dissolved in

25 ml MDC and the solution treated dropwise over a period of
10 about two hours with stirring with a solution of 0.47 g

(0.003 mol) sulfuryl chloride in MDC and the reaction mixture

taken to dryness. The yellow residual solid was triturated

with hexane and filtered and dried to give 0.46 g of 2-chloro-

9 methyl-4-methylsaccharin as a pale yellow solid.
¥ 15 Preparation 2 -
s Using the procedure described above in
Preparation 1, 5.0 g (0.029 mol) 6-chloroanthranilic acid and
2.75 ml (0.044 mol) iodomethane were reacted in the presence
of 4.08 g (0.073 mol) powdered potassium hydroxide to give
20 4.22 g (78%) of methyl 6-chloroanthranilate as an oil.

' 4-Chlorosaccharin was prepared ‘by the same
method as used for the preparation of 4-methylsaccharin
using 4.22 g (0.023 mol) methyl 6-chloroanthranilate in

' 4 22 ml acetic acid and 40 ml concentrated hydrochloric acid
25 and 1.68 g (0.024 mol) sodium nitrite in 7 ml water to prepare
the diazonium salt which was added to 1.93 g (0.011 mol)
cupric chloride dihydrate and 6.5 g sulfur dioxide in
30 ml acetic acid and 5 ml water. The resulting methyl
2-chloro-snlfonyl-6-chlorobenzoatc was treated with
30 150 ml ammonium hydroxide as described above to afford
3.07 g (62%) of 4-chlorosaccharip as a pale yellow solid,
mp 245-246°C.
2- Hgg;gxxmeghxl—4-ghlgrg§ggghgg was prepared
by heating a solution of 1.00 g (0.0046 mol) 4-chlorosaccharin
35 and 3.22 ml aqueous 37% formalin in ethanol. All attempts to




penzoate was treated with 150 ml ammoni um hydr oxi de as descri bed
fford 3.07 g (629 of 4-chlo- rosaccharin as a pale yellow solid.
[err] C 2- Hydr oxynet hyl - 4- chl orosacchari n was prepared by
solution of 1.00 g (0.0046 nol) 4-chlorosaccharin and 3.22 m

7% formalin in ethanol. Al attenpts to crystallize the viscous
duct resulted in deconpo- sition to the starting material, and the
was thus used in the next stepgyihout characterization, The

. hydroxynethyl-4-ch|orosaccharln so prepared (609 ng, 0.0025 nol)

ed with g..m diethyl eth , an chl ori de, was added.

ti ngc#ﬁS@l}Fs %s VH éFP uet mvémoé%séﬁﬁ?mﬁmm rred at

le_ratwethevamnwtmatéﬂam addwitieh Bdﬂ%t Wdﬁethlﬁédlséﬁ frﬁrt]!ié L hrough a
elite n Wlt et her enoval of the

: affor%ﬁ%@%’%@@&%ﬁ@?%i deriative. A portion (225 np)

pved for furtherTheacrudens? hmdaoxymthﬁbﬁ-qlﬂwos@chm f$@ash

0grsap | e t 10 provide
137 of 53 rgi(:)br?é (BO ‘g ?pggawzgly# JH ::25 }}epar ation
3A To a §¥)eﬂ§ 1oy G@WW%‘S g&?ﬂ‘bus ﬁmag 100 M THF

ed 25 rRixtréewhy |hé?&téd 't%eefﬁ%@ é Ic@é%dlhﬂ@n Gitir?élu sit! péomn was
cool to-7§|[eerr Candtreatﬁ g iwkb I|S EIO ﬁ (0.06
mol ) #8:0 M s AtWEE  QKEright e gHe qdnj gt %tmﬂoefﬂ gfed The
resuf lng pal throwgh v paﬂaogecesahUtoppedvvaatlstsande@lnditelu?a{ evithC under

gl E:;/ i enéf eFlo gg]i' nogﬁ“ﬁﬂ%ﬂ-&e%é%ﬁ%&l %ﬁ?&d?ﬂ %&péﬁgla‘g%ggﬂ)\)/\ed to warmto

0C ofer a t wochloromethyl oderivastom| ed tportiog| €223 Gng) rwas emovdd for ni
hexafet hyl ph%ﬁﬁ\%ﬁ'aﬂa@ﬁ St | MR réﬂfﬁlx?&(;émr;gl{)ﬁrﬁg%e@as figgged wth 8.0 g

(0.0% nol) net cyano ormate ?, |ent t enperature

over i@ ght . t@fﬁéﬁ’é@ﬂ@ﬂ ﬁﬂx?ﬁr@ Mds gpbandy elwted with dO%Netiary-ochl ori ¢

acidg and th é?ﬁﬂ%“é adiaQth rh&th vl hase :
back extr ct th 'Egg mned organi ¢ extracts were taken to
dryndss i ’tWQ sriturated with saturated amoni um

chlo |de th@rcggt&nm QQ then with brine and taken to dryness once agai n.
t 3.2 th | .

The llat ter (3.0 g 0. bE9 AoPeySER 8?86*@ YRS BB SRl cieiiad ana 1.0
Anbe Iys[err]mlBOOeml rTHRoWzs aaﬁsﬂeﬂla §)mi n difriethylf sulfideasardedhed under
reflgx for ¢ uenimnBoyEfow RBIHAH ks ldopte do it Hdhgral 1.5 9 of

t he rgesin an ure was then
cool 4d té0a renw&eemr;&@t selution; Pfe?f:ia@‘l {061 mol} 3@ Magelution @yness in

:‘/?ﬂjatfgﬁ [0 lelﬁl\gle3 fnfal hHi:ﬁ%%MlHeQ%ag%awégﬂée S'i’hbdr%ﬂlﬁgt ed by
" beroyl ¢ hi o P HEIE ;&rae $6c5013t0Re s, BOTSAanL TR ramdsE
2- bergzyl t hi 01ﬁtrp exmyﬂowyoh@ﬁmuflam@etmgrbeatedyM&tle 3.026g0(0.03 0mb3) nol ) of
ol us “aw Pﬁ%ﬁlﬁ?’%@e’ﬁw% fh 30 7Bt TP Tl e TR RS VD0 1 2 O e s
filtdred2fhr @ﬂgﬂveoi padvarm stol 023G gedr, aetvmlhugxrv\p&rhoé, teadoled toxane, and the
g'_ EZ gy}"’f‘fu g?’g %ﬁéﬁe%ﬁtﬁ 019' ¥ BeRametkyighoSphdBnlide, stirred

for thlrty minutes, treated with 8.0 g (0.09 mol) methyl

cyanoformate and allowed to warm to ambient temperature

overnight. The reaction mixture was poured into 100 ml

30 2N hydrochloric acid, and the organic phase was separated and

the aqueous phase back-extracted with MDC. The combined

organic extracts were taken to dryness in vacyo and the

residue triturated with saturated ammonium chloride, then

with water, then with brine and taken to dryness once again to

—

\
//ll/l///l/l/////i/ﬂ/?i?‘”




e (0.52 g, 0.0016 nol) dissolved in 10 M MDC was diluted with 20
acid and 5 mM water, the mxture cooled to -10[err]C, and

as was bubbl ed through the m xture until the exotherm c reaction
The m xture was then stirred for ten mnutes and taken to dryness
to give 0.41 g (85% of nethyl 2-chloro- sulfonyl-6-phenyl benzoate
@is di ssolved in 10 m THF and added to 25 m of a solution of

rat ed ammo- ni um hydr oxi de whi | e oling in an ice/ acetone bath. The
N m xture was extracted with I\/DC he organi ¢ phase discarded, and
eous layer acidified to pH 1 W|th concentrated hydrochloric acid and
d wit lgive3.2Tgeofompthyl 2:phemtleyclohewan kf-omewni ¢drboxiviete g yi ng and
i on t g figymness, afforded 0. 33 g (97% of 4-phenyl saccharin.

ng a procedure S|mlar to that descrlbed in Preparation 1, the
j (0.33 g, 0.0012 rohe laiter (18cgeB.04% mal),348 @0(&@39 mol)
chi.og@met hyl byl merédpisniand 1.0 g t%erEf‘ﬁ#t@ tIBerfs}g_Sgﬁ Saccﬁgrlgn

‘_ ) AB and oduct henyl t
'-'g, 16004H1249) o 1 a@lﬁmﬁﬁ@uw@rﬁm @Pdﬁ%m UWDéiOi d“gqrmé hows, g (95%
& hl ororretthylnﬂxmem;rbaadchﬁm an aldiivnadt].8ng3Bf the r@n%ﬁdﬁpens' on

f d 6 (925 h th .
E)78? :?/] E:O:/J\/Zs%\égglzeéj%f%rqrptﬂ@gﬁl?ﬁln?%&ﬁ P%g%% ﬁhgu’;n%‘gglrw B a‘efln pent ane,
0.05 §ol ). Af mlmummblcntt:ctemperiﬁ&f dilteredy thedfidtratkb[takéd Gd or 30

(r:ny(r:]:J e%eﬁlgﬁer &ésori—nm | ﬁ?@&? 4117?%@5%%%%&&“ rring

uedl Por Sﬂzhdnﬁ:&lﬁfé%d hy fﬂB‘P@ﬂﬂ]tO give &85 45[H%) ®of ar mdftme neft es. The

cont i

resuljling m Xige Q 16n , t her (25
et A mrsz-'beﬁa iodo e héy er eﬁ@ 'XP’H % htd '&11@ ner s
(25 was addeelahe '“.'“"" pd) 45 -‘E' L arbp bod. The

resulfing mi XOLS% mmﬂempwﬂwﬂﬁb}?l\b&ﬂeﬁéﬁowﬁﬁ 2.0 he | ayers separ at ed,
water] (2 x s02n HOBrA ey pShtodiindte of GLiE }fﬁ'@?ﬁ%?%l o)
t he I velnd i atlmgloundnt pnu'ogenaforomwbmyéﬁ@ﬂi holwrs.di SFhd |mixtare (bat h
e ature 140 Rl BT i e L, S,
2:1 MD hexane and the eluate was taken to dryness to give
0.3 g (67%) of methyl 2-benzvlthio-6-phenvlbenzoate.
The latter (0.52 g, 0.0016 mol) dissolved in
20 10 ml MDC was diluted with 20 ml acetic acid and 5 ml water,
the mixture cooled to -10°C, and chlorine gas was bubbled
through the mixture until the exothermic reaction subsided.
The mixture was then stirred for ten minutes and taken to
dryness in vacuo to give 0.41 g (85%) of methyl 2-chloro-
25 sulfonyl-6-phenylbenzoate which was dissolved in 10 m! THF
and added to 25 ml of a solution of concentrated ammonium
hydroxide while cooling in an icefacetone bath. The reaction
mixture was extracted with MDC, the organic phase discarded,’- ‘
and the aqueous layer acidified to pH 1 with concentrated
30 hydrochloric acid and extracted with MDC. The organic
extracts, on washing with brine, drying and evaporation to
dryness, afforded 0.33 g (97%) of 4-phenvlsaccharin.
Following a procedure similar to that described in
Preparation 1, the latter (0.33 g, 0.0012 mol) was reacted with
35 03 g (0.0019 mol) chioromethyl phenyl sulfide in —— o
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Thgswaahcxanone (46 g, 0.022 nol) was m xed wi th benzyl nmercapteis
#- and the acidic clay nontnonilorite. KSF (7 5 g) in anh
.5 mM). The m xture was refluxed under nitrogen with aze
f water for 6 hr. cooled to roomtenperature and |l et stand-
. The solids were filtered off and washed with ether.. The ¢
was washed with 10% Na[err]CJ err], water brine and drled Re
ol vent in vacuo and purificatiog of the residue by flash ,
I graphy on silica gel (10% et her B hexanes) gave 44 g (66% of a
m x&u of nmethyl 2-benzylthio-6-(1 1-dinethylethyl)cycl ohex-2-ene
carbhoflt at e ankd Inbecinghe Hnothe- pﬂﬂbeﬂcemfhew gt fﬁ’{)ﬁgﬁlmkbb)( -TBABeand

carboflid at e, c 1 SHiLbhE ] 10 in toluene (50
m) f&& 16 hrmh Br&g]% 2 ﬂ ye '3--- a 15 cm pad of
Foel , elliddg, V\IQQ%B Eeﬁeﬂewahewlﬁmlalﬂendglm MDLC tahgivel uat es were

hed@with 1 5\&5@59 | of th
ool n va% an 5??%9 |o§{ th3L4 %%%é[%%%ﬁeg})r?caogel ((35%
héxa%spm g(40% met hyl 2- benzyl t hi o- 6- 11- di met hyl )
g "edi it The benzgghhgom éﬂsﬁbﬂ 6f1a§h9dro%s?grﬁcw|(ﬁ 19 §80| vedxlt ErngC (5
coole@ to - 10?%% dnob), in anhy, Wl‘és 5‘2@%&&&;51 ‘l?r%t%dﬂvhﬁe aggﬁ‘glherm c
reactigon subsitertdbutfilithiumt @%.0wad theMSkd)lwm forpediang,n 005 mol). t aken to
1o it SRR I b L6 o o7 e
J ostho 30 mgpuies, dhnmenqman h;zi&tbnmz«vm eecamled ntona28Wssd ved in THF
£ and addgpiidh dfSYctbhdiindhe (On4e oemsdmg% ey e (25 m)
C irfin om

ooling in a cet qQne fter s at r erature
E hr, thé"afseaafl?%rﬁr’rﬁaﬁflﬁﬂégvﬁ%n AOF at dniwtvﬁcﬁ}o"é&cca@ ified to

th 2N bfl-4570efeepor alivstesol The r&udting!mdaufs wis rebéslalli @ and

| SR e e
was] i x6dminj methlybroyaroforimane ef255 sgil 0i0%e niél) 2fn ethdd Mm:hl and
ref {‘E}Eéyhnd% AL BB el Bedritn, rapulBE 19 %”Qﬁ%ﬂ%%&ﬁ%&%ﬁgé”i’o r oom
t enperfat ure. dhapresuiting tmixtusenseas guenched frithl 2y B o(E®OmBphheon silica
gelph(eryl t hi ong ;3 %] ?ﬁﬁﬁfﬁéﬁid{% t%ﬁ%/ﬁléggf{%%f:c%as}{ﬁg ‘ﬁnh satturatéetd_ ed with
sul fudyl chl oNH&Cl g0 xg Wﬁcmﬁéxé'i)gimlb bring (§ x Aymigs
2- chl gr orx0 hyhnd}- drledL-(NaQBUlM' eRewovalCof fHe2kb6lvent in vacuo and
purification by Kugelrohr distillation (bath temperature
100-115°C at 0.6 mm) afforded 4.7 g (88%) of methyl-
2-(1.1-dimethylethyl)cyclohexan-6-on T late.
The cyclohexanone (4.6 g, 0.022 mol) was mixed
25 with benzylmercaptan (2.95 g, 0.024 mol) and the acidic clay
montmorillonite, KSF (7.5 g) in anhydrous toluene (7.5 ml).
The mixture was refluxed under nitrogen with azeotropic
i removal of water for 6 hr, cooled to room temperature and let
stand overnight. The solids were filtered off and washed with
30 ether. The combined filtrate was washed with 10% NayCOs,
water, brine and dried. Removal of the solvent in vacuo and
. purification of the residue by flash chromatography on silica
gel (10% ether in hexanes) gave 44 g (66%) of a mixture of
2- -6- imethylethyl ] -2-
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Bn 4 A mxture of 3.22 g (0.012 nol) of 4-bronosaccharin

K Pat . Disclosure 58/79,034: C. A 100, 7773w (1984), 1.63 g (0.015
jisi um t - butoxide, 0.39 g (0.0012 nol) TBAB and 3.0 nl (0.022 nol)

yl phenyl sulfide in 100 m toluene was heated under reflux under
at nosphere for eight hours and then stirred at anbi ent

e for about sixteen hours. The reaction m xture was then dil uted
acetate, and the organic |aygy was washed with dilute potassium
water and brine, dried over magnesiumsulfate and taken to

En vacuo h? re5|€ _ t ol uenehexane
1. 86 &L N3 A p P L:
_[err]l___g__garﬂw wyhieh w&stdmrédatmﬁf DBQZU'@,.SO 9085 nmol) in 85

The%enﬁi—{tfbgﬁmﬁqgw Ee@tda IZ%Fetque lr%i F‘gaoénsﬁlorjlr”glnd a

ncent mixdure wasafilteredh ¢htdughr asilSuemt pad umfatsﬂmbamgeh, ehutinge and

d 1 d f
8- Lgxg%@ggﬁgll\/%e%aﬂﬁ wg%ﬁggglgn@h@o&%e %ryn%régcch;?rnn np
B0 er r] cwashedpwith | 6% H solutions owatdrorbrire &nd driedo. 053

§i r amet hﬂ&ﬁ&‘vdleaf%éf%dl%ﬁtTW%)cu naﬁéoppﬁf:&Foﬁtb y7/0C was added 42

:O nol ). of a 1. sol utJ, - but lum in” cycl ohexane and

B o o vibrmRtaEsapY, o Silick gther g fexaReSh 6V was added

]‘ e W tl\[l(}sﬁl h(f(g)\%) aofspieth) bn%@ e ;Q,@%n‘mﬂhﬁlmenzgaﬁe

BOX i et en t ng’ t he

at -GO[grr] i‘gP g%fé&fh ig?lg%oag |(11r7 nér Prﬁdizld%f?bnu?es sul fur

| ®e was bdissobeed m MDE (Bemd) iwas dilated wlﬂkmpﬁumdlﬁe(%emlt)l on

ot ure DehaRdl B Thy HE mbbe JoBRAE W18t Y WhiodtRl B0 Vet

paper stirred at anbi ent ter’rp Tatur
d with 3?6(3 bﬂbhb)darv@tllaﬂw tehetlwqu reactionasubgided. hatheepar at ed was

ted, digsg X a ddff‘,‘n 65 ¢
ac ate an ?ﬂg. 19 npo ) hy Iilﬁ?tg?n %\ngetaké f?)(ﬁl [ ac?sd in
th.-%uﬂ&ﬂugng ¢

aFiPB cOL he cresk Basht %rqmtogml%t ed and
tO gi Veoﬁ §ilicg %;:49(%1 hexanes: MDC) gave 0(}8 g (67‘_{6 of methyl Ic
, , D [err

¢ 1-{1q G £03LCy ??é}hn‘ﬁsﬁm
trated d;sdob\t:dl ori T&Edﬁdnﬂbisanﬂeadﬁﬂ t0 aaseluimn lfit " for 70 hours,

| ed, d d
ST A ol o D S, g 038
(bndlqef@@&mmob@hl ayAfteWastﬂa'mgil&tl soomi temperaure Hpdr ochl oric acid
and ejtract ed 18/ ki) ﬂ@creﬂlfor?%{gg e WhY Pcoﬂfzéﬁﬁ' @Heinrcﬁ% a4 sul fate and

t akenjto dr ness 4 of 4-ne . In an
alter ﬁ]at i vey dlfl g e%d With uﬁé CY éplmﬂﬁgoso l;sisf;mere
nosul f

( onyl - 6- muéaw- Nillridy | dndneeyitaRized fromtEBEYSRC@IAEI N 1N 65%
yreldfwas carglggd O(‘éts%) of F-L1%4.- B%n%tﬁﬁe?ﬁgngacchang mp 185-187°C.
25 The 4-(1,1-dimethylethyl)saccharin
(0.025 g, 1.0 mmol) was mixed with chloromethyl phenyl
sulifde (0.25 g, 1.5 mmol) and tetrabutyl ammonium bromide
(0.2 g, 0.6 mmol) in toluene (25 ml) and refluxed under
nitrogen for 16 hr. The resulting mixture was cooled to room
30 temperature, evaporated to dryness and purified by
chromatography on silica gel (80%) MDC in hexanes to give
0.35 g (98%) of 2-phenylthiomethyl-4-(1.1-dimethylethyl)-
saccharin, which was treated with sulfuryl chloride
(0.25 g, 1.8 mmol) in MDC to give 0.21 g (75%) of 2-ghlgrg-
35 1-4-(1.1-dimethyl Dsaccharin. -
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£id for six and a half hours. '
Foll ow ng a procedure simlar to that descrlbed f-n:Preparation 4
14 g (0 0053 nol) of the latter was reacted wth” 131 m (0.0097
oronet hyl phenyl sulfide in toluene in the presence of 0.72 g (O
) potassium 1- butoxide and 174ng (0. 000544)t I) Jfetrabutyl ammoni um
to give 1 239(69% of 4-nethoxy-2- phenylthlcueth yl saccharon. np
4.5[err] C (from et hyl acet at ehexdigel . 102g (O 003 nol ) of which was
with 0 36 m (0.0045 nol) sulfuryl chloride ‘"' MXC to give 262 ny

f 2-chmmt hoxysaccharin, np 169- 174[err] C. Preparation
- 10 a 74 m (0.031 m)l) t et rar pet:Ryliet hyl enedi ami ne in
& THF (passed t hroyminturd of 3:220g (@0i2emolhofabidran®-8 g (0. 03 nol)
2-et ¥ - N, N-d n e 0 and
treat®d with eﬁwv%}??oﬁag?% EQF 3%&185%&”‘3??7§ka (tg V\}gﬁﬁﬂ‘?ﬂ%of
s-but@l [ithi Lﬁ@g@]cﬂeﬁéhgx@a@ podassiom buitexidel et e. The nixture was
stirrgd fos tvgB9Yyp (OMOES Moy TB%[BtdtﬁﬁBe@' ﬁﬂt(bm%él 'élﬂoﬂiméth%rlm (0.04

tenp ;Pﬁlrel b 11 Emlllalﬁl Sd nt gé"?‘l?néﬁ‘g%én °? g‘f"é?ﬂ?%mct h-(le-han xture
stirrgd for ahmdersaxnhwgdmmmoapﬂewefor palghedwurtsoanat then “s'mrerd?su;t I ?ﬁ |
U S T
a yel ow oi | . mixtufen|wasiithen adilutedesitle ethyl | avetate, tatndt thesmrganad in
Prepagati pp S 1208 Svad "Gadi¥ld Shith 18i1te Ddla@Mom ™ VatbordieS WHRY and
; brine, dried over magnesium sulfate and:taken to dryness
in yacuo. The residual solid was recrys'faliized from toluene-
hexane to give 3.86 g (84%) of 4 bgg g-2~phenyltb10m§ hyl-
saccharin, mp 174.5-178°C.
15 To a solution of the latter (3 27 g, 0. 0(}85 mol) in
85 ml MDC was added, dropwise with stirring, 1.02° ml
(0.0127 mol) sulfuryl chloride. The mixture was stirred at
ambient temperature for an hour and a half, concentrated in
vacuo and the residue triturated with hexane and filtered to
20 give 2.61 g-of crude product which was recrystallized from
toluene-hexane to give 2.24 g (85%) of 2-chloromethyl-
4-bromosaccharin, mp 157-159°C. '

Preparation 5
To a solution of 8.0 ml (0.053 mol) tetramethyl-

25 ethylenediamine (TMEDA) in 350 ml THF at -70°C was added

! 42 ml (0.055 mol) of a 1.3 M solution of s-butyl lithium in
cyclohexane and the mixture was stirred for fifteen minutes.
To the solution was added dropwise with stirring a solution of
10.36 g (0.050 mol) 2-methoxy-N,N-dicthylbenzamide in

30 150 ml THF while maintaining the temperature at -60°C or
below. After stirring for 20 minutes sulfur dioxide was
bubbled into the reaction mixture, keeping the reaction
temperature below -50°C, until the reaction mixture was acid .
to wet litmus paper. The mixture was stirred at ambient

35 temperature for two hours, diluted with 450 ml hexane and
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]
gd THF, was added to a solution of 39.2 m (0.047 nol) of a 1.2 M
fh of s-butyl lithiumin cyclohexane and 7.1 m (0.047 ol )
& hyl et hyl enediamine in 250 m THF while maintaining the tenperature
Berr] C. When ad- dition was conplete the mixture was stirred for an
mal one half hour at -78[err]C and then treated with sul fur dioxide’
r]C and then allowed to warmto roomtenperature. The m xture was
dryness in vacuo, and the rei'due was di ssolved in water and added
ring to a cold solution of 1872 g (0.134 nol) of ,
| ami ne-O-sul fonic acid and 15.4 m (0.134 nol) 35% $odi um hydr oxi de
' 10. the goliymaterPal amibicls uhdd af&teecwabucqlﬂeﬁtb&- di‘et hyl ben-

-aci dd%-%(gl*ﬁae i 266 %

solut’i on

" hutyl 5‘%&2%?‘-‘
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2.8% g (979lne

3edure:
gnbi ent
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atter
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anbigent te
T TSR S gy 6.0

i iy Bl o i, 2

ken 6§ @ padinm auatatecandudl.fag (9419umlédhydnqumminw| et her and
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Reaction of the
uryl chloride in 20
4- sec. -butylsaccharln.
prodaop{d. 3 g, thels ohns!;)r ibed for
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B 8 ook 5 S NS 1 s o

4thgn ( éaoledofconcentrated

{ 2o nffiache VRS .“‘?‘%%‘%@é&*??‘%ﬁ@&“Yéa“%ﬁé%‘rﬁt?ﬁ’%ﬂefﬂyl“ﬁfed wth

aydroxddes o ’Biwnu@um ovay of

ﬂny.;sth@ fol |l ow ng
250 m et her
*veratrol in

prapyt 1 hour at ¥
uegus fﬁ%@s?%ﬂ?ﬂ\i% g (369 of |
umgn glagiali agetie alczdsﬁprgvsl 6 mol)
in 400 M CCO[err] according to the

ap. .32, .591-593 1989)] to

nmet Bod of H sat oshi [..[Bull Spc,
EOﬁpw A :;zrepﬁ&%ﬁwéa& dRethalpdetcribed i

ivqg 19.6 98% of
ngr7 g[gff?ée%g%?w/iﬂoﬂ 45a(£bc8mﬂml1)¢ eoogssoxmgutolfntlﬁf)@attér eder ﬁgob\gg to
addgd. The ﬁ?g qso‘ﬁngag fl\g mfi%% )lécrﬂﬁ%ﬁ%x‘?tbﬂ a?#%&rS&i cooled to
-70ferr] C. in toluene in the presence of 0 72 g (0.0064 mol) potassium
25 t-butoxide and 174 mg (0.00054 mol) tetrabutylammonivm
bromide to give 1.23 g (69%) of 4-methoxy-2-phenylthio-~
methylsaccharin, mp 152.5-154.5°C (from ethyl acetate-
hexane), 1.02 g (0.003 mol) of which was treated with
0.36 ml (0.0045 mol) sulfuryl chloride in MDC to give
30 282 mg (36%) of 2-chloromethyl-4-methoxysaccharin,
mp 169-174°C.
Preparation 6A
To a solution of 4.74 m! (0.031 mol) tetramethyl-
ethylenediamine in 300 ml THF (passed through alumina prior
35 to use) was added 5.8 g (0.03 mol) 2-ethyl-N,N-di_ethyl-
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A mol ) of diethyl carbanyl chloride was added. The reaction
BH cone to roomtenperature and was .quenched with saturated
de. After extraction and drying, the product was

om hexane to provide 9.5 g (62% of

-2-propyl - N, N-di et hyl benzam de, np 65 67C. Preparation 6C
anal ogous to that of Preparation 6B,. 10.75 g (30 nmol)

yl -4, 5-di met hoxy-6-i sopropgp~ N, N-di et hyl benzani de was
xprOV|de 6.43 g of 5, 6- dlnethoxy 4-1i sopropyl saccharin (np

1%35“ Gt THe ‘Eeion (‘2’85 Qﬂ‘rBi‘)mor’)%ﬁ%W%‘Ehl o- ride

J theolutioneofi3d. Sbfmpr(a,mnamodh df, a dh8. Mhisolutivet efl sabutyl3
;Hﬁgﬁa e em&? €, | WRER AHABA was complete, the

ororre i Sopfopyl saccharin. np
cmmmeetwga stiseacht netaumty minutefe amdqahgntaewdzmthie was

A, O0m 2 moﬁ%wz A" (0.04iloY) Wei&ﬁaaa«nﬁﬂéymmx&mﬂlﬁg' on
, cgrg tlon as reparati on 6B, 0 e
te she- ‘8 ﬁB‘X? 3L | Zg & W&W?ﬁ‘%e‘ﬁ&n&&@ aiio%‘ldut i on of
5t Yﬂ_lc_iH::ahﬁbleﬁt weglrr ﬁé&%ﬁ%éﬁ:dﬁthé mﬁﬁﬁeGsﬁﬁlréH)sf ?i:r;[ Ee 2 hours
| an.agﬁumgxtesﬁ? o ine poBted duf drar-ox e Tesulbager ) ¢
on oil was separated and chromatographed on silica gel, elutmg
¢ with 10% ethyl acetate/hexane to give 2.86 g (43%) of
2-sec.-butyl-N.N-diethylbenzamide as a yellow oil.
Following a procedure similar to that described in
Preparation 5 above, the latter (10.45 g, 0.045 mol), dissolved
in 70 ml THF, was added to a solution of 39.2 ml (0.047 mol) of
a 1.2 M solution of s-butyl lithium in cyclohexane and
7.1 ml (0.047 mol) tetramethylethylenediamine in 250 ml THF
while maintaining the temperature at -78°C. When addition
was complete the mixture was stirred for an additional one
half hour at -78°C and then treated with sulfur dioxide at
-70°C and then allowed to warm to room temperature. The
mixture was taken to dryness in vacuo, and the residue was
dissolved in water and added with stirring to a cold solution of
15.2 g (0.134 mol) of hydroxylamine-O-sulfonic acid and
15.4 ml (0.134 mol) 35% sodium hydroxide to give 10.1 g
®: 25 (72%) of 2-aminosulfonyl-6-séc.-butyl-N N-diethylbenzamide.
) The latter (6.83 g, 0.22 mol) was dissolved in
100 ml glacial acetic acid and the solution heated under reflux
for thirteen hours and then taken to drymess. The residue was
> triturated with diethyl ether and collected by filtration to give
® 30 5.7 g (83%) of the diethylammonium f 4.
saccharin,
, The latter (3.0 g, 0.0096 mol), on reaction with
1.13 ml (0.012 mol) chloromethyl phenyl sulfide in toluene,
afforded 3.47 g (100%) of 2-phenylthiomethyl-4-sec.-butyl-

saccharin. -
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" to conme to roomtenperature and stirred for 18 hrs to renove

sul furyl chloride was added at O[err]C and the reaction was ,
fhe sul fonyl chloride was extracted into Et OAC-ether, washed with

d and stripped. The residue was dissolved in 80 m THF and 17 m

] OH was added at OC. The reaction was stirred briefly at room

, Stripped, and triturated in 2:1 ether-hexane to provide 12.99
2- am nosul fonyl - 4, 5-di net Héxly- 6-i soprapyl - N, N-di et hyl benzam de,
[err]C. Preparation 7 To a solution of 9.3 m (0.058 nol)

| et hyl enedi arReaction 38 Ghel lafldr @32 -g,800097Cnvel} withed 52 nl of a

it F Ieg?éd%oﬁogg %‘P@t F@ﬁgﬁly@ﬂo@"{g ﬂg(”gbnggym?’em%ejhe sol ution

I\I—oaétgy(ISB%bzathh ) 1glsaoch@rimd the sol ution
rf,f NGRS andthentreated with a solution of 8.3 ni (0.
eth HF. The solution was stirred for an hour and a

Blerr] C and e (ﬂI@ﬁé‘l‘i&? ppalogeusdien theih dgscribed,far ed
h' or a?éii’&fi GAOPWZS%“(%@[QM&? 3"211611'%1%6#( 2“@% flen al | owed
erature dlluted\éyl e}irntﬁp shed first
4 ut e gnm)(gie YA, THAY Wﬂ‘flg} rated sodi um
i car@gnat e, Sbe MM imo) h@ﬂr@cylaﬁﬂnémﬁlfbmciraui&sm tp?oﬁidee 12.91 g of
A1 oduct QIRL ogr 2 | uti,ng with 10%
et hyl'$ cetateﬂ%he&gﬁé%ogl . pit etfogy-6-prapyl-
N, N- st 0 be¥iMad igeh ytben zaxhiday which was Epd:lﬁznd ng qumtﬁaaﬁurge&dm lar to
t hat b t 0. 0115 |
e LI M RO i L 2 ),

lithi@min cydbommehechlorometipylepbaeyl snlfidel tai pravides4 ) g of

tetragethyl e @Léﬁheﬂhoir {Hig-4i §ethaMas tH@ikhbgast ed first
with ul fur ag s |u A oxy F 2 O sul fonate to give
1.97 & (52% 23a odiRe t g( & WHie ﬁ)?l Bhzani de as pal e
vel| of cigst 4p64 fmmblﬁsi;m{rﬂ mmbﬁ@@fptmawem & 199%)dof 0. 0056 nol ) of
mhlch* as cy e ux n o‘aC|a 0 C aC|d to give 1.26 9
(709 Fof t he SHrEtRyartos ; " ReS, SpentpEEEageshari n.  np

107. 54109. 5[ err] C. Baé-tdeme(tﬁof)ﬁ@-pmpyl bb,tN-rdaedtylen with 0.74 m

i ) §an | n SRARREE) Hhs SOAREY Y, ECshlow iy iReRGfe:! T Mo (0. 0004

2- phedy! t hi onet hyl - 4- (@%@n@@ﬂ}lwc@ﬁﬁzmdgoks ancbyyllidhiumi in 1. 93 ¢
(0.0087 ppl) 280 thi CélhePr?tr ARtBikRp ﬁé’iﬁﬂérﬁ’tu?@ Was ( @d8€d 3dropwiseul furyl

chl or gde in

2- chl §r onet hj&zﬂ (%&ﬁ%l@%ﬁcﬁﬂépoﬁ 18s }Qopﬁlleetya'lm &6 mbreparation 8
A sol gtion 0{02160nl} beZTMBD)AZ Theli reattion yoah atirredaat chrbiefp m (98.0 g,

cool el hnd LBPERAH fof LAV Rows, A2l Sul (P aRoD HESRL i ng
2. 4- dgnet hoxybdwur at room temperature and worked up with aqueous
25 1IN HClI to give 14 g (36%) of 2.3-dimethoxy-benzenepropane
which was brominated with 14.52 g (81.6 mmol} N-bromo-
succinimide on 36 g Kieselgel in 400 mi CClsy according to the
method of Hisatoshi et al. [Bull. Chem. Soc. Jap. 32, 591-593
(1989)] to give 19.6 g (98%) of 6-bromo-2.3-dimethoxy-
30 ben T '

The bromobenzene (14.2 g, 54.8 mmol) was
dissolved in 200 ml ether, cooled to -78°C, and 25.2 ml
(63 mmol) of 2.5 N n-butyllithium in hexane was added. The
reaction was warmed to 0°C, held for an hour, and cooled to
35 -70°C, and 9 ml (71.2 mmol) of dxethyl carbamyl chloride was
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fe was dissolved in 150 n MDC and the solution treated with a
<j68 m (48 g, 0.66 nol) diethylamne in 500 mM MDC, cooled to
BEn addition was conplete the mxture was stirred for fifteen
Bient tem perature, then washed with-saturated sodi um

¥ water and brine and taken to dryness and the residue distilled
give 44.78 g (69% of 2,4-di nethoxy-N, N-di et hyl benzam de, bp

C/ 0.4 mMm Fol l owi ng a pd@edure simlar to that described
on 5 above, 10.0 g (0.042 nol) of the product in 250 m THF was

4‘3"‘%332‘ a%“%" M”Fﬁ’ '4l1d08a 1, Bhthe B )i reifitamir 1 VT 1
Fit randmwas tq‘iﬁ@é: Aatwrated ra:mmmwnasb n&@ mARET f ur
¢l t htratition &ﬁudawymgs ﬁfé‘ b&ﬁ'ct( Qv als3 cﬁy&:hniszw \ffom

i ne- O sul f onat e .t,0 |ve -amn su nI- 1

oxy GXARE; & RW‘BQﬁz s cyclized
¢f | uxNialigtlng @n@mﬁgpm |6l5.t6q°Q| ve 6.6 (94% of the

DNi lﬂ%ﬁﬁﬁﬂ-"—% 6- di met hoxysacchar| n whi ch was used as such in
tep her purification. The latter (6.0 g, 0.019

‘reaction with B2 proqeds 02klogdys ¢6 thiat wfoReeparatiphed] sul fide
0 | gepe, af for ded

N sy

ol ), (PﬁOP)éh Vlrbeyzeeu e(wa@omc ¢ EQIIPIP(‘&IdechI oride in 100

efgpferr e6ﬁ tslcéon S A n it ggceglggx Im IhZ;I '?o ™
Mo i becﬁr%oGé’ ﬂ’ gr it B %S %@%I Wt ‘%’é’hl? genyls
'y N, Ntiliophdthly Iatbdnwim 48sed (26&.8eimmel) adp han Rhiy-

BHE TRy e S

R[ err] §i s hydandechldrimated withTABeguivalents pf apﬂflmyl vihdotide tor r espond-

15 provide an 85% yield of 2-chloromethyl-5.6-dimethoxy-
4-isopropylsaccharin, mp 117-119°C from ethyl acetate-

hexane.

The requisite benzamide was obtained from 2,3-di-
methoxy-a-methylbenzeneethane by bromination followed by
20 carbamylation as in Preparation 6B, to provide the
intermediate 3,4-dimethoxy-2-isopropyl-N,N-diethyl-
benzamide. A solution of 66 ml 0.96M sec-butyllithium was
added to 16.1 g (57.6 mmol) of the benzamide in 400 m! THF
at -78°C under nitrogen. After stirring 2 bours the orange
25 anion was cannulated into excess sulfur dioxide at -60°C. The
reaction was allowed to come to room temperature and stirred
for 18 hrs to remove SO2. 10 ml sulfuryl chloride was added
at 0°C and the reaction was stripped. The sulfonyl chloride
 was extracted into EtOAc-ether, washed with water, dried and
30 stripped. The residue was dissolved in 80 ml THF and
17 ml conc. NH4OH was added at 0°C. The reaction was stirred
~ briefly at room temperature, stripped, and triturated in
2:1 ether-hexane to provide 12.89 g (62%) of 2-aminosulfonyl-
-di xy-6-i 1-N.N-diethylbenzamide,
! 35 mp 138-140°C.
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20

25

30

35

B2- phenyl t hi onet hyl saccharins. WWerever available, the nelting
#10),
tituted saccharins, the 2-phenylthiomethyl-saccharins and

ir onet hyl saccharins in colums headed "np/Solv." and "Yield". In

recrystallization solvent and yield are given for each of

t he internedi ate 2-phenylthi omet hyl sacchari ns were used

t he subsequent step without further characterization or

-22- -43-

Pr i
To a solution of 9.3 ml (0.058 mol) tetramethyl-

ethylenediamine in 340 ml THF at -78°C was added 52 ml of a
1.1 M solution (0.057 mol) of s-butyl lithium in cyclohexane,
The solution was then treated with a solution of 11.37 g
(0.052 mol) 2-propyl-N,N-diethylbenzamide in 75 ml THF at
-78°C and the solution stirred for fifteen minutes and then
treated with a solution of 8.3 ml (0.104 mol) ethyl iodide in
THF. The solution was stirred for an hour and a half at -78°C
and then quenched by the addition of saturated ammonium
chloride added dropwise at -78°C. The mixture was then
allowed to warm to ambient temperature, diluted with diethyl
ether, washed first with dilute hydrochloric  acid, then with
water, then with saturated sodium bicarbonate, then with
brine, dried and taken to dryness to give 12.91 g of crude
product which was chromatographed on silica gel, eluting with
10% ethyl acetate/hexane to give 3.23 g (25%) of 2-(3-pentyl)-

N,N-diethylbenzamide as a yellow oil.

Following a procedure similar to that described in
Preparation 5 above, the latter (3.05 g, 0.0115 mol) in THF was
reacted with 10.5 ml (0.126 mol) of a 1.2 M solution of s-butyl
lithium in cyclohexane in the presence of 2.1 ml (0.014 mol)
tetramethylenediamine. The resulting lithium salt was then
reacted first with sulfur dioxide and then with sodium
hydroxylamine-O-sulfonate to give 1.97 g (52%) of 2-amino-
sulfonyl-6-(3-penty])-N N-diethylbenzamide as pale yellow
crystals, mp 118-120°C (soft 102°), 1.84 g (0.0056 mol).of
which was cyclized in 22 ml refluxing glacial acetic acid to give
1.28 g (70%) of the diethylammonium salt of 4-(3-pentyl)-
saccharin, mp 107.5-109.5°C.

The latter (0.0037 mol), on reaction with
0.74 ml (0.0055 mol) chloromethyl pheny! sulfide in the
presence of 116 mg (0.0004 mol) TBAB in 45 ml toluene,

afforded 1.93 g of 2-phenylthiomethyl-4-(3-pentyl}saccharin

as a pale yellow oil, 1.93 g (0.0037 mol) of which, on reaction
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B at i on 10 Foll ow ng a procedure simlar to that described in
N 2, reaction of 18.3 g (0 1 nol) of saccharin with 70 M 37%

i n ethanol afforded 3.58 g (70% of 2-hydroxymethyl saccharin. The
g, 0. 117 nol) was reacted with 63.3 g(0.234 nol) phosphorus
in diethylether to give 29.8 g (92% of. 2-brononet hyl sacchari n.

[err]C. Preparation 11 -44.-

with 0.59 ml (0.0073 mol) sulfuryl chloride in 37 ml MDC,
afforded 1.2 g of 2-chlorom 1-4-(3-pentyl)saccharin as a
pale yellow oil.
Preparation 8
A solution of 50.0 g (0.27 mol) 2,4-dimethoxy-
benzoic acid in 60 ml (98.0 g, 0.82 mol) thionyl chloride was
heated under reflux for three hours, then cooled, and the
excess thionyl chloride distilled off. The resulting
2,4-dimethoxybenzoyl chloride was dissolved in
150 ml MDC and the solution treated with a solution of
68 mi (48 g, 0.66 mol) diethylamine in 500 ml MDC, cooled to
0°C. When addition was complete the mixture was stirred for
fifteen hours at ambient temperature, then washed with
saturated sodium bicarbonate, water and brine and taken to
dryness and the residue distilled in vacuo to give
44.78 g (69%) of 2.4- dlmethoxy-N,N-dxethylbenzamlde
bp 155-163°C/0.4 mm. :
' Following a procedure similar to that described in
Preparation 5 above, 10.0 g (0.042 mol) of the product in
20 250 ml THF was reacted with 40.57 ml of a 1.1 M solution
"(0.044 mol) of s-butyl lithium in cyclohexane and
6.35 ml (0.042 mol) tetramethylethylenediamine in THF. The
resulting lithium salt was then reacted first with about
40 ml sulfur dioxide and then with an aqueous solution
25 (0.13 mol) sodium hydroxylamine-O-sulfonate to give
8.26 g of 2-aminosulfonyl-4.6-dimethoxy-N.N-diethvl-
benzamide, 7.0 g of which (0.022 mol) was cyclized in
80 ml refluxing glacial acetic acid to give 6.6 g (94%) of the
jethylammonium f 4.6-dimeth harin which was
30 used as such in the next step without further purification.
The latter (6.0 g, 0.019 mol), on reaction with
3.82 ml (0.028 mol) of chloromethyl phenyl sulfide in the
presence of 0.611 g (0.0019 mol) TBAB in 200 ml toluene,
afforded 6.2 g (89%) of 2-phenvithiomethyl-4 6-dimethoxy-
35 saccharin, 5.82 g of which (0.016 mol), on reaction with

— T we— L

This Sheet Has Been

il !ﬂlﬂ il




on of 4 g (0.0175nmol) 6-nitrosaccharin in 240 m ethanol was
(0.0175 nol) thallium ethoxide, and the m xture was allowed to
on1tenperature for one hour, cooled for about 16 hours and the
B'd solid collected and dried to give 7.6 g (100% of the thallium
ialtrosaccharln The product was suspended in 50 m DWMF and the
foated With 3.07 g (0.0194 nol) chloronethyl phenyl sulfide, the
med at about 63[err]C for f4d4-hours, allowed to stand at
”nperature for about 16 hours and then poured into ice water. The

“C”"w?‘mlﬁyﬁﬂ (BB chlRe i 200 mil MPC, Aotded et can

2l | i
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16.3er r | The , reaction with sulfuryl chloride in NDC usi ng
t he pré wdur in Preparation 4, afforded 3.7 g of
2- chl oignes hyl - 6- ni t r osBelibwingr.a proegdurat kimild® to thatAdesdribédn of

29, ool @1oomop % i - o, anﬂﬁfﬁ{\ﬁﬁg‘e ER Y, BBERAY- T Lbout 80 o
sul fur i aC| dNaN-dmt benzamidat used t thereimacan appropwiate ef | ux. The reaction
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sul fat§ amyl tRUels hodeigenedisiéd il TABLE A OwéA2 fegmid Wia th

o b T A i, "WAANEL 350 v I
&I’ ﬁl; gi zaﬁi ?:ya,vallable, Mocmehing @diongdChy réQystajlitticdy solvgnt and
, get t t
neat cdfat as{ B cibo R 6P ko 8. B-uifestitdied SRR e\ or  anc

concengr at ed metmyﬂlﬂuomthgl-damrmﬂenm&t thet &dc aromethyl- acet ate. The

nbi nigd ¢ t ﬁgaﬂgﬂ di 4 R hi id, th
\(I:\Aot hI 2 di gmgg@gglrnggﬁéa?g g?]rg%rﬁen W’ dﬁngd gﬁé ?akgﬁl ?loaglrynesse'?o
give 48.2 g (ipsgtances, wéhmynntzrmdm r%phynyhhmpﬂwm@&
(1,1,3§3-t et rpeRy iseluiditeBgniRaflie Wabséy b@?t Qﬂtmu@&ﬁi&feﬂ C for 15

hours t hen cqol ed dlssolved in. oluene and omat ogr aphed on silica,

el utingy with Chagaglepization. of PUTICANAN. o give 3.6 g (14% of net hyl

2- N, N—olnethylcar- bamyl t hi 0)-5-(1, 1, 3, 3-tetranet hyl butyl ) benzoate. A
solutigon of the latter (0.025 nol) in 40 M MDC was treated, with stirring,
with @ m glacial acetic acid, followed by 16 M water. The reaction

m xt ulge was cooled to O[err]C, and chlorine was bubbl ed through the

react gon m xture for about five mnutes while nmaintaining the tenperature
betwegn 5 and 24[err]C The reaction was stirred for an addtional 30

m nut gs, concentrated in vacuo, and the remaining solution poured into ice
wat er § Extraction of the mxture with ethyl acetate and isolation of the
produgt fromthe conbined organic extracts afforded 6.8 g (78% of nethyl
2-chl gro- sulfonyl-5-(1,1, 3, 3-tetranet hyl butyl ) benzoate.
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Fon was stirred for about 16 hours,
“The m xture was stirred for several hours, -and the
ct ed, washed with water and dried to give 9.0 g of

, 3, 3-tetramet hyl butyl)saccharin, np 213-215[err]C

oduct (Q.O g. 0.026 nol) was dissolved in THF and added to 100 m
@t rated amoni um hydroxide with cooling in an ice bath. The resulting

t hen concentrated in.vacuo and the
centrated solution acidified to pH 3 with concentrated hydrochloric

separated solid

Fol l owi ng a

ure simlar to that described Preparation 11, 9.0 g (0.30 nol) of
t he 3 oduct was reacted with thallTum ethoxide in et hanol and the resulti ng
thalg@ um salt reacted with 3.33 g (0.021 nol) chloronethyl phenyl sulfide
in C@F to give 5.76 g (66% of
ROyt thyl-5-.(1,1,3, 3-tetranethyl butyl)saccwarin, 3.3 g (0.007 nol)
; O%r&}*;ttedc:wth Q5’.944 g sulFurylSchl &idelin O to give 1 g
-ct oronet hyl -5-(1,1,3,3-tetranethyl ) buty| sa@c®ayin
n 13 Followi ng a procedure simlar tp t‘ha!t§®scr| bed in
n 12 above, 15.5 g(0.086 nol) ethyl 2- hyd‘o>g/-°6‘?@th yl benzoat e
th 15.9 g (0.429 rwl) NoN-diwet hyl chl pr & & pdrbamate in the
g (@@"’72 rml) of 1, 4gd| aZ@bl cycl of 2.%h-gc§-ane in DMF to
2of Qehyl 2- (N, di ngt hylthi ocar bahy gy &H- net hyl -
; & hEaPedl &t 2208 forJabodf 10 hourp. FWeS@ oduct was
purlf ed y r @at ogy &phy @n SI__I ca gel m MDC t o ;i\&gek I
$\- di rret hyl car banyTt hi 0) - 6- met hyl benzoate as a ec@@rg oi |
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Iution of the latter (22.6 g. 0.0844 nmol) in 170 nl MDC was
g340 Ml gl acial acetic acid and 68 M water while cooling in an
th Tm@mmnrmpm& bubbl ed through the reaction m xture for
; j The was evacuated to renove excess chlorine
m nto wat er and par- titioned between MDC and
gani c ayer on I ng and evaporation to dryness, afforded 19

chl oro- sul fonyl - 6- met hyl be#g8oate, 5 g (0.019 nol) of which was
concentrated amoni um hydroxide in THF to give 6.1 g (67% of

Tt and SV A6E0%.2 1878 Tafbt Mg wackld SARET 0T 10
ﬂwmmtmohum tblcarboaag:,(ﬁlﬁiﬁmthob)'mehadm’dmﬂ‘&MOM de in
.,4 chI or onet hyl

|orret hyI 4- et h-
"A‘ g9gskt h sul furyl

. Eam
MDC affordecm masmm ﬁr%loommm wad- freated! sacchari n.

Hisemitioald g0:AR monda WathaBiiibigiz 2 dRg: 20k ¢

r alyglibwad bguBs.4ang (0l2h mubpdV, Nt-éﬂneuhydhl';lnmhm-n vacuo. The

t
i oo, e Tho, 356, mRe! E‘%ﬁ reBofion HipGuEPouds bRt
& ng alolftS"ﬁlf@rcaﬁmm ghmhonasg oo, qu pom)edonmmneﬁ{wm di ssol ved
‘ A |
0 0, SorbUh el 3?@* bti6 apid ahd ihgy (& fﬁ ’W‘**ﬁﬂféba?nﬂe
i t aethylserel@teol (The: cambiped organia, exEaSEs M o gi ve 59 g
3 %H‘P @Hn&o rrem@amr@c agid). Nlerﬂ'vbﬁﬁzkb@ﬁhbokﬁ%mmatﬂp

i f.the | h 10.
)t Sk qnﬁscaé& Jakén B ety To' B 11 10-25 0

\?\hbeﬂzy' 2H|'| %mlgam%¥ o:fn N-d Rredeyithio lbx ol - ﬁ/D(C):n(e\Ah )
I C arg ] ) | n,in I C
sol ubi | B¥ d { ) Grtrh %Hg%’er%?% %\/\gse(aco I ected by

filtratghn and26ﬁ€ofmt d§r hphfsd tthnnscdiolcd, gleswlw&m lmiumwadwas t hus

obt ai nef¥ 5- chl 24k i i3 A
sol uti oig of lﬁﬁf&flét%ﬁﬁ%q ﬁ?% QREE/D?W gg‘{c%ﬁ to O[err]C and
the sol §ion 1t¢1@§n%dt%§‘ﬁ‘» met 1met

carbamylthio)-5- 1 1 -t trameth lbutylYbenzoate.

7 20 A solution of the latter (0.025 mol) in 40 ml MDC

was treated, with stirring, with 80 ml glacial acetic acid,
followed by 16 ml water. The reaction mixture was cooled to
0°C, and chlorine was bubbled through the reaction mixture
for about five minutes while maintaining the temperature
between 5 and 24°C. The reaction was stirred for an
additional 30 minutes, concentrated in vacuo, and the
remaining solution poured into ice water. Extraction of the
mixture with ethyl acetate and isolation of the product from
the combined organic extracts afforded 6.8 g (78%) of methyl
2-chl If; -5-{1.1 -tetramethylbutyllbenzoate.

The product (9.0 g, 0.026 mol) was dissolved in
THF and added to 100 ml concentrated ammonium hydroxide
with cooling in an ice bath. The resulting solution was stirred
for about 16 hours, then concentrated in yacuo and the
concentrated solution acidified to pH 3 with concentrated

P 0 ]
n
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Wperbenzoic_acid, the mxture stirred for 10 minutes and then
§: 2 secopd 7.6 g portion of the perbenzoic acid. The reaction
¥ i | terels et Bedn@epipapsned With MDC and the filtrate washed

fed sodi u then with brine, dried over sodium
¥t aken t he residue chromat ographed in MDC on
£t he product beln ed with 50-50 hexane: MDC, to give 7.15 ¢
hl oro- 2- benzyl - 2H i sot hi azd#l9-3- one 1-oxi de. A sol ution of

nol) of the latter in 8 mM benzene was treated with 0.55 g

2 h t d bot t | t
RRIONC ER0 TR Gt wy PREeE. for) By SR vasned ”
aantl dtheegepasatady solid collected, washed with water an

= hy d§ Qe hpgy %‘fzgy i %?;%Q% g&g b,gég 8%?% 5'1_1
r]C 16 g reegof P U ﬁ. lg .1 . , 2.48 9
r

) pomﬂss?11 onate and 1.70 g (0.012 nol) nmethyl iodide in
55 heat edI ugdeermi wingy @o r%ceahie hﬁﬂﬁ&r?tﬁi %xhe][uelfs?ﬁbted and pOlﬁrSd
sol i epa ecre iltrati washe
andErgpReAsion 147 (2078 B?gﬁ g9 &7 e peiduct was dedon, bon.
| - 3-with thallidem ethdSidg (0. Mohtﬂ.n)d clhe\/\tasathgst}mihdmzed W t h
007 d
) 50 B el GUEEIEL UL B0 gl i e

& of 2su¢ﬁde(m DR tnrnglyeoi 6hg _Lm@mgmm_uﬁ) “amoni um

forma a(r} %(? ﬁS;S-QgHaiH# ?bﬁtﬁ “ cgtgal thanol was
heat e or one N coo and ter
filtrafb takerPhis dWﬁe§§atP€ m%oé% 898(@7 Qhoni nﬁosalt of

4, 7- di f@t hoxysagehag (41%) of 2- &ﬁ%@ﬁdrﬁetﬁl 5ﬂ5 g@:?ﬁ %ﬁ;@ &)ggf_tﬁuhe

anmon salt mashdlssolved I n g (0.0042 no chl or onet hyl

pheny | fide 585528880 and the solution heated under reflux for ei ght
hour s d t hePrepatatibmnd3poured into ice water. The solid which separated

*- d, hed 2 &

o pherl { hoome- " thyl 4. ToNYERE s BEHLES dftiflh f Mng) dstlbld &,
(0.5 gi§ 0. 001 Prepanationt ﬂzs@bbub,yllkﬁlgr(wesﬁnmoﬂiiﬂlbyhg?-thﬂ rgxycedur e
descri ffed abo‘@gie?hﬂ'b@ﬂ '%s e &4dted Ie5in0-1%% 9 (ﬁgi/%%gfnolzi Lac

2- chl oggonret hyl rin. Preparat

Foll o ng a p%&d&iﬂéﬂlﬁbf Frgﬁ?i'ﬁ) IQCFW%@S&M Hie) PI§SEReS aPht i on 14A, ot her
2- chl ogonet hyl19e8 chq0i 172 eddly af 126 diabicyeRilaIRY] itane® ihODMF to

20 give 22.1 g (96%) of ethyl 2-(N.N-dimethyithiocarbamyloxy}-
6-methyl-benzoate which was heated at 220°C for about

10 hours. The product was purified by chromatography on
silica gel in MDC to give ethyl 2-(N.N-dimethylcarbamylthio)-

, 6-methylbenzoate as a red-brown oil,
3 25 A solution of the latter (22.6 g, 0.0844 mol) in

170 ml MDC was treated with 340 ml glacial acetic acid and
68 ml water while cooling in an icefacetone bath, and chlorine
was bubbled through the reaction mixture for 10-15 minutes.
The reaction vessel was evacuated to remove excess chlorine °
30 and MDC and the mixture poured into water and partitioned
between MDC and water. The organic layer, on drying and
evaporation to dryness, afforded 19 g of ethyl 2-chloro-
sulfonyl-6-methylbenzoate, 5 g (0.019 mol) of which was

reacted with concentrated ammonium hydroxide in THF to
35 give 6.1 g (67%) of 4-methylsaccharin.




jar at i on 14B Reaction of 58 g (0.024 nol)

®enzyl - 2H i sot hi azol -3-one-1-oxide with 3.76 g (0.0335 nol)

¥ uran afforded 3.05 g (40% of _

et hoxy- 7- hydr oxybenzi sot hi azol - 3-one 1-oxide, 5.7 g of which was
&t h 36 g (0.0197 nol) of 2-(2-nethoxyethoxy)ethyl bromde in the
g 4.95 g (0.0358 npl) potassiumcar- bonate n 125 nm

¥ketone and 25 M DMF to gi w8070 g (939 of

et hoxy- 7- [ 2- (2- met hoxyet hoxy) et hoxyl benzi sot hi azol - 3- one

i ch was oxi dg (ﬁm AepPacedid i 85 AR NAEARRGoR O 10 VOC

ben- zyl - 4- et xy|sacchari n.

 orPuspastion; 1. eeyshy produst 1k “051S g wago. 053 mol )
nBdrverfed 18 EHee tRAMFRNYfsat byd ré&%dtalwﬁﬁl um on- char coal

Sﬁi 3 5o(00%) mil/)tﬁﬁm%ﬁ e: i <aneest 8¢ Mci e wi th 2. 38

I)thaihumhbmltorwckad witkn§/7 guUKBi0d27i madl)Ochiliordietliyd gi ve 1.46 g

TR PSS 50 S i s

product i t h methyl-dopxhyisacohaninf uryl chloride in MDC afforded 1.16 ¢

(100% g 2- gg;g;gr‘gtﬂ "R edtrRh"Brtnd Tafled %wegﬁqgmt Wﬁﬁfxy) sac-

harin. ¥
> benzyl- 7- hmmry Fhiasidn iy DG adfomied 4.9 (3% ofZi8hloxdepar at i on 14A)

wth 2. 1-dinetdividadcd hoxyet hoxy) et hyl bronide in
nmet hyl hyI k one I 1 el resence of 2 g (0.015 nol) po- tassium carbonate

af fordefl 2.5
2- benzyg - 4- met hOXy 7- [%(ﬁ:mwmfy%hgmmw hmml Bf&ditﬁ@éﬁisazol -3 one-

Lot 9 T oS 1 Yt Dbt G988 nd ™ catiiY ORI
(2- met hpxyet rodx pyridime ywWas otireed for I}hwﬁ234ah0m al’ldOthzﬂ g (0 0006 nol) of
resEn 13 raboinbl o (oS e IMuiE i) i [
1 and cvaporated to dryness again to remove residual
| thzonyl chloride and pyridine to give 87 g (98%) of the
:’ corresponding bis acid chloride, 44.8 g (0.18 mol) of which was
dissolved in THF and added dropwise to a solution of
320 77.16 g (0.72 mol) benzylamine in THF. The mixture was
stirred for two hours at 40-45°C, cooled and the precipitated
solid collected, washed with water and dried to give 59 g
(84%) of 3.3-dithiobispropionic acid N.N'-dibenzyl-
carboxamide, mp 162-165°C.
§ 25 Reaction of 7.0 g (0.018 mol) of the latter with
10.25 g (0.076 mol) suifuryl chloride in MDC gave a mixture of
2-benzyl-2H-isothiazol-3-one and 35-chloro-2-benzyl-2H-iso-
thiazol-3-one which were largely separated from one another
by sonication in MDC (which solubilized most of the former).
30 The insoluble material was collected by filtration and
chromatographed on silica gel with MDC. There was thus
obtained 3-chloro-2- -2H-isothiazol-3-one, mp 58-68°C.
A solution of 10 g (0.044 mol) of the latter in MDC
was cooled to 0°C and the solution treated with
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9 salt of 4-nmet hoxy-7-[2-(2-nmethoxy)ethoxy)ethoxy]saccharin.
of 1.4 g {(0.004 nol) of the amoniumsalt with 0.63 g (0.004 nol)
Bt hyl phenyl sulfide in DMF af f orded
£ t hi onet hyl - 4- met hoxy- 7-[ 2- (2- met h- oxy- et hoxy) et hoxyl sacchari n,
bn reaction with sulfuryl chloride in MDC. afforded 0.53 g (35% of
bnet hyl - 4- et hoxy- 7-[ 2- ( 2- net hoxyet hoxy) et hoxy] sacchari n.

on 15 A sol ution of 1.89d€ (0.011 nol) diethylam no sul fur
tide (DAST) in 20 Ml MDC was adc & to a suspension of 2.13 g (0.01

nok} 1 hydrox;grret hyl saccharin in 25 m MDC whil e naintaining the reaction
m xtuf® at -7 E@rg](@044 mohe 3-chloroperbenzoier acidysthet imixdureatstirig] err] C for
one’ h@gr, the r ature.

t he: nmig ture stflafgrefﬁ ?6%‘ rs ah%afdh %M%)udr Egcéﬂ%aﬁb gnévat er %?he

organi#® | ayer %Wbﬁ%ﬁ@@e@lénd MHGGCWQ nnmm way ifilgerede theagnesi um
sul faf® and t giep msﬁéanwm DT \4hd? 1Re CFiRfatd’ RS mitﬁhsmsated

recry@allized from aceta eto e, 1.6 749
2-11 ud mei hy FQ 61“&1\{ B‘EeWPﬁ?'C\i’mﬁ’eﬁgFét P¥ 1%’14‘“‘“ Toa sol ution
of 0. %g (0. 08gHat®land tabezhym ess rand théFrexddbe dcliromatdpraphed by a dry

S o g e 5, e %Ffpﬁ‘f%nﬁv‘f?’usgﬁc“ ¢ el Hil A0 e ot e

an adg ti onal héexane: MDC?&[)@WQ:(‘J dhog t(H6%)t of Gr-ehllomot B-tentylni (0. 025 nol)
net hyld i odi dey PV Elothi  olgu" . d. The m xture was stirred for an hour
and 4% m nut e *hydrochl oric acid, the reaction

m xt ude ridhdered basi c. At selutigoeof)d . I & {00048 x madx wé dthei lastesHinor of or m and
t hen 'j idifieg ﬁﬂdb@ﬁ(ieh%cwg %gﬁdeamﬂ galsst t gd'glp meNbi ned organic
extra S were wasti,@ :iyl 10% sodi um t.,h IOS‘S then with brine, dried
over godi um sTRENOXYERT lé\%‘ﬁf)tt e (FQlHEoR fhga énaapPB?ﬁE%'e bprtiee PVR
Zpgczi jum Ih nfila:taﬂeﬁcafm &t-uzehm.mssmdlmgnwodé%a&rchtthdlﬁﬂiﬁ:wm'wagd 21%b |
igmet hyl s py.oc sim t describe
in Prdpar at|o gﬁ%{) h Pﬁ‘éfgﬂﬁ gg%ng{lgﬁj gﬂ ggMMas react ed
with @ 2451 4 : e heowides unpi @35+287%T.uene in the
presefjce of tetrabutyl Jumb p mat ogr aphed on
silicg gel, eluting w ?KTT g 6&?@9?& ons gglsné ?'E)W 9{@3 The first 420
nl of §el uat e Mﬁegd(%eéﬂdml) Tipetassiumocarbonatei end, 170 gvapor ati on,

af f or ded 0. 07 JATdeT ia
2- phegyl t hi o kﬁg fdhédh{y%pirsacchlﬂ Bééﬁbne Waswgesatgcel ugcsltlzr reﬂuﬁe next 25
fractdons aff é’ hQ‘FT-"g quman oﬁﬁﬂﬁﬂl mmef"fﬁf%aci'hﬁrl n, which

was rdacR@d vidiu swhichr sep &ﬂaltédnd@s i gblideted bywifiRratior) wachéd)wirh
2-chl gromet hylaied and‘%ne%c%hag%é‘ 1.70 g (89%) of 2-benzyl-4.7-di-
methoxybenzigothiazol-3-one 1-oxide, 1.13 g (0.0035 mol) of
which was oxidized with 1.20 g (0.007 mol) of 3-chloro-
perbenzoic acid in MDC using the procedure described above to
25 give 1.03 g (88%) of 2-benzyl-4.7-dimethoxysaccharin.

A mixture of 2.07 g (0.0062 mol) of the product,
1.37 g (0.02 mol) ammonium formate and 1.5 g 10%
palladium-on-charcoal catalyst in 80 ml methanol was heated
under reflux for one hour; then cooled and filtered, and the

30 filtrate taken to drymess to give 0.92 g (57%) of the ammonium
salt of 4,7-dimethoxysaccharin,

A solution of 1.11 g (0.0042 mol) of the ammonium
salt was dissolved in DMF, 0.67 g (0.0042 mol) chloromethyl
phenylsulfide was added, and the solution heated under reflux

35 for eight hours and then cooled and pourcd into ice water.
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Foll owing a procedure simlar to that described in
®6A, 10 g (0.051 nol) 4-nethylsaccharin in THF

gcted with 86 ml (0 10 nol) of a 11B M solution of s-butyl

cI chexane and the resulting solution treated with 45 nl (0.050

th 5 32 nl (0. 056 nmol ) chl or onet hyI phenyl; sulfide in toluene
ce of tetranutyl ammoni um bfdri de, afforded a crude mxture
s i sol ated by flash chromat ography on silica gel

|soﬁdebﬁa§£ﬂeﬂ %@asaeoﬂbbtedl washddGPRR Gaker Oof which,

2 nol chloride i af forded 0.94
@HB oATERSon g1ve Oyt 5, (3680 10k 2iphemShiometBul o  © O
Won 16A is as follows: . Toasolutlon
5 mol) NN -78[err] C was
tion of LDAR%A%’Q{“? ‘ﬂfyb%af?&i%q@él %H@?iggnmlv?hl The sol ution
st osmlfpeylr cBlavidé: inc MIMG: exsing ehe 1ptoceduteedescribed abover8[err] C
Birat I afroddedo 750, & 58 vro2itofiRtyRt 7Ol C
room t enp
,z-glmethgxysacg arin.
Preparations 14B and 14
Following a procedure similar to that described in
Preparation 14A, other 2-chloromethylsaccharin derivatives
were prepared as follows:
Preparation 14B
Reaction of 5.8 g (0.024 mol) S-chloro-2-bénzyl-

2H-isothiazol-3-one-1-oxide with 3.76 g (0.0335 mol)

2-ethoxyfuran afforded 3.05 g (40%) of 2-benzyi-4-ethoxy-

7-hydroxybenzisothiazol-3-one 1-oxide, 5.7 g of which was
reacted with 3.6 g (0.0197 mol) of 2-(2-methoxyethoxy)ethyl

bromide in the presence of 4.95 g (0.0358 mol) potassium
carbonate in 125 ml methylethylketone and 25 ml DMF to give
7.0 g (93%) of 2-benzyl-4-ethoxy-7-[2-(2-methoxyethoxy)-
e;hgxy. |benzisothiazol-3-one 1-oxide, which was- oxidized as
before with 3-chloroperbenzoic acid in MDC to give 2-benzyl-
4-ethoxv-7-[2-(2-methoxyethoxy)ethoxylsaccharin,
Debenzylation of 6.6 g (0.015 mol) of the latter with

3.34 g (0.053 mol) ammonium formate in the presence of

6.4 g 10% palladium-on-charcoal catalyst in methanol afforded
the ammonjum salt of 4-ethoxy-7-[2-(2-methoxyethoxy)-
ethoxvlsaccharin, which was reacted with 2.38 g (0.015 mol) of
chloromethyl phenyl sulfide in 100 ml DMF to give 1.46 g
(21%) 2-phenvithiomethyl-4-ethoxy-7-{2-(2-methoxyeth

: ethoxylsaccharin, mp 73-75°C (from isopropanol). Treatment
of 1.4 g (0.0029 mol) of the product with 0.4 g (0.0029 mol)
sulfuryl chloride in MDC afforded 1.16 g (100%) of Z__Qﬁl_g&
-4-ethoxy-7-12-(2-me hox h

——
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he reaction was quenched with saturated NH err]Cl and

h ether (2 x 100 m ), dried over MgSg err], stripped and the
IIed in a Kugel rohr (130-140 C. 0.65 mm) to optain 6.51 g

- di ethyl -2-[1- (trinmethylsily)ethyl]benzam de. To a
sec BuLi (0.97M 5.10 m, 4.96 mmol ). TMEDA (0.75 m, 4.96

8 at -78[err] C was added the amde (1.25 g, 4.50 mml) I n THF.
in THF was added qui cklys3t -78[err]C then warned to room
The THF was renoved in vacuo then reacted at O[err]C with

ﬁ' S gg 53-é| lfgl ution of sodi um hydroxide (0 36 ‘g, 9, 9.0 mmol)
' c acid (1.0 g, 9.0 mol) in r]O The
stl rred at Reaotioneaped. BBuge(Q@d mﬂbsé hydmx)h Et OAC
ehr n%jﬂ{;ﬁpasﬂzeauﬁ'akm -8fik- 1ioid S0P pitatASE! du@hexane to
f onyit i & Pl [mob)r jofe2Hd-mathoyyathoxyrshyhnbremidene
5, Mebahamiosn ot i ot BB (20 1o
tm@ofﬁsm’? Ve 2’893@ #ﬁ&g@dza hgngé@ﬁﬁy here was
03501 ']Sé‘d"qm';ﬂm RTfR-12 e iyl ypethok pibdaasetblazolp )
- Brr r chari ~ 0. nmo
"o o o ) Saenecnids, o *S#EM&l%&@@dhﬁﬁﬂég@éﬁﬁfﬁ@cesium
Ahm_zu_hm

fluorie (0. 73- @lomwbmmp zcldqm\MMg)ave tion was

n

pour e tlg,. S% NaEhl. er was
aci di it g& 5% dried over
Na[ er r {80 err 935 Igt £0890 anﬂ afpiied Pf@j\gﬁtv%’“& oﬁbrg 480 H&PI) n

0001 o8| buop Hrhenium ?“?g’fﬁfq?‘@a"*‘meﬁ‘ f‘wg Rt cof b%? Fon 1" e
The 0 g sahﬁ%‘e R?ﬁ ‘Er?%ﬂc ﬁi’hé ibb%’)f Pg ons fromthe

Chrgma'gr apham I tlatthdeacmr?lmd b74 12- athdx 98t nsi sti ng )
pr edonigha p e i 0 t | e ac§§ar was reacted wt
0.05 si§ E$ ﬁﬁt\{?’héjf lg’dgcw(gz aqf ed from

cycl ohigkane eaimylhomum agadt twithi 062 Qg rf@ Q04 onoby c‘hlcromethylphenyl
romethyg -4, 7- gﬁ%hi’ﬂ S%ﬁfﬁ%ﬁ&qeﬁpzlﬂﬂewﬁh%ﬁﬂc?m 'ﬂ-‘?ﬂi’é’{: g 18A To

a sol u on of Z-1 SOpTOpyI Z-Ter MoXY penzene in 600
n di e yI et 5 ary wﬁth oﬁnal'eilCBQﬂM sol uti on

of but @ Iit h g@lfgfﬁmbej M’b@ éﬁl@[d@gdgtsgog (@g%ygyfpl ete the sol

was co o.Olerr fqr one r | or a a ditional five hours
at anb gent 7dOt ofp ‘J 41 n,;’i 5 : bt Ry sol uti on of
23.68 @ (0. 17&t }_f@y)] &&\hﬂﬁ hYI car barryl chI oride in 80 m diethylether. The

rest sg Iutlongyvas sprriifor about 12 hours while the reaction tenperature

was al § ovved t en quenched
A solution of 1.89 g (0.011 mol) diethylamino

sulfur trifluoride (DAST) in 20 ml MDC was added to a
25 suspension of 2.13 g (0.01 mol) 2-hydroxymethylsaccharin in
25 ml MDC while maintaining the reaction mixture at -78°C.
The reaction mixture was stirred at -78°C for one
hour, the temperature allowed to slowly rise to ambient
temperature, the mixture stirred for 16 hours and then poured
30 into ice-water. The organic layer was separated and washed
with water, dried over magnesium sulfate and taken to
dryness to give 2.2 g of product which was recrystallized from
ethyl acetate to give 1.6 g (74%) of __ly_q_rgm_g;mdmhgm
mp 96-98°C. _
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ki _a pni um chl ori de solution. The aqueous and organic | ayers were
¥he aqueous | ayer be tracted with ethyl acetate and the conbi ned
acts washed once with brine, then dried and the solution to
i ve a crude product which was flashed chromat ographed on silica
‘l“’o with 30% ethyl act hexane to give 34.4 g (79% of

4- met hoxy- N, N-di et hyl benzam de as an oil which was used as such
thout further purification. The oil can be distilled, if

boils at 123-129[err] C/ 0.256-3 mm Fol l owi ng a procedure
hat described in Preparation 5 above, the latter (15.0 g, 0.060

dlqz)gpggm Mreacted wth 77.8 M (0.784 nol) of a 1.2 M
f s-butyl lit clo s, of 8g(0.06 nol )
| et hyl enedi ani r?e #‘ﬂg%gsﬂ fq(gggl @@ﬁ‘ﬁ%ﬁt‘*v‘ﬁg 'en reacted

_ 50 satchatimin dEHh dooledn tov -7B°C. b§la rdry ivedicetone bath was

"Naiel, SogkEe S Vimlde ol s0iith, %ﬁaﬁl”ﬁ@él atel hexaney
. 634 Inﬁ)l (Sb ummwfmbu:glt lithiupodnntyclehéxarieng Theoniktuezeti c aci d
§.0. 3 v stibRqdiag! aaaﬁmm' «'a)t “T¥Ch andOHAP treftedmyRtiy sacch

110t anl TS oD, oL IS Shek ot o paio, " (2
(2 Ryl U hiones hul e ORLOBLr bl Ny Sat ot o e duare 520
?0. 02 I>l) oL %c‘ﬁ @1 5@&8&% #3%&1’“’(@“21”%‘“’{? G’Sgd?ﬁ?p) sul fgryl
chlorid® (0 Mbesicafther dqde6u® mixtife)exttacted with chloroform and then
2- chi offoret hy ks :88PA YA x BactEA "AAS 6R1PhEdard™ TR 8RITHEd C
organic extracts were washed with 10% sodium thiosulfate,
then with brine, dried over sodium sulfate and taken to
‘ dryness to give a product, whose PMR spectrum indicated a
8 15 mixtare consisting of 74% 4-ethylsaccharin and 21% 4,7-di-
methylsaccharin.
Following a procedure similar to that described in
Preparation 4 above, the crude material (0.47 g, 0.0022 mol)
‘ was reacted .with 0.24 ml (0.0028 mol) chloromethyl phenyl
# 20 sulfide in toluene in the presence of tetrabutylammonium
bromide, and the product chromatographed on silica gel,
eluting with MDC, 5 ml fractions being collected. The first
420 ml of eluate were discarded. The next 20 fractions, on
evaporation, afforded 0.07 g of material, predominantly
§ 25 2-phenylthiomethyl-4,7-dimethylsaccharin, which was set
3  aside.. The next 25 fractions afforded 0.37 g of 2-phenylthio-
methyl-4-ethylsaccharin, which was reacted with - sulfuryl
3 chloride in MDC to give 0.19 g (66%) of 2-chloromethyl-
4-e harin. '
30 Preparation 16B
Following a procedure similar to that described in
Preparation 16A, 10 g (0.051 mol) 4-methylsaccharin in THF
was reacted with 86 mi (0.10 mol) of a 1.18 M solution of
s-butyl lithium in cyclohexane and the resulting solution
treated with 4.5 ml (0.050 mol) ethyl iodide to give .. —————
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An alternative procedure was al so foll owed: To a
800 Ml N, N, N, N -tetranet hyl et hyl enedi ami ne (TMEDA) (1.99
#anhydrous ether was added 1550 mi of sec-BuLi (1.3 M and the
poled to -70[err] C under a nitrogen atnosphere. A solution of
®propyl -4-nmet hoxy N. N-di et hyl benzam de (1.82 noles) in 300 m
fher was added dropw se over_30 mnutes (the tenperature was

¥t or below -60[err]C duri ngs5he addition). After the addition
¥te. the reaction was stirred at -70[err]C for one hour and

.r101150g B9%) rdf G- Wisch coneraiction Sith 50[err]C

Sy (%8 bt F%W%EE@EVTEBM Rifiac Sab bried e °°, 1 200

ﬂmacpmlseﬂc& oof 4etrabutylammmeniunpsbtomide)i affogded paessure over a

e R ARl S‘r”el;.:?). tate of

i sohromategsaphy) omtsélicougelalaphenylihiomethiy -t he
add te'm ;ggra Gudidh ladA GIETPECY (O0SPIERAGE mggcrp/a n’ rjig g tostir at
stirred ol ut M3 éﬁoollgomﬁi) EfWiIC%&W&F |1He ) dr opwi se

over a 1 m n09d ge(rd&%) ofli té Q@Hmhgw 10[err] C during

the addifi on er furt;ﬁ stlrrlngfor 30 mnutes at O-5[err]C, a white

i nsol ubl§ egéﬁ iltered off and washed with 21 of anhydrous

ether. Hgmdval of the sAl peeferred altemsqiher ito Prepavational64r dedag he sul fonyl

chl ori deg (ﬁd&g dark oil. This crude sulfonyl chloride was dissolved in
coo

1.41 TN 10 -10[err]C, and 540 m concentrated NH err]OH (28% was
added i @ portions over 16 aviselntion ©f W 18egp@Sammel )N priettyl4 5C or

K

Pghg‘é"r; Oughﬁ’g}zahﬁﬁeﬁﬂmgo iy et -?%”Crgzﬁgeﬁélfedlﬁ ﬁ?ibg:‘%fjbma?g' SPE/G .
dark oi g, élénpﬂ iéﬁ&n iﬁ-%gngﬁ gﬂ%t’@fm d ﬁl‘? P(ft&P\WQSn 3N HCl to

ggolm eztﬂ l gh?rmedlltlew-mﬂct deSIceowa%etwbrby hr:jtﬂeat b@ﬂleﬂndo waggeﬂ with 4
dat er SO er cuum ours an
recryst@l | i zeﬂtﬁ SEX éc?naﬁ? omsgln&'ﬁﬁbf g@ a‘ﬁa xane to give
42912(2 ;/%[ of néataat rG8aCS alngll theni segotiquy |brodg ?Bttboxtyem e tzttui‘éognz?rlri gi
erf e (1.

gl e) i# 1.51 f}i((:l:etll %:n'ac ¢ %hﬁe?l{’f)%gczﬁqe&;gﬁg W@E} gﬁhﬁ@\%a Z@fned to room
'élerrpelr 2 gre aand bﬁﬁastﬂd/e\nthgféhm\/cﬁﬁl i :llmd ower Me§O04esi due vvazI t

i ssol ge n e a e produc
was coI ecgt eﬁg I%?‘g??xgn aéi%&@ fbg‘i::{ I]rh"élz \Agé\ﬁééﬁ ﬂ}bq@ gjwag dried
at 60[§rr] C rmmcmbm 831 £ NN dieshyl-26H «i8m et hy!-

acet at#/ hexanget . sopropyl - 6-nethoxysaccharin, np

Y . hlf’s.al and R Filin o B0 0 9PL 3 L oh oot nane ves added

0.8 m{ anhydrh96 minul), VIWDAr(Qié’Sanu 4196 mmol) tinnFHORUt-T8PCswasred on a

P SRl 295 R0 ld) PRSI0 000 1 TFE o
was added quickly at -78°C then warmed to room :

temperature. The THF was removed in yacuo then reacted at

0°C with two equivalents of a 1:1 solution of sodium hydroxide

(0.36 g, 9.0, mmol) and hydroxylamine-O-sulfonic acid

(1.0 g, 9.0 mmol) in H20. The reaction was stirred at room

temperature for 4 hrs, extracted with EtOAc and flash

chromatographed on silica gel with 20% ethyl acetate/hexane

to give 0.62 g (47%) of 2-aminosulfonyl-N.N-dieth

methylsilyDethyllbenzamide. The benzamide (0.95 g,

i s

Ve

R A

2
<O

e S,

heet Has Been Replaced

i llllli W




erature poured into water, the organic | ayer separated and
50 m 2N sodi um hydr oxi de sol uti on. Thipghes eCRdpiagedr Was dri ed

rous magnesi um sul fate and concentr at imto give

t. It was purified by crystalllzatlo ' et at e/ hexane
(879% of 2-chl oronethyl - $§opropyl - b- et hoxysaccCharin, np

0

Preparation 19 To a s tion of 1.0 g (0.0039 nol)

6- rrgéhox saccharl nin 15 m MDC was addgal anbi ent t enper -
;. g @é anpl)) was refluxed dis) glacial aeetivoiasid (20 ynbnifee I8 hkpc.  When

tippéd Gol Ay ﬁﬁ%Ct&Rﬂ:ékétWiﬂl Wt opd bﬁ&'x&!i’éj%or elyux for

n3°§é§u¢§v‘r’§%edgso$€f&. s Gpaled ik dcrduting o o e e

ogca‘hm hway lobtained tGiBE gr(ttsl%l)emfaﬁf4!g;£mﬂdetglnﬂxﬂ?}x§ﬂh} I
traction of the mxture with ethy

gt h%—% rgﬁZ?ﬁ g? Eﬁ the organic extracts and renoval of the

'n vacuo af for d¥e ch® tgm{l sitylethyiyatchayind (Ostfprgpyl saccharin as

crys- otfg | [ a 4 step.

nat i vg‘{)droﬁéﬂg) rgh\/\gsl,qgl@hﬂ@ g“?@éim ferﬁjﬁ% %susgeﬂgﬁ%n of 62.74

f-tion mixture was further refluxed for_18 hours. It was cool ed

An al
9?0?4 pl ) AHZRQ iy ml) ramgo eesipme Aingrige otthy 2.t8, 0f é’ﬁrmvhs added 43.9 g (0.7
nol ) anet hiyokg uf%.léht .M Affeps7 %ﬂkﬁ@&eﬁ@dxéﬁ'ﬂﬂs poured. inte this a

soluti @ of 2 mol ) 4-is§ thox saccharin in 550 ni
chl or ofger irpwagqoa\g%éﬁo%ﬁ? %1“5}5 ted ﬁ‘“ﬁg#%c -Th é?‘i‘%gaMﬁswéﬁl owed to
warm t €8 FI T aacidified rveﬂhmeEHGIMndatex&thwr With BtiG+E«>Ati (It1)f he m xture

tas PO <0, ot SURNGE S0, Herkd 8 gl gk olfle? L0 1 1,

separ at

18. 4| ?70/% hmh@ inyqu:angztaat}\nesgmld.pyllsmma‘ecnystalhzed Ffa)btm\&i%g(;oaong ocefJ;Jr e
simla@to r o

vas roffi oo wEpOREher to BE G801 Gee), BEREVIELIIAR] 17"

tol ueng® i hSt hepr B&EA86°64 0. 133 g(0. 004 rml) TBAB to give 0.32 g (21% of
6- hydr y 4-j é}gﬁlonZ p'henylthl onet hyl saccharin, np 1 27-129.5[err]C,

1.78 g of whi'c dol%t samgie of material obtained in the early
fractions from the chromatographic separation described
above in Preparation 16A consisting predominantly of

20 2-phenylthiomethyl-4,7-dimethylsaccharin was reacted with
0.05 m! sulfuryl chloride in MDC and the product recrystallized

: from cyclohexane-ethyl acetate to give 20 mg (51%) of

; 2-chloromethyl-4. 7-dimethylsaccharin, mp 107-108°C.
Preparation 18A

25 To a solution of 40.0 g (0.174 mol) 2-isopropyl-
4-methoxybromobenzene in 600 ml diethylether at 0°C was
added 103.68 ml (0.175 mol) of a 1.69 M solution of butyl
lithium in diethylether. When the addition was complete the

* solution was cooled to 0°C for one hour and stirred for an

30 additional five hours at ambient temperature, then recooled to
-78°C and treated with a solution of 23.68 g (0.175 mol)
N,N-diethylcarbamy! chloride in 80 ml diethylether. The
resulting solution was stirred for about 12 hours while the
reaction temperature was allowed to rise and then quenched

35 with saturated ammonium chloride solution. The aqueous and




@3 g) sulfuryl chloride in MDC to give 1.2 g (84% of
Bl - 6- hydr oxy- 4-i sopropyl -saccharin. np 149-150[err]C.

Pr B OA Fol | owi ng procedures simlar to those described in

Pr #19. 4-rret hoxysaccharin can be converted succes- sively to

4- ;s; harin, 4-hydroxy-2-phenylthionethyl saccharin and

2- wy| - 4- hydroxysaccharl n. Preparation 20 59 (0.0207 nol) of

|sopropyl saccharin was di ssd®ed in 150 M nethanol and 34 g
T Cs[err]CC[err] was added. The m xture was stirred for 3-4 hr

at '.; 84 w@@ rsggwgd upgler g ,ﬁq,%geqia epabke and the
e 5 Rew 56?;&1 HhyEacgtaln MQ‘?’QDF;"& 5 e GHEGH sul fi de

el hewakhed Gsho®l whth rives ﬂm_t deiied! and- thel sohitibrf gaké? for . cool ed,
The br ol | ogomes o, &Yk & i odhte wilh ek SaShetly Snd drieq. The
sol vent S§ re(ciumwogﬂq:hededncn&icprgdswlutmzhmﬂeﬁﬁ%eeﬂm purified by
{ / ,@é:ﬁtﬁé@ bﬁm was obtained 4.5
; e f) remide asyan oHl whick was ased rasbed i n
r o dtg eﬂen?t S%‘)%ﬁﬁiﬁu’i‘yﬁﬂﬁl&yﬂﬁﬁﬁ&aﬁoﬁSOH*h%plSilS gagharin as
: par at| on
et ore. JPT oD SThhad, if dested snd Soh REZAACOENI mvs) (0.4 o
g Oﬁl (Tr) @ ef.rO(;xNDgngtl)?g 21 Boll/mﬁmgddeﬁrdd%d@f@ s&t)iﬁlah'ofb ﬁgaﬁif;égf?lbﬁd Irﬁ Xture
stlcrred ht roy %P@SB%?%? ﬁ’q%?&@ f‘?@&@ é premgpltat ed
solids @re f|]003rmbl dlétlwﬂntheashwlrmdtbdl\@Rh( 39.87riml (ﬂflﬁtic(mdﬂj)neﬂ diltrate
vas evarat et boyped by "S- ik ShOUcIBAEkidd FRothePe! voen et hy!
A presence of 6.98 g (0.06 mol) tetramethylethylenediamine.
215 The resulting lithium salt was then reacted first with
50 ml sulfur dioxide and then with 0.181 mol sodium
hydroxylamine-O-sulfonate to give 11.6 g (59%) of 2-amino-
ulfonyl-6-isopr -4-methoxy-N N-diethvibenzami
mp 103-105°C (from ethyl acetate/hexane), 11.0 g (0.034 mol)
20 of which was cyclized in 200 ml refluxing glacial acetic acid to
give 10.3 g of the diethylammoniom salt of 4-isopropyl-
6-methoxysaccharin, mp 132-135°C.
The latter (0.030 mol), on reaction with 6.14 ml
(7.25 g, 0.046 mol) of chloromethylphenylsulfide in the
25 presence of 0.98 g (0.003 mol) TBAB in 250 ml toluene,

_ afforded 10.1 g (88%) of 2-phenylthiomethyl-4-isopropyl-

6-methoxysaccharin as an oil, 9.7 g (0.026 mol) of which, on
reaction with 3.1 ml (5.21 g, 0.039 mol) sulfuryl chloride in

MDC, afforded 6.9 g (88%) of 2-chloromethyl-4-isopr opyl:
§ 30 G-methoxysaccharin, mp 151-152°C.
reparati 18B
An alternative procedure was also followed:
To a solution of 300 ml N,N,N',N'-tetramethyl-
ethylenediamine (TMEDA) (1.99 moles) in 4 1 anhydrous ether
35 was added 1550 ml of sec-Buli (1.3 M) and the system was

rin,

T
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BaHCO err] (100 m). The layers were separated and the organic
Bd with saturated NaHCO err] (2 x 180 m), brine (1 x 100 m) and
Pval of the solvent in vacuo afforded 10.0 g (99% of

g benzyl - 4-isothiazolin-3(2H)-one 1-oxide as a pale yellow oil.
(10.0 g, 0.04 nol) in glacial acetic acid (200 m) was treated
err]Jerr] (100 m, 0.88 nol) and heated on a steam-bath for 2
whi ch time an additional 30 msg0.26 mol) 30% Herr]Jerr] was
Fer heating on a steam bath for ‘an additional hour, the reaction

s cool ed to r eratyre and poured int e coI d.water (11)
3 Fi ?&k %I?d&‘%ﬁ% %‘E?qug ?‘Sll 108t Pbn, washed
(2 4<54.Q0 gﬁ Erlsb s4 anéthoxy- Chqlléfﬂzbdl}dbmzzﬂmﬁdg (45% of

Al R

)| si | aver- %mninpltmxﬂiﬂ 18 wmrQ pwas maintdirfedoat5 onebélpivhex- 3- ene
accordi i t0 theo o 4) in
v (§On1 %ag%tdpgﬁguxed #’ ggﬂ)ggrgg 3258 r un?er ni ?nplégeg )The

t ol uene §
resul ti @ ni xtftbﬁel'wtloﬁomaédsﬁlﬂedo@im?@°@éﬂatmh&ﬁd ashadlowed doed in

vacuo. Be resygg unssdeesolamig neidig £h%5téfh ﬂﬁ'et BPABEACUEGN 3PN HCl (10
m). Af@er stirging g_:jer nitrogen at 0O mn,, ether

er
(100 m M was dﬂﬂgﬁe%m QH@XF‘&'%W@SS% el r anl"E0 Jhiss stiEsd washed
Wi th wager, brsolgtiosl was ﬂ&devﬁawahenu dfhéﬂQSSquQx@' of 200age yel | ow

S e-(lj_ tleoadiyivig i) téeljh%?ng 1B Eﬁﬂééﬁrﬁ%@"%é T vere.
or gani Chase dre%hpn""ﬂ'h?furcbghﬂﬁg EFPT d?ﬁ nRWE?V?AaIRL aihdlf solvent in

vacuo agd pur| ography on silica gel

(5:4:1, -hexand&lOWDEﬂ@Kaer XAganhite. wvgdf(rxgpg‘ec@pltate of aryllithium
2- benzy§- 4-1 sQpiomard- &Pgnge&f a{wddlﬂﬁﬁ?C?ﬁhea gly). PahgerehowW foam
The tet# ah drosa@ﬂﬁarl n was 23 320| ved 1 n toluene (50
i | yI m%ohydhﬁcwqtge“(af 55160"&@ @%ﬂiﬁ) TeAHIOn AVaS eves (2.0 g)
vere adfed. Thelgwsdiltbl Br it xambiemtatenipératite dfoy tdooane@fg opjtcwagnoval of

hydr ochfor i de S0s1ash ST B 10 dhis sEed; eutioB, wes 454 i ng this o6
termer afure ang HLey ShbridehifbSing 45: "BaRaRed Weldwieebyl et ner (100

m ) andthe combin werec ncen I'n vacuoto grve 0.63 g
20bedinying: the opddipipn. 6-Aftentfuythen stirring $pr B3O yauinetescatarin as a

pal e yel |ow SBAC, o wiitd BHUMHIOrekipiife Y AIRREECHA WAd(0- 63 o 1.7

mrol ) ig refluxi ng’ r add act man- ganese

di oxi def (4 3g,washed %frﬂr?pépg SoHEPT-a §é o‘?l’afI 4he,solygnteat ¢ he

i g of tlaemb heﬁ@rpteﬁ@m@f aﬁﬁﬂﬂéﬂeﬁﬁ: %uﬁbnsie chilbgideeast hoBruis '
refl uxed for a nxf tlo roomtgggﬁrat#re and filtered
t hroughf a pad k) EUtsi ﬁ% {Gh ‘é‘f‘ﬁ?l H& conbi ned

el uat eq vdfe dohde’rﬂﬁiatmbleah madﬂ?(hmhd 540r md i chmeeptratekl ed by flash

chr omatgogr aph ( e 0.32 g
(50% of§ 2- ben yﬁqgﬂ @oﬁﬁ“ §%§ ,lﬂr}%&?i%m nosacc%grﬁli%m& é(;ol orl ess

sol i d. i Thécmppeatare suas tkept nat d.53€ @r belowntbroughoutethtinol (20 m) was

treated with aaambﬂamfﬂmetm&ﬁmggffoa 18- inBs Jata@Mbiép Pd on Carbon (0. 25

and &r ef | uxed for "1 hr roomtenperature and filtered through a
g;d temperature, the Qﬂne- excess amimonia were removed g

30 under vacuum to give a dark oil, which was diluted with
6.0 1 of water and acidified with 3N HCl to pH 1. The light
yellow solid was collected by filtration and washed with
800 ml water. The solid was dried at 60°C under vacuum for
18 hours and recrystallized from a mixture of 800 ml ethyl
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En vacuo to give 0.25 g (100% of

4-i sgprdg

rabutyl ammoni um bromi de (0.1

per-Cel . eluting with nethanol (100 m ). The conbi ned el uates
g at ed in vacuo. The residue was dissolved in MDC (10 m),
¥ic acid (0.25 m) was added, stirred for 5 mn and evaporat ed

4 £6- di met hyl ami nosaccharin as a col orl ess | oam ~Following a

gmlarto that described in Preparation 1. a m xture of

ai; 6- di met hyl am nosaccharin (§927 g. 1 0 mol), chloronet hyI

tde (0.32 g, 2.0 nmmol ) and tét

8 uene was converted to 0.22

brh%m @dzwmﬁ% ﬁ%mmﬂmtrem ed
S Wp' 12392800 0-15 ¢

at 4296 &d’ﬁ%l@?@?&@ﬁfﬂld@ Preparati on
"i(l:3anoledin 015 #-dceior sl whs JeffuTed otV BS ot

S,
Bl égﬁg]?ge f%Iolgglweth 5‘1“6‘1'%53@ ha' {onaRe Srsdiey carbamyl
| -m@wumumy Wdﬂ?tmidlmwuamgeim 206 oo |

wpgs treated

The

rsﬁu@e@eg PG 61 oRRIALRR AR hdBuDpydd 1t hi um and

oride hen a

h
recrystzﬁﬁzegy Sé%ce acet te exane o give 303 g (91%)

4-isopropyl-6-methox acchan , mp 188°C,

To a suspension of 24 g paraformaldehyde
(0.8 mole) and 86.4 g chlorotrimethylsilane (1.6 moles) in
200 ml 1,2-dichloroethane was added 0.8 ml! anhydrous
tin(IV) chloride and the resulting solution stirred on a steam
bath for one hour. At the end of this period, 51 g 4-isopropyl-
6-methoxysaccharin (0.2 mole) was added to the clear solution
and the reaction mixture was further refluxed for 18 hours. It
was cooled to room temperature, poured into water, the
organic layer separated and washed with 50 ml 2N sodium
hydroxide solution. The organic layer was dried over
anhydrous magnesium sulfate and concentrated under vacuum
to give crude product. It was purified by crystallization from
ethyl acetate/hexane to give 57 g (87%) of 2-chloromethyl-

4-isopropyl-6-methoxysaccharin, mp 151°C.

Preparation 19
' To a solution of 1.0 g (0.0039 mol) 4-isopropyl-

6-methoxysaccharin in 15 ml MDC was added at ambient
temperature 1.28 g (5.12 ml) of a 1 M solution of boron tri-
bromide in MDC. When addition was complete the reaction
mixture was heated under reflux for about five hours, cooled,
taken to dryness in vacuo and the residue treated with ice and
saturated sodium bicarbonate. The aqueous solution was
extracted once with ethyl acetate and then acidified to pH 1
with concentrated hydrochloric acid. Extracnon of the mixture
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/I acet at e- hexane. To a solution of 0.5 g

Pyl -6, 7-di met hoxysaccharin in 3m of DMF was added 0.5 ml of

_‘s et hylam ne at roomtenperature. After 15 mn, 0.35 g

# hyl phenyl sul fi de was added and the m xture heat ed at 80[err]C for
e reaction mxture was poured into Et OAc and washed w th aqueous
J err] solution, agueous 2N HCl solution, saturated aqueous NaCl
The organic | ayer was dried 0660- Na[err] SO err] and the solvents
Chro- mat ography wi th MDC gave 0.35 g of desired product, which

gghy sac arl n I'n @E%ﬂ}%gé}ﬁﬁg @%ﬂ W eIB%I ?{ﬁaﬁ}cchl oride for

20[ e8xtracts andowemongl afntheaisobvens cinyracuoaafifardedur ati on with

ave 0. @993@5%—)03{' g%%%%sgpw%@cchan n.

Pr epafggti on 23 To "a_ s0 0 eronylate in 20 m dr
et hgr 4 Is add&dysillige 35°é‘dnﬂhﬂ9]l’ Way #ssdyuas (hus 'yH’e d‘?l l&mgstem 6[ err]C ove?/
' thﬁ mt xture vva$ it | d1tezflath os ;ﬂ'ﬁcbduz’éh%sdﬂlsv_t?fqhd/\ﬂ HlfoZ]ng e} herd
&hed with water The,or r i e er err] an
the s@vents rs&;&é&u&e 1@3%”6% ¥ &gg&} -Iiiiwﬁo%?@bh‘?iiroxy- 1' - et h-
)benzeméﬂofdfosnnat é)"Cakavawaaddeﬂm Qttgl(ﬁl rmel)eethanefifiohi acetic acid
§9 10% 'W/lt(ﬁlﬁ”}ﬂﬁ#utéol V%Iﬁa?fséiﬁgégg@?g{e ) 2100 Hhis &' $d1uRbROBgtO remve

$»t and renpval

5-i sod opyI 1 mﬁesz(66409)80Imol)THelﬂowopﬁrﬁﬂyﬂhwsa@hmm bimni nat ed,

am datg ul f i n arat y 700 of
4-i sofd opyP @?ﬁg{&n% @ggcﬁﬁigpl geére% ggéhg‘gf'“ﬁ)c ?ﬁom et hyI
acet at} /hexané° af &Hﬁm %3 iandr sieredfor 3tk dirast in
Prepargtion 2%0°€C, prﬂftbﬁec&dlﬁl h‘éf xmxture was poured into ice-water

br oparkt | on SAnd aciaBied S iR Bicodth éfﬁ Siéb'r Qﬁppg%tq%%als—?[gerr] -

g 3ro hN N- dlcmli)ibbgddalbyl Ifﬂframn Gmshedt ﬂdtﬁ Owéieﬁ @d\l drist abh ivf;c
i mel Sife 3 0

Pr eparkt ﬂ)g gg ‘f%zgﬁ‘%sa%f - TS

228- {s err] C from et heFolloating a pIORedmtel Glmﬂﬂr 4:0dtha1t d;zsta'rbad)anccharl n

i Ch dfl or ooy %QIJ;EB)S' 30kbgle, i {AReP! QR0 mel) A" TekdBa! st 0xi do and

tetrahutyl a
4- di mey hyl ani e&%@% dﬁﬁﬁh(}hhﬁem%hylnph%%tsnlﬁd%fmt teluemetisr wit h

sul furyl chl om@ denPof i 133d 0048461 T8I h gcharin.
Al terrgati 6 :_lon gf A-di rgregby al E% A[B)t3 gihrleooglzeg ?dl?ﬁrral dehyde

and chj o H FREEREE R 2 ¥ 8ant of stannic
chl or|e in etﬂyll@?elﬁQGHCer a8 gftfribmlach was treated with 043 ml

4-di et hyl am pg=3- ol :?ff&%ﬁté)}ioﬁﬁsf'ﬁaﬁﬂc to give 1.2 g (84%) of

i 2-chloromethyl-6-hydroxv-4-isopropyl-saccharin,

1 mp 149-150°C.

§ 25 Pre i 1

) Following procedures similar to those described in
Preparation 19, 4-methoxysaccharin can be converted
successively to 4-hydroxysaccharin, 4-hydroxy-2-phenylthio-
methylsaccharin and 2-chloromethyl-4-hydroxysaccharin.

30 Preparation 20 -

5g (0.0207 mol) of 6-hydroxy-4-isopropyl-
saccharin was dissolved in 150 ml methanol and 34 g
(0.0104 mol) CsoCO3 was added. The mixture was stirred for
3-4 hr at RT. The excess methanol was removed under

35 reduced pressure and the residue was dned for 2 hr under
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25 To a solution of 1.0 g (2.75 m) '
#i sopropyl - 2- phenyl t hi omet hyl saccharin in THF was added 0.73 g
gi phenyl phosphine, 0.14 g (3.04 my) ethanol and 0.48 g (2.76 nm
Bl car boxyl ate at RT. The m xture was stirred for 10-12 hr. The
¥ repeated starting with 3.73 g (10.28 mm) of the 6-hydroxy
e reaction mxtures were conbi ned and then flash
hed on silica gel with ethylglacetate in hexane (10% fol | owed by
4 37 g (85% 6-ethoxy-4- |sopropyl 2- phenyl t hi onet hyl saccharin,
r ic
b il TR S ot sl D o DMP

[] c anich| 0,33 8ol QQ%O @h&or@mmhgbapr rﬁu_llﬁ)de was O her

 ho: Lot {)Add%fhe[:%ém 'dﬁct)\?&fgufvﬁs”}lb@tehvaﬁ57@-?‘5°@Sfdr”t12rHFdl ates for
- 30% € pr q£ ice watﬂ'ezi’é‘dl gxtrasted. with BRQ Ml hyl benzoi ¢

tehi le 10ﬁ¢dsceaéthef ds The! bigdrnie" et hyhendshed el i de, which

on read with die mne
i rorret‘ﬁ%erl\FrNF bt NAGE iR ipiedovi The SOV dASTEPAYEd: 1o
that dejf@scri hﬁtﬂernrd?}wpdrpressurds ﬂ‘hecreswdu@fwahepﬂraﬁeérbw flasks- but y|

tol Iowcl by <GaTBIRROAPBLY) oxtde

2- tnflrorretdhtmdaﬁﬁngs(ﬂ(?% ~.~., 3 propyiri2dphenybh on heating

in gl acs s t ryichL Lo t caha mlarl
reagti ol (}fan iomih st 1 141 (%Sgc g\n‘?h&ﬁu‘?gnisl f%ﬁégrolnde fords 4
2-tri chiffor ometSH{usy Pnéﬁl &y |4Fécn ed in Preparation yielded

2-chloromethyl-6-hydroxy-4-isopropylsaccharin as before.
Preparation 21

4 To a solution of 5-chloro-2-benzyl-4-isothiazolin-

15 3-one (J. Het. Chem. 8, 571, 1971) (9.4 g, 0.04 mol) in MDC

(100 ml) was added in one portion 80-85% 3-chloroperoxy-

benzoic acid (10.8 g, 0.06 mol) and the resulting mixture

stirred at room temperature overnight under nitrogen. The

3 . precipitated solids were filtered off and washed with

20 MDC (50 ml). The combined filtrate was evaporated to near

: dryness and the residue partitioned between ethyl acetate

(300 ml) and saturated NaHCOj3 (100 ml). The layers were

separated and the organic phase washed with saturated

: NaHCOj3 (2 x 100 ml), brine (1 x 100 ml) and dried. Removal of

§ 25 the solvent in vacuo afforded 10.0 g (99%) of 5-chloro-

: nzyl-4-isothiazolin-3(2H)-one 1-oxide as a pale yellow oil.

The 1-oxide (10.0 g, 0.04 mol) in glacial acetic acid

(200 ml) was treated with 30% Hz02 (100 ml, 0.88 mol) and
heated on a steam bath for 2 hr during which time an

30 additional 30 ml (0.26 mol) 30% HyO2 was added. After
heating on a steam bath for an additional hour, the reaction

j mixture was cooled to room temperature and poured into ice
cold water (1 1) and stirred. The precipitated solids were
collected by filtration, washed with water (2 x 100 ml),

35 hexanes and air-dried to give 4.8 g (45%) of Lgil_l_g&
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paction with diethylam ne, affords

\;a hyl - N, N-di et hyl benzam de. Following a procedure simlar to

@ bed in Preparation 5, reaction of the latter with s-butyl

H reaction of the resulting lithiumsalt with sul fur.dioxide

¥y sodi um hydr oxyl am ne- O sul fonate affords .

onet hyl - 6- am nosul fonyl -, N, N-di et hyl - benzam de, which, on
glacial acetic acid, affordsggtrichloronethylsaccharin.

f 4-cycl onexyl benzoic acid wth thionyl chloride affords

yl b |__e¢h th, di ethyl af f ords
yl - M' HOXIGE Lﬁseaﬁcﬁ?ﬂﬁs to that

in Baid. aration 5. reactlon of the latter with s-butyl lithium

on of the T esuply Ona){lhé'ﬂl“%‘%ahﬁ ok WS s il 011 oved by

roxyl am ne- Os

e xy| - 2.8% goddil fcmmo-l)\l 0f— cﬂ-&ﬂ‘;ﬂtbﬂmﬂanyd&-m@ﬂhb’&nxa&n heat | ng | n
¥o3 o 8cdidn % ohsh -Qr—éﬁ‘c %:%%g‘gy{@ti
de

trggac har| n a enzy cC reduc on W th
st anno - chl orma@ognﬁ Goses, éulio:g&&

2- ben;.‘ - 6- amt@hfe?:‘éct‘%'rﬂl Bﬁécidﬂiﬁ(eaf féha béﬁb@roﬂ\ﬂzmh'imﬁ sul fonyl
chloricl trifl, ororret %u@ﬂﬁ X chl oride Orcpgﬁ cghl or onet hyl sul f onyl
chlorid in MR PﬁePhe IEH BN s miXture jyvas, $OWHRATIRML r ans- fer
hydr ogg 0| ysn tenfperimure- hndzyongemtaedi iy vacegy aTherdsidueesagctively,

- or%ﬁ*‘%@ﬁﬁﬁﬂié R s¥Rhea B N 401 3K .o >

6- ani n accharAﬂewsttirmgt upder aritepgen ah rmoml maxmmndfmted&pnm,t i on of
t he re It| ngﬁﬁgwoﬁl?j towdd aHH@dpéx?tf gel r§L§3 hfatgyan or cupric

chlori g and , or cuprl C e an an al kal'l” netal salt of
met hy| #ver captoXBamic phase u‘Ua%ri‘B?ﬂSﬂ W#baﬂ?ﬁﬁﬂ, mRshd QTICdegpéct ively,
C-oyanacchaciapofiad e aeyieko W“afg‘fgg@m M“%‘P'o;’"‘?*“ﬁ cchari n
-triflg | [
in sit g wﬁgh ﬂgﬁ)ﬁ?s& g‘fedﬁrﬁ @1)’@0}3 aa‘g H’Q ‘%ﬁsﬁéé v@

U|f0n)$h$ﬁd0hﬁrrbbrxﬁmdn m:lfaamslﬂimnyl\mowmm andsacchari n.

b o ooy RIS S AL SR ) B 1 1

6- met hyj sul f offhies daysrar weranseparatedf hodr theetdrgamicl phage swastezhawith,
respectj vely. I 6- [ Wi aqueous
sodi umyg aﬁr ovaéeIéWOégs@a rﬁgl‘l rg%ﬁggﬂg%? E %IQX%P‘?_%__%& atnpl on of

6- cyands a¢@ hapurificationd o 2ﬂxfeﬁ9§1dus byaﬂa%!wcmgmamogrmby| ant silican al kal i ne
hydrol i s af EEI ‘is ﬁlﬁbﬂexaﬂééLMN%ﬂiérD‘ g@rv%ao lﬁ%ﬂf«!%}i‘HfM 10N

conver # on - benz chann- 6- li.c acrd eaction with

t hi ony { chi or G ORIODYA S IR, A3, A B%reoy‘éuoﬂaf Q4B um car bon
af f or d§ 6- hydr oxynet hyI Thectarahnydr@acchdﬁnl (SSf gf 7! aithel) Wdsh

THE S AT e hﬁﬂﬁﬁ&him?% as

6-f or
6- ani nf§ rre'leI EhScgailBi) mmol)Rendtd ok eves- (2. Ofghmmmdeeﬁim c acid with

t hi ony§ 2 chl or o} t 19,5% e ch on

reacti gn wt hf%m&%gl gﬁ?tn‘é‘e Wfa%OH?l t M"Pug‘?éoﬁrﬁe ?ﬂhﬁﬁﬁl \Q‘{Phyl benzam de.
Fol | owi§ng a piased iPe 2 rhﬂ arlti Was mpgcessarystq jaddy ﬁlfm adimethyls,

reacti §in of tamihethiydiroshlohide: tsyg Iloblmaodaﬁ&acmosie?és teh@ry esul ting

il Sk e o 5 6 o o i s, o

4-trif BuGr®metduction- mmmllwmy:looled\lrml coom hemperatate eandwifiledredn heating
in glagial acqpl el deard AT Wllnbh' With GERYRhEA(G00" bl) and the

combined filtrates were concentrated in vacuo to give

0.63 g (99%) of 1-4-i -6-dimethyvlamino-
g Li.ﬁ).izhzﬁmm&bm as a pale yellow solid.
1 35 o B
This Sheet Has Been Rep

Wi




equi valgk

6-a
"br ono cg/ ]
‘wi t h efodiuperdrslgelunngnwithi athoflf acatate2- cThy gombinedi ebsases ony| -

b ! . e ] ! Lony
2 accnyett “onceitfaed O VEEhONHaN "R Bidhe fGE MY (Madl | DUID
ts ofclyemasegraphyr pacsiliga agelk &é:lnhpﬁ@nq;ﬁmﬁzﬁm) potgi¥ei um

B 4-trichl oronel hyl benzoic acid with, thionyl chloride affords
Bnet hyl benzoyl chloride, which, on reaction with diethylam ne,

®i chl oronet hyl - N, N-di et hyl benzami de. Fol | owi ng a procedure

gt hat described in Preparation 5, reaction of the latter with

g hi um and reaction of the resulting lithiumsalt with sulfur

# | oned by sodi um hydroxyl am ne- O-sul f onat e- af f ords

Bonet hyl - 2- ami nosul fonyl - N, N- dig8 hyl benza- mide, which, on heating
acetic acid, affords 6-trichloronethyl saccharin. Reacti on of

enzoic acid wi-rg yy:

whi ch _on reggt_l on °§f’ﬁt¥é},‘ g‘{ﬂhﬁéé%ﬁhn@;ogéﬁfi?fwwlg?enzow

N, N- &i7e (RRAP
on Oﬁmﬁwés‘gsuiélifiﬂe @.3 };MB??'&ZmMI finsﬁb&rgti&nsdb%j ;ie fol I owed by
roxyl am ne- S (0] e orgas 2-€ Nyl -.o-amn Nosul -

di etﬂ?fl"?fgr&faﬁi ﬁ% &,ﬁﬁgﬁ,ﬁe(ﬂ.ﬁ(ﬁggpi ﬂé%ﬂ@%@&?%éﬁt i c acid,

& hemahganeseadioxide, thBersdction ofas refluxed for an additional

oo

A aFafhixingeeloraforer (S0emlkivas added activated |t hi um

o819 1ot b Rerdiged P o Tal” e .

carbongle 13f f 0,93 £1(30% 2 of '3 -NedizR N5 SHFSYV - B cABASEE Wi iG) Q(- on ,
saponi fgcati on | n ‘agueods ethanol I ¢ ?‘f assrum hydr oxXr de and i sol ation of
the prd@uct frid&Saardlas A 1658 Solid-or ds 2- (N, N- di benzyl ani no) benzoi ¢

acid. §
2- (N, N
di et hyl#m ne,

of the @atter (Bidsh gs-38t pimol) tandudD%mPd en Carbam (612

& benz

Reaction of tIkhd 2-batzyléddehhtino(@.82ch] @.9 dmmadl)oimds

ylé?@(#@i b@b? %}‘h %g %%?g%%@h Iﬁr%?'(? ?’glﬁﬁ;/ :fgﬁﬁé\@mh de. Reaction

g amsboeflixed | i t hi um

St or o p1oN d?%‘sizé’ﬁl?@'.gﬂﬁg’éﬁ?‘?‘iﬁﬁ#ﬁﬂy’%@iﬁ*yﬁﬁé@'5%%’2', duhi ch on

heatind@in gl

20

25

30

35

2adaof RuparcCels i elutingr withs methapol 61 ¢ ) andhe

combined eluates were concentrated in vacug. The residue
was dissolved in MDC (10 ml), glacial acetic acid (0.25 ml) was
added, stirred for 5 min and evaporated to dryness in vacuo to
give 0.25 g (100%) of 4-isopropyl-6-dimethylaminosaccharin
as a colorless foam. _

Following a procedure similar to that described in’
Preparation 1, a mixture of 4-isopropyl-6-dimethylamino-
saccharin (0.27 g, 1.0 mmol), chloromethyl phenylsulfide
(0.32 g, 2.0 mmol) and tetrabutylammonium bromide
(0.1 g, 0.2 mmol) in toluene was converted to 0.22 g (56%)
2-phenylthiomethyl-4-isopropyl-6-dimethylaminosaccharin
which was treated with sulfuryl chloride (1.86 ml 0.31 M
solution, 0.6 mmol) to give 0.15 g of a yellow gum that
contained 25% (by NMR) of 2-chioromethyl-4-isopropyl-
6-dimethylamino-7-chlorosaccharin.

 Preparation 22

Thirty-one grams of 4-isopropyl-1,2-dimethoxy-
benzene was treated with N-bromosuccinimide followed by
butyllithium and diethyl carbamyl chloride as in
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gaccharin which on catal ytic debenzylation with hydrogen over

- char coal , affords 4-am nosaccharin. Reductive al kyl ation of

3 t h one nol ar equival ent of formal dehyde in formc acid affords
Bnosac- charin. Sel ective N-benzylation of the cesiumsalt
8- 4-i soor opyl saccharin (Preparation 19) w th benzyl bromi de and
the 2-benzyl - 6- hydr oxy-4-isopropyl saccharin with

hi ocar bamyl chloride in DNFsgslng t he procedure described above
on 12 affords

| - 6- N-diethylth b I h whi ch
rﬁ%%t{qp (&3 to }?wm/ 15 IZOCgarZ—?s%r%yf- X -%(im%rﬁwxy- Lenon

Swermth 1Kd)i%z]gdnﬂgetmlgcai§@iaﬁyléw O)THRC dearamide 'R?@s ! at}1 er, on
3 al i or ds enzyl - (0] P rcaptosaccharin

eactq' &n f¢FOroing) 1o Jpggatéqdliﬁﬁ ‘gﬁg %Hffu’gﬁ 61‘@& s affords
| - 6 suMdrytlidmde af‘.uﬂta;vadl byosulfurybrehibridbethent tasmmonid tone or two

"o TReVigh 408 18 1 EMIRERGAR o I8 £183C from eter.

| py| - 6-This yhs tyiclized sinc atetic acid as inRPaeparationf 18B to obtain

by 4 71 3G BE M B P g o i B PIOT2G ) ami ne

-| SO F@ﬁylﬁthﬂ I %@ﬁtétWhRK%@%yl benzami de. Reaction of the latter
goutyl |ithium amd regehitivh &f 0@ epddprop l-ﬁtTLumeﬂﬁm Wi th

pi i de f llDMdﬁy"ﬂf)Q% Wrgrﬂﬁ)x Fg}@sl C su ngt e%%}‘liﬁrdzn
gggzit z I grglt @ch ket aw rooind tempéxatore. 4- Afaprbﬁyﬂmﬁl P?@riesdd?r@n n.
4- met h@ yphongﬁthgwﬁe&%’h?ﬁf "?ﬁo’?&ﬁ&ﬁ‘y%ﬁ? % ﬁ‘gﬁ@*ﬁ B k

1- mer c 3Pt o- 4- PGy forapht hnl chke acammmnnnqﬁumnwbtpammdelmy Bf2Acng t he
reactafds in 6wﬁeny?’@f{§p%tﬁ %fgau%BEQtNXfﬁ'@g solution, aqueous 2N HCI

4- a' | -
4- ::SB ,, b- 659h1tm,h§at§;§§§|aqﬂe@)lgabfaﬁ‘érsolunam s ORteo SFBaBiCA 1ansrh-
leysgg %H h%@a%aggg?arboe{ Ndzwgoﬂd tﬁgéé’ol@%g:ﬁgﬁggyddt hi 0) -sacchari n,
4-i sopgopy! - Cékg %Fh?&)hs%kg @Qﬁd&t Ptndﬁmﬂh%?p‘?q each case
Z\Hh offe olr twhmblwasensadvaﬂmmﬁmnﬁ mrbmmrbﬁrthem:&ﬁ:lgdsaﬁfpdeds

i Sop o :
41 soptbopyl - 6BrEIm I bhHIEREHARR fh 3 ml of MDC with 0.1 ml
4-i sopj opzﬂ 6s¢kfurgdt bhlopiden fors 30f minl ;us 20eCafolhowed by removal of
4- i sopgopyl - s&ﬂreﬂfﬁt Pﬁhpﬁfh}%&% %1 héﬁaﬁfé‘?z&z@ 034 DPPE Atbrb-

(4- met Boxy- pheny su saccharin,
4-i sopj fopyl - 6 g ' )

4-isopgopy! - 6p¢ ki rhs- nyI sulfl nyI) saccharl n,
i1 sopfooy- 6#‘%&‘*(4 OO OB R o ST S piperonylte i
§ 25 20 ml dry ether was added 30 m! 3.0 methyl magnesium
bromide in ether at 0°C over 20 min. The mixture was stirred
for 20 hr then diluted with 200 ml ether and washed with
water. The organic layer was dried with NaSO4 and the
solvents removed to yield 5.6 g crude 3,4-dimethoxy-

30 (1'-hydroxy-1'-methylethyl)benzene. This material was
immediately treated in 50 ml acetic acid with 1 g 10% Pd/C
under 50 psi of hydrogen for 20 bhr. Filtration to remove
catalyst and removal of solvent yielded 4.5 g of 5-isopropyl-

1.3-benzodioxole. The isopropyldioxole was brominated,

3 ———— .

4
i
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¥ i sopr opyl - 6- (4- net hyl - 1- napht hyl sul f onyl ) sacchari n,

- (1- napht hyl sul fi nyl )saccharin and

By'0- (1- napht hyl sul fonyl ) sacchari n. Reacti on of

®ydr oxy-4-isopropyl saccharin with one nol ar equival ent of acetic
enzoyl chlo- ride or 1-naphthylcarboxylic acid chloride

each case by transfer hydroggnoly5|s af fords, respectively,

| - 6- acet oxysaccharin, 4-ispropyl-6- benzoxyloxy saccharln and

6- (1- nhapht hyl car bgn Xy)-saccha-_ rin
6- ateiionaty Kn%mameﬂ as iy é’rmarasyﬁHgs w rié‘eld

sy mwﬁw%_ﬁ cotleiner azine,
-bu noace or._a espect i vel y,
6-1PR- g%él 2%% m sg’&g’ha?‘?ﬁat exane Bémg £ tile Y

6-satelpgrin oWasli d;db}medi)dated as. in Preparanon 22 to

6- P8RLdidY o S7 opy - -
ﬁ%&vﬁie gblbs*é‘ = '] v GramI VAR ESY arion,
y ﬁgﬂwﬂmmxem W 1262 harl n,
| - 6?%#2%%@?' y)sacchari n,
| -6t~ yl met hyl am po) saccharin and 4-i sopropyl -
iccharin IQWFgcﬂtfetPéﬁﬁ%lﬁ'ﬁl gf Preparation 18A,

|-65{ bs-rminol}:gmmh PldniHAS Chak | aoﬂwéﬂﬂedww ogen over

801 3451 BoBeBagRiar? damesﬁ% ABBHGRAADIR: ) SHERANY w 1

rochkéauted byitheamethed! of iRrepafatione lr&B)ctocprcivxdm a neutral medium

- |so%§(r)n l'g' eﬁiﬁﬁi’aﬁw@éhﬁ@#ﬁfaﬁ%%%@n cﬁ?&g‘g lggrchl oride

i sopexape. 6- acet yl am nosacchari n. Saponi fication of

t hoxysaccharl nR Eﬁrg |@ra ﬁ@[ﬁ%%’ﬁl B sSSP OR$th"Shilo

4-car boxylic aC| kall SI's, conversSion 011" -the acid
bi §es Jath v@e@mlw t"lndreormdslq)ypneémq Jrotasgun tabysoxide hi onyI

?chﬁﬁaﬁi‘gﬁ'ﬁbﬁymaﬁi‘g’z‘ﬁﬁfﬁ"“?gnwﬁ&%mrﬁﬂ“’?ﬁ%’%hﬁfﬁ ni trous

acid in ati’bhfé'ﬂahﬁpg’rﬂhﬂé SIS -t i g%eagpo[nh@ g&% f165 Withooni umsalt in

21 hs[ preg g[:e shlfarydr ldhl@ﬁdﬁ: ite Mﬂ:icordﬁfoﬂdﬁymmed?ﬂ?mmo-z-chloﬁhet .
errg-Rlerr 0 cchar 0 ed in

TABLE =‘ er eﬂlqtﬁ&@ g‘t anégim%%( %@ fﬁﬁ]dia}yé&’amacan be

preparefl by r emhamm oWlﬂlh@atafz[rmal]dehyée r jnd] eh}qrouamNaylnsﬂane oipr epar ed

Wi th onffor oreldy pBe. 814 et ARoRAEINSEnA; RAIGRAL Y L but ox! de and

t et rabui yI ammnl

e resultin
4-Rerr -R[erﬁqhyl:qlerqlchi@:dq pff@ﬁglstHrétmmlgmm&-ph&ommhtmﬂffurw
chloridg in I\/mcmql{lor by reaction of the
4- R[err I-Rler err]- charins so prepared with parafornml dehyde and
chl orot@i net h bt “’ he presence of a catalytic anount of stannic

chlori 0} 35 ethyl ene diTol orsolstion of 1.0 g (2.75 mm) 6-hydroxy-4-iso-

‘ propyl-2-phenylthiomethylsaccharin in THF was added

0.73 g (2.78 mm) triphenylphosphine, 0.14 g (3.04 mm)

ethanol and 0.48 g (2.76 mm) diethyl azodicarboxylate at RT.

The mixture was stirred for 10-12 hr. The reaction was

130 repeated starting with 3.73 g (10.28 mm) of the 6-hydroxy

] compound. The reaction mixtures were combined and then

' flash chromatographed on silica gel with ethyl acetate in
hexane (10% followed by 15%) to give 4.37 g (85%) 6G-ethoxy-
4-isopropyl-2-phenylthiomethylsaccharin, mp 111.5-112.5°C,

35 which was converted to 2-chloromethyl-6-ethoxy-4-iso-
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TABLE B Preparation Rl err]

CF[err] H
H 28 H
29 H 6-CH err] SO err] NH
H 6-CF[err] SO err] NH 31
6-CCl[err] SO err] NH 32 H
H 66- 6- CONH[ er r ] 34

6- NH[err]SQerr]
,err]N Jerr],
rin in 91% yield, mp 127- 128°C following the

_ erﬂrbcedure?’%f Preparation 18A. H BRRCCE 39
7 er 4_1R1-ﬁ2—R3-sacchanns of6f<pqp{q§l,ar ¥ puseful 42
as interme@idtés efor] the preparation of compounds of formula

I can be prepared as follows.

Reaction of 2-triflnoromethylbenzoic acid with
thionyl chloride affords 2-trifluoromethylbenzoyl chloride,
which, on reaction with diethylamine, affords 2-trifluoro-
methyl-N,N-diethylbenzamide. Following a procedure similar
to that described in Preparation 5, reaction of the latter with
s-butyl lithium and reaction of the resulting lithium salt with
sulfur dioxide followed by sodium hydroxylamine-O-sulfonate
affords 2-trifluoromethyl-6-aminosulfonyl-N,N-diethyl
benzamide, which, on heating in glacial acetic acid, affords
4-trifluoromethyvlsaccharin.

Similarly, reaction of 2-trichloromethylbenzoic acid
with thionyl chloride affords 2-trichloromethylbenzoyl
chloride, which, on reaction with diethylamine, affords 2-tri-
chloromethyl-N,N-diethylbenzamide. Following a procedure
similar to that described in Preparation 5, reaction of the latter
with s-butyl lithium and reaction of the resulting lithium salt
with sulfur dioxide followed by sodinm hydroxylamine-
O-sulfonate affords 2-trichloromethyl-6-aminosulfonyl-
N,N-diethylbenzamide, which, on heating in glacial acetic acid,
affords 4-trichloromethylsaccharin.

Reaction of 4-cyclohexylbenzoic acid with thionyl
chloride affords 4-cyclohexylbenzoyl chloride, which, on
reaction with diethylamine, affords 4-cyclohexyl-N,N-diethyl-
benzamide. Following a procedure similar to that described in
. 30 Preparation 5, reaction of the latter with s-butyl lithium and
reaction of the resulting lithium salt with sulfur dioxide
followed by sodium hydroxylamine-O-sulfonate affords
4-cyclohexyl-2-aminosulfonyl-N,N-diethylbenzamide, which,
on heating in glacial acetic acid, affords ﬂﬂhb_ﬂtﬂmﬂlm!l.

——— e

H

This Sheet Hag

[ IIII il Iﬂ!




H ' 6-CCl[err] 44

H 45 C=CH
NH2 H 47
H 48 CH(CH err])[err]
g 49 CH CH err])[err] 6-CH err] SO
oo 6-CH err] SO err] 51
r,r] 6-F 52 _g7. (CH err])[err]
CH(CH[err])[err]

;; ]r i_' LF;; ],qsegzylanog@f 6-n1trosacchagq( %{FM 4-@;;1{.311-
| H-aftrdsiccharinSwhich on reductidh Geldhr istarmyus] chloride
L rEltur@éusS)hydroge:n chloride afforpABlgEbgnfgloﬁfgn;no-
saccharin. Reddction] of the latter with methanesulfonyl R[ er r]
ch%'i(lﬁ:gH Maﬁj t\t:}) ulfony! chiofidé’; ?g@&ﬂy’#
snlfony ide rim) ;(j

by transfer hydrogenolysis of the 2-benzy! protecting group
affords, respectively, 6-methylsulfonylaminosacchari

6-trifluoromethylsulfonylaminosaccharin or §-trichloro-

methylsulfonylaminosaccharin.

Diazotization of 6-aminosaccharin with nitrous acid
in an acid medium and decomposition of the resulting
diazonium salt in the presence of cupric cyanide or cupric
chloride and sulfur dioxide, or cupric chloride and an alkali
metal salt of methyl mercaptan or trifluoromethyl mercaptan
affords, respectively, 6-cyanosaccharin, 6-chlorosulfonyl-
saccharin, 6~methxlthiosacchazig' or 6-trifluoromethyithio-
saccharin. Reaction of the' 6-chlorosulfonylsaccharin in situ
with ammonia or methanesulfonylamide affords, respectively,
6-aminosuifonvisaccharin and §' -methanesulfonylaming-
sulfonylsaccharin. Oxidation of 6-methylthiosaccharin and
6-trifluoromethylthiosaccharin with two molar equivalents of

3-chloroperbenzoic acid affords 6-methylsulfonylsaccharin
and 6-trifluoromethylsulfonylsaccharin, respectively.
Hydrolysis of 6-cyanosaccharin by heating with
aqueous sodium hydroxide affords saccharin-6-carboxylic acid.
N-Benzylation of 6-cyanosaccharin . affords 2-benzyl-
6-cyanosaccharin. The latter on alkaline hydrolysis affords
; 2-benzylsaccharin-6-carboxylic acid which on conversion to
130 2-benzylsaccharin-6-carboxylic acid chloride by reaction with
: thionyl chloride followed by exhaustive hydrogenation over

palladium-carbon affords §-hvdroxymethylsaccharin.

Oxidation of the latter with pyridine;chromium trioxide (2:1)
complex (Collins reagent) in MDC affords 6-formylsaccharin,
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CH(CH err])[err]

¥1Clerr]H err] SO 6 1

B [err] 6-(4-CHerr](err]Herr]Sqerr])

CH(CH err])[err] 6-(4-CH err]OCerr]H err] SO

: CH(CH err])[err]

] err]Herr]Sgerr]) 6 4
[err] 6-(4-C CerfBerr] sO 65
[err 6-(4-CCerr]Herr]Sqerr]) 6 6
[ewhlch on redudivel-adhinatiop- witepammdnisQiffords 6-aming- 67
[ err hvlsaccha )(-4‘ CH[err] 1-naphthyl -SQ err]) 68

I 6-(1-na hthI-SO} 6 9
1)[err] Regctionn 9§ h dHyiflwmomethylbenzoic acid with 7 o
])[gt'rh'i nyl chloride affor@s q&{t‘?fﬂ (g@r@leth lbenzoyl chloride, 1 .
g H % ewix ch on reaction GWétil_ rqﬁ ; fords 4-trifluoro- 7 3
E: | H% éihyl-N,N-dxeth@ﬂﬁé‘nz&hﬁHbdl an)lowmg a procedure sifmiar
1)
1)
1)
] 8[

er”hat descnbe% h %yrrol el ;ﬁl }eactxon of the latter yvxgh

e-bhityl lithium Gnd4reavtipmlafnyhte resulting lithium salt 7Wwith

u’i{ur dioxide ?ogét\&ﬁnwh #)d?li r@ﬁg%ﬁaﬁn -O-sulfonate 7 87

ffords|—|( éHriflupyomethyl-2- ammosulfongl-(l\i,ﬁ iethyldbzory| )

k ﬁrﬁd id glacial acetic acid, affords 6-tri-
Herrj- 81’
om 1sac a 1. 6- NH2 8 2

rr]

1)

1)[err] Reabtibd- pf pgteichlvtboinethylbenzoic acid with 3
])[gfur%nyl chloride a@gf%_%ftp Mcmylbenzoyl chlonde8 5

CONH[ er]15 which, on reaction with diethylamine, affords 4-trichb6ro-

ot i 70l o DEALN-disthulbenzafiop [RHRowHHE °d procedifé ' Shifar

3-(trighenyl moﬁmodmynhedene)ﬂmppmm &, uredctiont afidhe dlageert withcondi ti ons

providgs 4-(3: ﬁxﬁt? | hand- Mj@i’&‘ﬁ' of afied rédfi16Rg ithinthCedr apfincycl i zed

with agum numchtor|de to provi

4- oxo-#,5, 6, suifar, digxide- foowed ; byospdim dydioxylamine-Qumbiandei s reacted

Wi th npthpt eagfdrdahndlirihdéromethyl-2-aminosulfonyl-N,N-diethylbenz-

: amide, which, on heating in glacial acetic acid, affords 6-tri-
chloromethylsaccharin.

Reaction of 2-ethenylbenzoic acid with thionyl
chloride affords 2-ethenylbenzoyl chloride, which on reaction

15 with diethylamine, affords 2-ethenyl-N,N-diethylbenzamide.
Reaction of the latter with s-butyl lithium and reaction of the
resulting lithium salt with sulfur dioxide followed by sodium
hydroxylamine-O-sulfonate affords 2-ethenyl-6-amino-
sulfonyl-N,N-diethylbenzamide, which, on heating in glacial

30 acetic acid, affords 4-ethenylsaccharin.

Reaction of 2-ethenyl-6-aminosulfonyl-
N,N-diethyl-benzamide with bromine affords 2-(1,2-dibromo-
ethyl)-6-aminosulfonyl-N,N-diethylbenzamide which, on
reaction with sodium amide in ammonia affords 2-ethynyl-

——
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15

20

30

thyl ated according to the prge
hyl -

e under standard Wttig conditions and a net hyl ene is inserted
uIt| ng 4-nmet hyl ene conpound via a Sinrmons Smith reaction to
i hydrospiro[ 1, 2- benzi sot hi azol e- 4(5H),

i th hydrogen peroxide in acetic acid to give

Spi ro[ 3-oxo-1 2-benzi sot hi azol e-4(5H), 1[err]-cycl opropane 1
(4-spirocycl opropyl -4,5,6, 7-tetrahydrosaccharin). The |atter
dure of Preparation 1 to give

4-spirocycl opropyl -4,5,6, 7- tetrahydrosacfcharl n. Preparziltion
| - d n o Preara,tlon IS
%aﬁlﬁw%ﬁ?feﬁ%ﬂ@%%‘mmﬁ : a‘”mh%tm Hog,ditie i n t he
sogﬂiaomlhmtiaj@cm affordsd4-eth accharin. . ot ed
- I nzyl ate
on{efﬁs{gltogd as m@%ar a?n(y?ﬂ g b"%@%b%ee U}h? iﬁo '%?

- hy| équivalegts sfi benzyl: phloside dnsacetone dnr sy prosemoehafi n.
0% 8%otassium carbonate affords ethyl 2-(N,N-dibenzylamino)-

benzoate which, on saponification in aqueous ethanolic
potassium hydroxide and isolation of the product from a
neutral medium, affords 2-(N,N-dibenzylamino)benzoic acid.
Reaction of the latter with thionyl chloride affords
2-(N,N-dibenzylamino)benzoyl chloride, ‘which, on reaction
with diethylamine, affords 2-(N,N-dibenzylamino)-
N,N-diethylbenzamide. Reaction of the latter with s-butyl
lithium and reaction of the resulting lithium salt with sulfur
dioxide followed by sodium hydroxylamine-O-sulfonate
affords 2-(N,N-dibenzyl)-6-aminosulfonyl-N,N-diethyl-
benzamide, which, on heating in glacial acetic acid, affords
4-(N.N-dibenzylamino)saccharin which, on catalytic

debenzylation with hydrogen over palladium-on-charcoal,

affords 4-aminosaccharin. Reductive alkylation of the latter
with one molar equivalent of formaldehyde in formic acid

'affords 4-methylaminosaccharin.

Selective N-benzylation of the cesium salt of
6-hydroxy-4-isopropylsaccharin (Preparation 19) with benzyl
bromide and reaction of the 2-benzyl-6-hydroxy-4-isopropyl-
saccharin with N,N-diethylthiocarbamyl chloride in DMF using
the procedure described above in Preparation 12 affords
2-benzyl-4-isopropyl-6-(N,N-diethylthiocarbamyloxy)-
saccharin which, on heating, rearranges to 2-benzyl-4-iso-
propyl-6-(N,N-diethylcarbamylthio)saccharin. The latter, on
hydrolysis with alkali, affords .2-benzyl-4-isopropyl-
6-mercaptosaccharin which on reaction with methyl iodide,
and transfer hydrogenolysis affords 4-isopropyl-6-methyl-
thiosaccharin. Oxidation of the latter with one or two molar
equivalents of 3-chloroperbenzoic acid affords 4-isopropyl-
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®tilled cyclopentadiene (25 nl) at O[err]C was added

g t-butyl)isothiazol-3(2H) one 1, 1-di oxide (Helv. Chim Acta.

BO) (7.9 g, 0.03 nol). After stirring at O[err]C under nitrogen
Be reaction mxture was concentrated in vacuo. The residue was
@i ltering through silica gel, eluting with hexanes (500 m)

# 20% et hyl acetate in hexanes (500 m) followed by 20% et hyl
#xanes (500 nl). The el uat es7@ere concentrated in vacuo to give
¥ of the norbornene adduct. 3a-brono-2-t-butvl-3a, 47

GLoie RIIRADR 'ﬁ%ﬁiﬂ?ﬁ%%m_ﬂ#ﬁ&r-di oxi de, as a
!E1ea t ., g, 2 o N etnyr acetate
C ' (O 2 g) was stirred under one atnosphere of

4 hr, and t Beactiont ofn2+dkap wgglmﬂubrbbafzﬁctmaugﬁtﬁ pad of

© #‘v uocgﬂ%ﬁ{lgyhi@gﬁif}% IEﬁSVé‘&’é{M %#uq% i%ﬁ&laﬁ' give 0.4

thevmcbnmmmnanewnh diethylamine, affords 2-isopropyl-

- bgtﬂhb?@Nﬂl\ﬁdfbtK ﬁﬁn%ﬁﬁﬁ%’ dr ?(e‘hc?xoﬁebgafh% ]lzréeg%gﬁhsm hi azol -

‘al 'fnesol uti on of

(0]
or bélrtﬂélbig lithiugg, audomcmn) of nﬂmolrmﬂangzhthmm a#alt0[veith] C was

SNOD =D ot

3a- br onTgE {
(2H) - ong
the bro
added di
to Pﬁe reacti on

ded bi cyalfppogiade 1f§l70\9ed0b911108ﬁi g& LyiaRfiné 19 sHifonafd ! of
stirri I cCa
i xt ur e. Mhe r@&d’&?n? §F9P¥‘§P%§ IIESE% PB{)“ PHH ‘rﬂlsﬁ&'lof silica

gel and: wedbanz:«imﬁb%whmﬂ are eatingi in @mﬁp%céﬁeoaém) affdigsel uates vere
concentr ed i 5‘8 P&iﬂ/ue gghgr OO% of the dehydrobrom nat ed
conpounc® 2-t -

4,5, 6, 7-trahydro 4, 7- nBeactian 10f2 the nlattent withz chiopha hi);}orteméthlyidl oxi de, as

a vorfacet B ‘EH?WWWHW‘?*J?‘W@%%% ° oot et st and
at room§ errperﬁh%r‘i)él thipphenply s 1-mescaptandt meghydnaphthalene concentrated in
vacuo, ti epgedp.méﬁapﬁ; halesf 53,) hé vag}ﬁorr%&qn{so g m The residue

yrate err] (1 x 50

was takef§ up i d,
m). Thlayeré}fﬂgr E%[P&Fﬁf’ﬁi}'a LSORZ .-.--':le!:e‘»;_:t OB3CeNINIBd to pH 1 wWith
wer e drl,d an n r LN G Lve

(2.2.1) 9 cchadgr ﬁaléfe%g&& -gpenﬂt{i‘u&fgacch Tin,

4,5, 6, 7- et r adAoc il orophemnsd thi doiva i

m xture¥Pf the i ’ , )

chl or oedet hyl 1ghQ4d BE] e0>(ldanqng9f whighoin @mh caser wh }Dnarmrthom brom de
resi dueg s p 2. g) using
100% D;,

2N HCl ald ext4dsbpropili6- th i ! jjlc extract’s
4 0 e bicycl o-

(4 5 6’ = tZ@t f ‘Ll
(0.36 gf 0.16 rvhlr) equia@émnéf(ﬁ@hlﬂrb onz ie %g@ #AdRds migeoen for 16
hr. coolded to room,tg -era .ang oorate to dryness u acuum The

i Y AT b1 e

G 5 O t ¢ : ) £

2- phenygt

mol ) i § acchanling i de (0. 66

g, 5 eaul hu Fig-was dil ut ed

with MD oI i ed and
gﬁil 9 rf;’n.(i{lugraphy on

£ (100 g3t )yl Vi
concent gat ed %
silica §el (3
2-chl or pnet hymwmww azol -3(2H - one
1,1-di 0! 4l
: l-naphmylgulfmyl)§ggchgrm,4 isopropyl-6-{4-methyl-
l-ngnhghylsulfgnxl)gggghgrm, ~-isopropyl-6-(1-naphthyl-
sulfinyl)saccharin and -isopropyl-6-(1-naphthyisulfonyl)-

rin.
Reaction of 2-benzyl-6-hydroxy-4-isopropyl-
35 saccharin with one molar equivalent of acetic anhydride,
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Fhyl -4, 5, 6, 7-tetrahydro- 4, 7- met hanosaccharin). Preparations 90
E By processes anal ogous to those of Preparation 89, it is

#d t hat cycl ohexadi ene or 1, 1-dinethylcy- clopentadiene can be

gh 4-brono-2-(tert-butyl)-isothiazol-3(2H) -one 1,1-dioxide to
pctively, 3a- bronpo-2-t-butyl-3a, 4,7, 7a-tetrahydro-4, 7- et hano(or
gyl net hano) - 1, 2- benzi sot hi azol - 3(2H) -one 1, 1-di oxi de whi ch can be
gd to give 3a-brono-2-t-but I11 3a, 4,5, 6,7, 7a- hexahydr o- 4, 7- et hano
fret hyl met hano) - 1 . 2- benzi sothi azol -3(2H) one 1, 1-di oxi de which
drobrom nated to give 2-t-butyl-4,5,6, tetrahydro 4, 7-eth- ano
engoylket¢hdargdel op- bmaphsbylnamyl@( adjd ocklotide di oxi de whi ch can

3 g n

yl rrgo aﬁo?yeeegc’%ecﬁ%ﬁ?s h| az g?%ég&&ty & %dﬁrdf’de whi ch can be
h-espectlve Y, hmmm&nmgasmham é:mnpmgyL
BE YOy IOX81Y 4 AriN € alnd gg\l‘ﬁgpm%yi-ﬁ-(‘]-naghtb%l-

tetrahydro 4, 7-ethano (or 7-di met hyl met hano) -

3551955 elatfd4: 1- di oxi de which can be reacted with
chI oride to He\aang dhiso 1b6'4ﬂu0%05atﬁ;h§n‘tnetmam&?3-\4ﬂ et hano (or

0 nzoi a on zy - chl or onet hyl -
é@?%. sPhrihy fiehﬂf*f'ﬁ B HlRR 1 |
et pyperazines, 1-methylpiperazine;- dmmmlb;ret‘batyisadpha— rin(Prep. 91).
B aminoacetate or ammonia affords, respectively, 4-isopropyl-
@0 6-(l-azetidinyl)saccharin, 4-isopropyl-6-(1-pyrrolidinyl)-
§  saccharin, d-isopropyl-6-(l-piperidinylsaccharin, 4-iso-

Catalytic debenzylation of 4-150propyi-
6-(4-benzyl-1-piperazinyl)saccharin with hydrogen over
palladium-on-charcoal affords ézlsgpmpxlzﬁzf,l;plp&tazmxl);
20 saccharin.

- Hydrolysis of 4-isopropyl-6-(t-butoxycarbonyl-
methylamino)saccharin with dilute hydrochloric acid and
i isolation of the product from a neutral medium affords
) 4-isopropyl-6-carboxymethylaminosaccharin.
' Reaction of 4-isopropyi-6-aminosaccharin with one
molar equivalent of acetyl chloride affords 4-isopropyl-

Saponification of 4-carbomethoxysaccharin
(Preparation 9D) to the corresponding saccharin-4-carboxylic
30 acid by alkaline hydrolysis, conversion of the acid to the
g corresponding acid chloride by reaction of the acid with
5 thionyl chloride and reaction of the acid chloride with
ammonia affords saccharin-4-carboxamide.

Diazotization of aminosaccharin with nitrous acid in
an acid medium and decomposition of the resu]tmo dzazomum

[
n

LY}
W
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5 92E - 94E General procedure for the preparation of nethyl
fbhexan- 6- onecar boxyl at e: To a suspensi on of anhydrous Cul
gn anhydrous THF (100 m) was added Me[err]S (100 mml) and the
ol ution was cooled to -78C. The Gignard reagent (alkyl
grom de) (20 nmol) was added over a period of 15 min. After being
F- 78[err] C for an hour, a solution of cycl ohexenone. (10 mmol) in
d and stirring conti nued f-gF2another 15 min. To the resul ti ng
added HVPA (5 nl) and, after 15 min, methyl cycloformate (30
F £a?19 1ﬁ1 thefeddire’ 68 eoanmRd bffof O-EgARALAL UT © and
erni Thelijr;eactlon m ture was quenche N HCl (50 m).
-at ed and the aqueous phase extracted with Et[err]O (1
Tlhe g:orrbl nedTe¢ JhRi1CROXRA azi(agalmmggem wad st harins i@ﬁuggt and) ;
sol gL X X an
[err ? )ilsgqrgbap\ﬁﬁt% %’Bﬂ?erff' ?%Fl\/ {}BE%%d purification by
gel r BrlSdhydl‘dgeatmXrlsthsd:amﬂneopmpam(hMryrﬂbhondeﬂ thdre desired
 al ky, r T E
A WEIRDRhabeRshHE 96’1:?!-1 £exf'ene dﬁ‘g C%{P‘PCWIEP%?% b. p.
|ve sulfldcsgn the presence of potassium t~butox1dc and tetra- 93A
%M{lﬁ ]Hf’ofxﬁdg Tellowed by reaction of the, resulting 94A

04‘ %37?@'1]1??2‘55 h%?)”g[%%n%lﬁ‘}ﬁﬁ’?ﬂ%e‘;{? e urg‘thﬂaoxyl ate and

SR mlelnzaﬁlbﬁdeeml Nm@lbmwdr mﬁbhowlmém-k -Ra-Rami ?tl ur1 e 0; me:j hyl

al kylgcycl ohexan-.6- onecarboxyl.at & an eq) an

Che aoilli o ol AsChARBRoRE | Breared uith 1pgHtp Pfﬂ?ﬁaﬁe ﬁt of met hyl

2-al kylgycl omé»lamtﬁizmthylmmneyimtm)e prcmhydobus davalyeice apfmt06f ni ) was
ja und .0 [ of water for 12-14 hr and

esrtﬂ%ﬁelﬁpg? rﬁa}éer&%%?ﬁileﬂgdglﬁgmﬁ Itered off and washed with

he conbined filtrate was washed with 10% Na[err]CJ err], water,

brine &hd dried Renoval of the solvent in vacuo and purification of the

@ by flash chromatography on silica gel (10% ether in hexanes) gave a

m xture of methyl 2-benzylthio-6-al kyl cycl ohex-2-enecarboxyl ate and net hyl

2- benz I t hi o- 6-al kycycl ohex-1-enecarboxyl ate (TABLE D) which was used 1in
t he ne.t step as a m xture. :

—_
—_—
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Conbi ned Yi el d

: I ntermedi ate Al kyl
92B Me
‘ 93B Et 50

& Pr 52 Ceneral procedure for the preparation of
& ahydr osacchari ns: A solution of nethyl

B- 6- al kyl cycl ohex- 2- enecar boxyl ate and net hyl

§ 0- 6- al kyl oycl ohex- 1-enecarly@wyl ate (1-10 nmol
®¥0C was diluted with 20-50 ml glacial acetic acid and 1-5 ni

fm xture cooled to -10[erm chlorine gas was bubbl ed

e m xture until the exoth action subsided. The nm xture was

Fed for 10 min and taken to dryness to give a mxture of nethyl

| f onypre ¥oi cyol ohex i enecar boxyl at e angl, net hyl
Ifcrrr@‘@tzglggrwcr = R , ' T ved in 10

d added t@®5 ni of a sd&&ion of concentratHd amoni um hydr oxi de
ling in a7 ce/acetone lgagh. After stirring for 2 hr, the reaction
#3\as concentrated in vacuo he residue taken up in.water. acidified
g th 2N HCK® and extract ealwith MDC. The (’:ﬁ)@%m "Qﬂase was dried
_entrat ed i@%acuo to giveH m xture of nm&QPkSONH

2-am nd@ul f onyl - 6- gl kyl cycl ohex- 2ygnecar boxyl at e t

2- am ndguonyl - 6- al cycl ohex- 1- enecar- boxyl at e.éﬁégﬁ?gﬁﬂe was di ssol ved

of the m xture)

in met#nol and adddd to a freshl H prepared sol ub:@GI38OMHli um met hoxi de
(10-50 32 H ~ 6-CN
.33 " H 6-CONH2

34 H 6-NH2S02
35 H 6-CH3SOoNHSO2
36 H 6-CH3SO9
37 H 6-CF3802
38 H 6-HOOC
39 H 6-HOCH2

S 40 H 6-OHC

Z 41 H 6-NH2CHz
42 H 6-CF3
43 H 6-CClz
44 CH=CH, H
45 = H
46 NHz H

: 47 CH3;NH H

| - 48 CH(CH3); 6-CH3S

49 CH(CH3), 6-CH3SO

: 50 CH(CH3) 6-CH3S02
51 CH(CH3)y 6-F
52 CH(CH3), 6-CsHsS
53 CH(CHs)2 6-(4-CH3CgH4S)
54 CH(CH3)2 6-(4-CH30CgH4S)
55 CH(CH3»» " 6-(4-CICgH4S)
56 CH(CH3), 6-(4-CH3-1-naphthyl-S)
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p.) and stirred at anbient tenperature for 12 hr. The reaction
fos concentrated in vacuo, diluted with water and extracted with
fc organi c phase was discarded, and the aqueous phase was acidified
#ith con- centrated HCl and extracted with MDC. The organic
j on washing with brine, drying and evaporation to dryness,
14- al kyl -4,5, 6, 7-tetrahvdro- 1, 2- benzi sot hi azol - 3( 2H) - one
de (4-alkyl-4,5,6,7- tetrahydrﬁé&ccharln (TA- BLE E).
I nternediate Al kyl

EI 80 TABLE B (contd.) 92C 'VE‘ 85
A m xture of

3 5 6, i’rte%"rﬁ e o- 1, 2- be i sot hi azol - 3(2H) - ﬁ 1,1-di OXIde
(1 5 eq) and tetrabutyl@‘lﬁ%‘lﬁ)ﬂm br oni d (b‘@k‘tf)hﬂlns ol uene (25

charin) waggefluxed ugggCHy)y rogen for 1G.@4HRsoand then cooled to
ghper at ure. e resulti n e was evapor, dryness and the
g chr omat ogrgg‘ued on sil eI uting WI tﬁaéég%/ MDC (1:1 to 1:3)

resi dug

SR B rhef”’"di Kyl -4 (bi;%i Vdr 0- £ ROk o1 -3 ( 2H)
-pheny I one Yy al Ky ranvdro 20l - -one
11- di of de (2- ohe- Ith| omath -4, 5, 6&‘; t@ﬁ?éﬁég&@@zcchari n)

( TABLE$F) . 6-(4-CH30C5H480) TABLE F
poLermgdiate A kybg Yield(% CH(CH3)2 6-(4-CH30CsH4S02) 93D
Et 140 64 CH(CH3)2 '(4°C1C6H4$Qb i - Pr

¢ A solutiongaf 2-phenyl gip yI al kyl $( 23hydrosacchar| n
(1.0 eq) was treat with sulf Lorlde % trr for 2hr.
The redulting yell %sol ution mb}é n to & hégé' b“ §8(§

t he2- cBl or onet hy- 463l kyl - 4, 5, 6CHR(CEl3)2 rahydnmgalr.lma hih lmpunds

preparéd are those \gher ein al k&H(t’?-I %E (92E), 6EEI (I?é)’p@th%ﬁdSb')Pr (94E) .
69 CH(CH3)» 6-(1-naphthyl-SO»s)
70 CH(CH3)» 6-CH3COO
71 - CH(CH3)z 6-CsHsCOO
72 CH(CH3); 6-(1-naphthyl-COO)
73 CH(CH3) 6-(1-azetidinyl)
74 - CH(CHs3)2 6-(1-pyrrolidinyl)
75 CH(CH3)z 6-(1-piperidinyl)
76 | CH(CHz)2 6-(4-morpholinyl)
77 CH(CH3)x 6-(4-benzyl-1-piperazinyl)
78 CH(CHz3)2 6-(4-methyl-1-piperazinyl)
79 CH(CH3)2 6-(1-1H-imidazolyl)
80 CH(CHz)2 6-INHCH2COOC,Hg-t)
81 CH(CHz)»» 6-NH,
82 CH(CH3)2 6-(1-piperazinyl)
83 CH(CHa)» 6-(NHCH2COOR)
84 CH(CHa), . 6-(CH3;CONH)
85 CONH H
86 N H
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fon 95 - By follow ng the general procedure described for
fons 92B-94B to 92E-94E and starting with methyl cy-
f 6- onecar boxyl ate, there was obtai ned, successively, a m xture of
fbenzyl t hi ocycl ohex-1(and 2)-ene- car boxyl ate (40%yi el d),

m X pf met hyl 2-chl orosul fonyl -cycl ohex-1 (and 2)-enecar boxyl at e,

m xtir@of met hyl 2-ami nosul fonycycl ohex-1(and 2)-enecar boxyl at e,

4,5,6, @t etrahydro- 1. 2- benzi sot hi azol - S?QH) -one 1, 1-dioxide

(4,5, 648 tetrahydrosaccharin) (50%yvyield),

2- phenyllit hi omeRrleplarakidn 6 87- t et r ahydr o- 1, 2- benzi sot hi azol - 3(2H) -one 1, 1-di -
oxi de (- phenylthioneth 4.5 .6, -t ah r 0% | d) and
2-chl orfmet hyl -4, 5,6, 7- ?&‘FHH%PJ ig%ab@g?‘ - C‘%ﬂ"ﬂ@r“% ‘3‘

1, 1-di gi de (:llﬁhmmr o&e(tmphenﬂpﬁo@hmmmmmoatp uﬂlenpar ation 96
Met hyl &, 2-di rg?érgy o Xk | At suspensi on of
anhydr c§ s CuI 46& WB(?% cﬁtlSH?aﬁﬁ;‘graé%sae hlesrot W) at Oferr]C was

20

25

30

35

i de- f&bétmchwmd. Wlhﬂthlé rmiuﬂﬂ oand ayqlized withnalumisumer
f ter behlerighi rtbeq:rawﬁ{ enrd;&; BT slﬁteirahyaré-q' WYk 3- Met hyl -

was added and stirring

Lo T o thirgblror The4-0%g PREPORGH 15 FACKAWHE was added THE (50 M)

cont i nugd fort

and HVHA (25 liixét tehaatiphenyd phospiedrave ariee§ atamdad( 4Wigtig, 0.53 nol) in
THF(2n1) an dereactdlon %dtor %E@F a%ureagstlrredfor 3

. Thd react|BH sy A8 wﬁs"% A&aIShilEHF O (BEFSSUHAE | ayers were
i jedbfd ﬂhmeﬂqdenascqnhpennéxv:aagt Simm o Iﬂr{'ueth(r]I rﬁl_%ﬁbm]tgoo n1|) (3

| ngd orga err sol ution

" i g go} %13’1‘?&%0 J‘? 2"53&'%1?@;}1? dried (Na[err]SJerr]).
{ of thé( ,\lenycmproamni azﬂncbuxs quadmednm Khgdrogenr distillation
d:&&c%m% Rl aw % 2glgee ;@,ghmw#wsﬁmgx@:one car boxyl ate,

PRODAN G 2 SWIRRHES | | owi ng t he

B-PHE laftePiE- 94E.

i n et her

chIoromethylated according to the procedure of Preparation 1

to give 2-chloromethyl-4-spirocyclopropyl-4.5.6.7-tetrahydro-
saccharin, -
Preparation 88

2-Benzyl-4-isopropyl-6-oxotetrahydrosaccharin of
Preparation 21 is reduced with sodium borohydride and
methylated with methyl iodide in the presence of sodium
hydride to afford 2-benzyl-4-isopropyl-6-methoxytetrahydro-
saccharin. This is debenzylated and chloromethylated as in

Prepatation 21 to provide 2-chloromethyl-4-isopropyl-
6-methoxy-4.5.6,7-tetrahvdrosaccharin,

Preparation 89
To freshly distilled cyclopentadiene (25 ml) at 0°C

was added 4-bromo-2-(tert-butyl)isothiazol-3(2H)-one
1,1-dioxide (Helv. Chim. Acta, 72, 1416, 1989) (7.9 g,

0.03 mol). After stirring at 0°C under nitrogen for 16 hr, the
reaction mixture was concentrated in vacuo. The residue was .

| purified by filtering through silica gel, eluting with hexanes

(500 ml) followed by 20% ethyl acetate in hexanes (500 ml)
followed by 20% ethyl acetate in hexanes (500 ml) The
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yepar aton of the End-Products Exanple 1 A sol ution of

Fhyl saccharin (2.0 g, 7.2 mol ), dibutyl phosphate (2.29 g. 10 9

¥ N. N-di i sopro- pylethylamne (141 g, 10.9 mmol) in 40 m et hyl ene
B was stirred at roomtenperature for 48 hr. The reaction m xture
htrated and the. residue flash chromatographedon silica gel eluting
et hyl acetate in hexanes to give 2.25 g (80% of dibutyl

§ nyl met hyl phosphate as a col orliess oil . Exanpl e 2 A

of 2-chl oromet hyl - 4- et hoxysaccharin (2.0 g, 7.3 mml) (diethyl

(1. wmteslmaeMOenmddthau? gfve(g 8'3@ (7100%)) df fheol ) in 25

B oottt Janec iiBtonia ool 1 S RSl |

ng W4 A18 ADE [ \ HOK10¢, GB at hyl
2- sa%pﬁg gw Het hyI phosphate as a coI orI ess oil. Exanple 3
§ition o i

enz phosphate ( 2.48 mmpl) in 30 m nethanol at
room t e@ePat ure was ad&w 4 g, 1 ‘mmol) in 25 ml ethyl acetate

containing 5% Pd on CaCO3 (0.2 g) was stirred under one
atmosphere of hydrogen for 4 hr, and the ‘reaction mixture
was filtered through a pad of silica gel, eluting with ethyl
acetate {100 ml). The eluates were concentrated in vacuo and

10 the residue crystallized from hexanes to give 0.4 g (100%) of
the bromo norbornane, 3a-bromo-2-t-butyl-3a,4,5,6,7,7a-
hexahydro-4,7-methano-1,2-benzisothiazol-3(2H)-one
1,1-dioxide, as a white crystalline solid.

To a solution of the bromo norbornane (3.7 g,

15 0.011 mol) in toluene (25 ml) at 0°C was added diazabicyclo-
nonene (1.37 g, 0.011 mol) in toluene (10 ml). After stirring at
0°C for 20 min, silica gel (25 g) was added to the reaction
mixture. The resulting slurry was loaded on top of a 15 cm

pad of silica gel and eluted with 20% ecthyl acetate in hexanes

20 (800 ml). The ecluates were concentrated ip vacuo to give 2.8 g

. (100%) of the dehydrobrominated compound, 2-t-butyl-

: 4,5,6,7-tetrahydro-4,7-methano-1,2-benzisothiazol-3(2H)-one
1,1-dioxide, as a white solid.

The dehydrobrominated compound (2.8 g,

25 0.011 mol) in trifluoroacetic acid (30 ml) was heated at reflux
for 48 hr and let stand at room temperature for 4 days. The
resulting mixture was concentrated in yacuno, treated with
methanol (20 ml) and evaporated to dryness. The residue was
taken up in ether (100 ml) and washed with saturated NaHCOs3

30 (1 x 50 ml). The layers were separated and the aqueous phase
acidified to pH 1 with 2N HCI and extracted with
MDC (2 x 100 ml). The combined organic extracts were dried
and concentrated in vacuo to give 0.9 g (42%) of the bicyclo-
(2.2.1)saccharin derivative, 4,5,6,7-tetrahydro-4,7-methano-
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¥ (0.403 g, 1.24 mmol). After stirring for 2 hr, the solvent was
®#d and the residue was dried under high vacuum and suspended in 10
g net hyl f ormam de. To the suspension was added . 2-chl oronet hyl - 4-i so-
E et hoxysaccharin (0.5 g, 1.6 mmol) and the mixture stirred at
}in an oil bath for 24 hr. On cooling, the mxture was diluted with
f and extracted with 200 ml ether-ethyl acetate (4:1). The organic
5 separated and washed successi™ely with water and then saturated
he extract was dried over nagnesiumsul fate. filtered,

ated,1 anbleﬁiieoﬁﬁazdus(mm-dﬂ@sm pﬂimboqmasrm t@lﬂraﬁl!yldlrﬁa gel

W th acet ate es to qiV g (529 of dibenzyl
pyl gﬁe‘%‘ﬁ ?’ I ﬁeg’fR’? hate as an oil which

taE i zed on st and| n’g mmtu?ﬁ 6f 7the5bicycla(2.2.1)sdochanin migrivativedur es
& o1y B &S oy, cIGroBhet shpodis A9 5, O, L 2 2102
@i Sar |apdprte¢:ab§tylamm<uuum diromidep(®364g9 Qﬂé mmol)ctis were prepared
7 om AL comBHiE 97 g S8R el gl a8k Bty v
-38- 9 to room temperature and evaporated to dryness under
vacuum. The residue was purified by flash chromatography
3 on silica gel (100 g) using 100% MDC as the eluant to give
10 1.05 g (72%) of the corresponding 2-phenylthiomethyl
: derivative as a viscous oil.
The latter (1.05 g, 3 mmol) in dichloromethane
(100 ml) was treated with sulfuryl chloride (0.66 g, 5 mmol)
and stirred for 2 hr. The resulting yellow solution was diluted
15 with MDC (100 ml), washed with saturated NaHCO3 solution,
dried and concentrated in vacuo. The residue was purified by
flash chromatography on silica gel (33% MDC in hexanes) to
give 0.66 g (81%) of 2-chloromethyl-4.5.6.7-te dro-

4. 7-methano-1.2-benzisothiazol-3(2H)-one -dioxide
20 (2-chloromethvl-4,5.6 7-tetrahvdro-4.7-methanosacchari
ration and

By processes analogous to those of Preparation §9,
it is contemplated that cyclohexadiene or 1,1-dimethyl-
cyclopentadiene can be reacted with 4-bromo-2-(tert-butyl)-

25 isothiazol-3(2H)-one 1,1-dioxide to give, respectively,
3a-bromo-2-t-butyl-3a,4,7,7a-tetrahydro-4,7-ethano(or
4,7-di-methylmethano)-1,2-benzisothiazol-3(2H)-one
1,1-dioxide which can be hydrogenated to give 3a-bromo-
2-t-butyl-3a,4,5,6,7,7a-hexahydro-4,7-ethano (or

30 4,7-dimethylmethano)-1,2-benzisothiazol-3(2H)-one
1,1-dioxide which can be dehydrobrominated to give

~ 2-t-butyl-4,5,6,7-tetrahydro-4,7-ethano (or
4,7-dimethylmethano)-1,2-benzisothiazol-3(2H)-one
1,1-dioxide which can be dealkylated to give 4,5,6,7-tetra-

35 hydro-4,7-ethano(or 4,‘7-dimethy!methano)-1,Z-benziso-
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-78-

thiazol-3(2H)-one 1,1-dioxide which can be reacted with
chloromethyl phenylsulfide to give 2-phenylthiomethyl-
4,5,6,7-tetrahydro-4,7-ethano (or 4,7-dimethyimethano)-
1,2-benzoisothiazol-3(2H)-one 1,1-dioxide which can be
reacted with sulfuryl chloride to give 2-chloromethyl-
4,5,6,7-tetrahydro-4,7-ethano (or 4,7-dimethyimethano)-
1,2-benzoisothiazol-3(2H)-one, i.e., 2-chloromethyl-
4,5,6,7-tetrahydro-4,7-ethanosaccharin (Prep. 90) or
2-chloromethyl-4,5,6,7-tetrahydro-4,7-dimethylmethano-
saccharin (Prep. 91).
Preparations 92E - 94E

eneral procedure for the preparation of methyl 2-alkvlcyclo-
hexan-6-onecarboxylate: '

To a suspension of anhydrous Cul (10 mmeol) in
anhydrous THF (100 ml) was added MesS (100 mmol) and the
resulting solution was cooled to -78°C. The Grignard reagent
(alkyl magnesium bromide) (20 mmol} was added over a
period of 15 min. After being stirred at -78°C for an hour, a
solution of cyclohexenone (10 mmol) in THF was added and
stirring continued for another 15 min. To the resulting
mixture was added HMPA (5 ml) and, after 15 min, methyl
cycloformate (30 mmol) in THF (20 ml) and the reaction
warmed to room temperature and stirred overnight. The
reaction mixture was quenched with 2N HCl (50 mi). The
layers were separated and the aqueous phase extracted with
Et;0 (1 x 100 ml). The combined organic extracts were
washed with saturated NH4Cl solution (3 x 50 ml), water
(2 x 50 ml), brine (1 x 50 mi) and dried (Na2SO4). Removal of
the solvent in yacuo and purification by either Kugelrohr
distillation or flash chromatography afforded the desired

thyl 2-atkvlcvclohexan-6-onecar tate (TABLE C).
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gt e and phosphinic acid starting materials enployed in the
gn of the conpounds of Exanples 1-17 and 20 are commercially
E Di i sopropyl phosphate used in Exanples 18, 19 and 21 was
§s fol | ows: ) ’

-79-
JABLEC
Intermediate Alkyl Yield(%) b.p.
92A Me 82 --
93A Et .70 100-110°C (0.2 mm)
04A i-Pr 74 106-109°C (0.5 mm)

neral procedure for the preparation of methyl 2-benzylthio-
-alkvlcyclohex-2-enecarboxylate and methyl 2-benzyithio-
6-alkylcyclohex-1-enecarb ate:

A mixture of methyl 2-alkyl-cyclohexan-6-one-
carboxylate (1 eq), benzylmercaptan (1.1 eq) and the acidic
clay montmorillonite, KSF (1.5 times the weight of methyl
2-alkylcyclohexan-6-onecarboxylate) in anhydrous toluene
(50-100 ml)- was refluxed under nitrogen with azeotropic
_ 10 removal of water for 12-14 hr and cooled to room
temperature. The solids were filtered off and washed with
ether. The combined filtrate was washed with 10% Nay;COs3,
water, brine and dried. Removal of the solvent in vacuo and
purification of the residue by flash chromatography on silica
415 gel (10% ether in hexanes) gave a mixture of methyl 2-benzyl-

] thio-6-alkylcyclohex-2-enecarboxylate and methyl 2-benzyl-
" thio-6-alkylcyclohex-1-enecarboxylate (TABLE D) which was

used in the next step as a mixture.

| TABLED
Intermediate Alkyl Combined Yield of Mixture(%)
92B Me 44
93B - Et 50

94B i-Pr 52

0 eneral procedure for the preparation of 4-alkyltetrahydro-
saccharins:

A solution of methyl 2-benzylthio-6-alkylcyclohex-
2-enecarboxylate and methyl 2-benzylthio-6-alkylcycliohex-
1-enecarboxylate (1-10 mmol of the mixture) in 10 ml MDC
was d:luted with 20-50 ml glacial acetxc acid and

[
LAy
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iMg 0. 42-8hlcrdsdonyl-6-atk¥lcytiolmonposmstarboryldie ckwliith apgls @ second

¥ A m xture of diisopropyl chlorophosphate (10 g, 50 mmol)
gc. RA Mlvor et al. Can J Chem 34, 1819 (1956)) in 100 ni
Bl water was stirredat 80[err]Cin an oil bath for 2 hr. The m xture
Bntrated under vaccum and the residual water was renoved by
8 c distillation with benzene (3 x 100 ml). After drying under high
8.8 g (97% of diisopropyl phoi%gate was obtained as an oil and
out purification. Exanple 22 i i sopr opyl .
I met hfll -1, 3-di oxol an-4-yl ) met hoxy- 4-i sopropyl - 2- sacchari nyl net hyl
e: -5 filewasdr, sthe dinixtube xqdoied tbOfHF(b,axidﬁloﬁnbl)gwa ?dded to a
of dig BN dLRAX W4 1L &QRL.O w2 SACS ' met hy
o (2. it e e gh@ﬁ@fep%ggmtﬁ%ﬁ&ﬁﬁf%’% 5 rmol) and
& i nreastionersubsidedz. dThetmyxtuze 3was dhon astirred nforhiBomin( 0. 79 g,
pl) i anf0tikenThb affhesPeoMgiie s nifiture! of Lxgx@tﬂggir gjcghlﬁfo-at RT. Excess

B f AR YA R Zoenae SbouDRter oad  Enetllr ot fr act on

o n " i o T SO B PR St ph 11

2- sacghar i nycepténtratedo spimorium , hydjoxide swhileedoolingOimi amet hanol , was

subj ed}

oo Losbupicqonerbudy, xR STk o6 % ) ORI, gL
10 'was concentrated in vacuo, the residue taken up in water,
acidified to pH 1 with 2N HCI, and extracted with MDC. The
$ organic phase was dried and concentrated in vacuo to give a
mixture of methyl 2-aminosulfonyl-6-alkylcyclohex-2-ene-
carboxylate and methyl 2-aminosulfonyl-6-alkylcyclohex-
15 1-enecarboxylate. The mixture was dissolved in methanol - and
added. to a freshly prepared solution of sodium methoxide
(10-50 mmol) and stirred at ambient temperature for 12 hr.
The reaction mixture was concentrated in vacuo, diluted with
water and extracted with ether. The organic phase was
20 discarded, and the aqueous phase was acidified to pH 1 with
concentrated HCl and extracted with MDC. The organic
extracts, on washing with brine, drying and evaporation to
dryness, afforded 4-alkyl-4.5.6.7-tetrahydro-1.2-benziso-
hiazol-3(2H)-one 1.1-dioxide (4-alkyl-4.5.6.7-tetrahydro-
25 saccharin) (TABLE E).

o are s

TABLEE
Intermediate Alkyl Yield(%)
92C Me 85
93C Et . 80
94C i-Pr 74
———
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Qe e 2-saccharinyl met hyl phosphate as a thick oily residue which
Wed in methanol and treated with cycl ohexylamne (0.59 m). On

Bt RT crystals of the salt separated which were coll ected by

#, washed wi th nethanol -ether and dried to give 0.503 g (43.9% of
gohexyl am ne salt of the title conmpound: np (shrinks at

#r]1C). Exanple 24 a) Met hyl

gyl cycl ohexan- 6- onecar boxyl at e; To a suspensi on of

g Cul (70.0 g, 0.37 nol) in anhydrous ether (500 nl) at O[err]C was
g de- free methyl lithium (520 M 1.4 Msolution in ether; 0.73

grcbel ngeit I [Afedmainﬂéerdf] Q-hoty lwmvpze%rflpjrcgﬂd -2 Dkenz S e added

iR ook L fhontad® okt S8 by 5, 20950
1) aacthaxid) (L9 ef), ehlbrafechyll phenyl rsglﬂidd: @yaneqpramt e (45. Odg

) ] t t

§ o "ioiodeshubinoniith, Signlfe 0" o BFriBehel ) TP oN 1 (50

- THE § ayézis mbige saegharin)ewasnaeflnnediqurdars nptmag@n efarr 46624 bi th

Et[err]® (1 fv ﬁhe’ﬁogoﬁie)d gh&&ﬁw ﬁ{rganl 4.%5‘9&@%% Bup@shed with

saturat®d NH err]| Cl solution brine (1
¥ andWdfi SHaPNEﬂt (éléﬁnﬁf% aﬂ%n@@a@@ﬂ“@h@@%@é‘?ﬂr@he@awo and

purifi Ct l OnoiQYSﬂit!ﬂegleﬂﬁmﬂgSW&dh' ﬁéx%slMD@f of dpd] 34 fb %16@&% of BT)Et hyl

2, 2-di ngt hyl c Iohe - -ncaro _- b.,D. err .o: err]

et hyl ®-ben% %Tr - LU SRS At rret hyl

2- benzy{tti o ggm-du,mmm @ﬁ( H!-gheenlgdaﬂhmigbat@-pheggl-

Anber | ypt - 15 -,. ; v t ..o Ic acid (3.0
g) and Pphosp %Hjét =3 125 gﬂ) s e \g?%ﬁh% ?SBO[err] C for

ﬁe?cgbgﬁlhzl cychﬂlgg i(‘atgne- caglpggyl ate (34.0 %ﬁé@% nol ), nE)e/gfgLS
di chl oroet hane (703®) and heated atMeeflux under nitr8&en for 18 hr and
cooled to roomtenpegpgture. The solidg; were filtereggoff, the filtrate
concentrated in vac&ﬁpand excess benzy] nercaptan distilled off. The pot
resi due was pur ed by chromat odr&phy (2: 1/ MDC: hex ﬁes) to give 11.3 g
(21% of a m xture of nethyl 2-benzylthio-

6. 6- di met hyl cycl ohexen; 2- enecar boxylat.e .a
2- benzyl t hi o- 6, 6-di mat‘?ﬁ S8 f%e?f & ?&B egﬁgl-ti alkyé) The latter
m xture (11.485¢, 79temluydk'¢samharins €010/ esly)i m&@&réﬂédrﬂv&uhdshlﬁxeﬂ Wt h

| aci al jacet 5 m err]C, and
ghl ori ne%;asél{\}/ggagugx(bs aﬂté ‘Sﬁ;]r?%%eﬁ% x'gigr’ e @Pﬁ (}?Q‘%lﬁglge&s lég“g m c] reaction
subsi ded. solm@nmasutaémna@tm@gs i for @ive othel G-chloraméthylken to dryness
to give a mNa‘PEﬂ gls, ﬁei %?an o xg”Y'Th‘é &dihpBhRds prepared

yl cycl ohexen- necarpoxy .
2- chl or osul f%ﬁyﬁloée@’ n&A935dy and d-Pr{P8E)was

di ssol yed |r1?r@3ﬁn§i_ﬂF§1d added to 25 ml of a solution of conc. anmmoni um
ot the-Peact i on' i xt i UEVIBEC e asnBtil Broasdine. ReTTRd dOE t aken up i n
wat er , Preparatlons 92B-94B to 92E-94E and startmg with methyl
cyclohexan-6-onecarboxylate, there was obtained,
successively, a mixture of methyl 2-benzylthiocyclchex-
1¢and 2)-ene-carboxylate (40% yield), a mixture of methyl
=5 2-chlorosulfonyl-cyclohex-1(and 2)-enecarboxylate, a mixture
of methyl 2-aminosulfonylcyclohex-1(and 2)-enecarboxylate,
4,5,6,7-tetrahydro-1,2-benzisothiazol-3(2H)-one 1,1-dioxide
(4,5,6,7-tetrahydrosaccharin) (50% yield), 2-phenylthio-
methyl-4,5,6,7- tetrahydro 1,2-benzisothiazol-3(2H)-one
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wed to pH1 with 2N HCl, and extracted with MDC. The organi ¢ phase
pd and concentrated in vacuo to give a m xture of nethyl

Bul f onyl - 6, 6-di met hyl cycl ohex- 2- enecar boxyl ate and net hyl

Bul fonyl - 6, 6- di et hyl cycl ohex-1- enecar boxyl ate. .The latter

E was di ssolved in nethanol (25 ml) and added to a fresh- ly
gl sol uti on of sodi um nethoxide (0.20 nol) and stirred at anbi ent
Bt ure for 12 hr. The reactiong2-

f nixture was concentrated in vacuo, diluted with water and

Qr.gan and t he aqueous
fici dﬂfll gh‘%{@% H(gﬁetnrﬁ@'g %ﬁi{%ﬁ@*@ﬁ@%@&&?@ﬁn\ﬂgth I\/DCq The
ex(t‘ﬁ%t s'lehl") and w2sthlorpmethylbs56,7-tetyahygirant, 2ebepnr at i on to
5, < 4:4-di = A4 gt~ ahydro-
i sot QEQ éél(-lglén@/% ﬁxoéuée éﬁeél;%lroé’eﬁ:yq 4;4,6l7.ahy
pt hyﬂﬂmlﬂffb'mhﬂalr@drosaccharl n) d) A nmixture of

i 6 q -3(2H)-one 1, 1-di oxi de
S If|e (11 g, 70 mmol ) and

5 ‘ AL PQRNIRIS] uene (25 nl) was

refl uf ed under mtnmﬁra ggg e;;§i&4oﬂralﬁj3@r§ﬁ‘garcmo ({170 §0 roomtenperature.

Iﬂforfg;{?ﬁgﬂeﬁwﬁ 18 ﬁ\{%%h'gé?p‘&‘?ﬁ (ﬁgé\?é‘ﬁn a}ue(}(g:rt]ynﬁ\/éégess 4. ?Lhteorigl) d;}g gi ve
1 g Kk freé etindniithibiord20yinidor 1.4 M solution in ether,
B0 53 ob o Bt edi st RS GRS S R e T
ti or3-oiethyl- 2—cyclo exenone (20.0 g, 0.18 mol) in ether (50 ml)
2- phewltmggrg.uax;g {nd- iR Kbnthnioc (3¢ otk fr.L. Bcbege! sot h azol - 3(2H)
one 1i 1-di ox
' resulting mixture was added THF (50 ml) and HMPA (25 ml)
and after 15 min methyl cyanoformate (45.0 g, 0.53 mol) in
]l 5 THF (20 ml) and the reaction warmed to room temperature
: and stirred for 3 hr. The reaction mixture was quenched with
2N HCl1 (50 ml). The layers were separated and the aqueous
phase extracted with Et20 (1 x 500 ml). The combined organic
extracts were washed with saturated NH4Cl solution
20 (3 x 50 ml), water (2 x 50 ml), brine (1 x 50 ml) and dried
{NazSO4). Removal of the solvent in ¥acuo and purification by
Kugelrohr distillation afforded 34.0 g (99%) of methyl 2,2-di-
methylcyclohexan-6-one carboxylate, bp 80-84°C/0.6 mm,
which was converted to 2-chloromethyi-4.4-dimethyl-
4,5.6,7-tetrahydrosaccharin following the general procedures
described above for Preparations 92B-94B to 92E-94E.

Preparation of the FEnd-Products

=4

o
(¥}

Example 1

A solution of 2-bromomethylsaccharin (2.0 g,
30 7.2 mmol), dibutyl phosphate (2.29 g, 10.9 mmol) and
N,N-diisopropylethylamine (1.41 g, 10.9 mmol) in
40 ml methylene dichloride was stirred at room temperature
for 48 hr. The reaction mixture was concentrated and the
residue flash chromatographed on silica gel eluting with 30%
ethyl acetate m hexanes to nge 235 g (80%) of dibutyl

(99
LW
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) was treated with sulfuryl chloride (0.48 g, 3.5 mml) and

r 2 nr. The resulting yellow solution was taken to dryness,
th ether (100 m) and washed with saturated NaHCO err] and bri ne.
o phase was dried and concentrated in vacuo to give 0.6 ¢
-chloromet hyl -4 4-dimethyl -4,5,6, 7-tetrahydro-

t hi azol - 3(2H) - one 11-di oxi de

met hyl - 4, 4-di net hyl -4, 5, 6, 7-483 ¥ ahydr osacchari n), which was

th di ethyl phosphate (1.05 g. 6.8 mml) and triethylam ne (0.7g,

‘ mW&W coPbEdsl Gif.or 16 hr and cooled to
ber at ur e. e resufting re mas aken to dryness and purified
Example 2

graphy on silica gel (40% hexanes in ethyl acetate) to

48 g (21 %N OfAd's@iliiﬁbn4oﬂ oLEROMY neth r@welhé shaccl_lan (diethyl 4
- ox nzr a s 2 0oX 0S I et hy

A - 63'7 HrR% g“%"g‘agﬁ ﬁlhatghé m‘e&ﬁy e) as a
gol o,}r1 | e 85 oi tneth?lmiwﬂee(z% ml, mpsmmonyhn 25 ml methy lene

- et hoxy

o epar of by SRBIGNE HE SEARLd B0 Rf 2Bofhe é@%‘%ﬁg& Ay roanting
dii sopr- FyLOBHHWCOms4COBMyd ?ndaﬂ@a'em:djabnﬂahb bl phosphat I(io}Mr E)\r/]\ll he
D onedud e of ‘E@’éﬁn%r’é@é Sﬁs% ?ﬁ??.y%‘g RWR D] enae, | 1O LY 0
appropr § at e Bexangs| to tﬁ@#ez@arg e phir digthyle 4nthony:2p9¢charinyl-

4-Rerrir® eﬂdhﬂ[_ﬁhmaglaawwjéggtgﬂl phosphates in TABLE 2.
TABLE 2, Exanpl e Rlerr]

Rerr] j EXamquQ[?é r
CH(CH[err])[err] Toﬁr@@ﬂtﬁﬁfbfcm[b%i bgﬂhate (069oH

% CH g:%ggr},ﬁlg ]}m 30 mle E] gﬁerr err errlleCIﬁ—g err] H
:23(9) CH( CH@ddad{ *Esiuni ca%bmﬂ[ee((rm[g,r rl].%étﬁh{{m)i)])ﬂﬂgm rshflﬂrgerr] ~H

r e -
31 %errﬁ] ;%eilé% solvené &% % @rdr errg dﬁ'e was dnﬁfi
32 -CH(CH|_I ar] high rjacuums- M[sasp&}nﬁq[derm] 18- mdr |-dm¢thyl~ H The
2, 3-di et hoxg ﬁraﬁfxﬂ@anoro“ﬂiéfkukﬁeﬂﬁ% was! Baded -%'hféﬂo?ﬁlet 1-Exanpl e 29 was

synt hegi zed ut|on

DL-[err] - b%’h%‘%ﬂfﬁpy&r@eth%ﬁa??}ﬁme (ﬁ—ﬁ &as §dd’é@°?)o %PE fensi on of

15.38 ¢ (0 IRrxtiFd )snﬁeaaﬁtssem:tmrhnmcwtmeforrw@@ rrt)nTusohEQeﬂre xture was
sti rred for r}r at_RT é % ge gorrettg ane was added.
A whi t 2ol |'H’fHﬁ%dWQfe$ﬁm§ oY ’d’ -Wa r@&gt FB HNired for 10 hr at

RT, cool ed, 200 ahlldtiferdethyl catetate (4:1). The organic layer was
separated and washed successively with water and then
saturated brine. The extract was dried over magnesium
sulfate, filtered, concentrated, and the residue was flash

25 chromatographed on silica gel eluting with ethyl acetate-

hexanes to give 0.46 g (52%) of dibenzy! 4-isopropyl-

6-methoxy-2-saccharinylmethyl phosphate as an oil which
crystallized on standing, mp 75.5-76.5°C.

Following procedures similar to those described in
30 Examples 1, 2 and 3 above (Methods 1, 2 and 3 respectively
hereafter), the compounds of Formula ! listed in TABLE 1
below were similarly prepared. In each of Examples 4-9 the
products were prepared from 2-bromomethylsaccharin. In
Examples 10-21 the products were prepared from the
35 corresponding 2-chloromethylsaccharin.
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% um chl oride solution and extracted with ether. The organic |ayer
#cd with water, 5% HCI, water and saturated NaCl and dried. The

fwas renoved and the residue was purified by flash chronatography to
Fenzyl oxy- 2, 3-di met hoxypropane, 9.16 g (79%, as an oil.

B of 8.8 g (0.042 nol) of this material in 200 nl MeCGH was

fhated using 1.1 g 10% Pd/ C at 50 psi. The catalyst wd$ renoved by
fon and the sol vent was %@aporated under reduced pressure to give
8799 of 2, 3-di net hoxy-1-propanol. Exanple 33 By reacting

opyl 6- hydr oxy-4-isopropyl - 2-sacchari nyl net hyl phosphate (1 nol) in
h_trifluorometh- anesul fonic anhydride (1.3 nol) in the presence of
lalne (3 nol) at O[err]C there can be obtai ned, after standard

an® @ B iali @ 20 Brigpy S 2 5 2R 9 o8

opW -6-trifluoromet hanesul f onyl oxy- 2- saccharlnylnethyl phosphat e.
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k. o —_ P o o v
% 5053w 58S T T WM oTwWMv DT @
1 © v g =~ & e~wo O
] ’ a ~ a Se° a
LB e T o B o B o B o SR o SRR o 2R o BN o SN o SR Y o o TR < 2 TN o o T + 2 TN < o
1 CH
3 . a0
= 20 =R ens o
3 Al =888 c-nBEERE
: mogﬁﬁégﬁgg&meESRQ
X Q : mom o
: O %UU ooougo
! o
g .
; &
. = E R L ESE .,
’ MmO O O D oE N R R IR RN R0 g
yZnddr 2R 8 mxol Y oo
v Q (o] o 1 O g O 4
o4 t 1 [} v . O
0 -] o v O w©o
o
i G
| 5
] Sa8g8g8g3g34848
A TrBEEEESEERE
| gEmmm==0gIO855688888
i EEN K E X E X X
O H0UULOUUOUO
e
X -
3
BEvwmeowrwoa 3 00X 0222283
* .
&

This Sheet Has Been Rep

WA i



jting in a nitrogen atnosphere the product of Exanple 33 (1 nol), in
Bne, with 1-nethyl-2-trinmethyl- stannyl-pyrrole (1.6 nol) in the

e of tetrakis (triphenyl phosphine) palladium (O (0.02 nol), |ithium
e (3.1 nol) and 2,6-di-tert-butyl-4-nethyl phenol (0.1 nol) undef’
there can be obtained, after standard workup and purification, -
opyl 4-isopropyl-6-[2-1-nethylpyrrolyl)]-2-saccharinyl net hyl

gt e. Exanple 35 By reacti n'§§5he product of Exanple 33 (1 nol)

inT ;5,“ 40% aqueous dimethylam ne (4.4 nol) at RT, there can be

obt ai g¢d, after standarmh h@f@l ﬁﬁléh ot adid sgamymgl

6- di mi hyI am no-4-.i sopro - -.sac har hat e. l e 36

By refting df mad P@pﬁnfggﬁ ﬁ P?G\éf (Qfgg ﬁypﬁﬁtﬁf{p phosphat e

fene W Bxach 1esemmuawm arbhybrkﬂﬁéth)dlf:}maH1théiO[ Oiijopropyker e can
be obihi ned, 4 Lcis 51 AR th "BEHBIA"T 8PS 10 e BEPERR Bs °1 ©

d||309 opy!
4-isoff opyd - sfollowgt - 2, 3, 7, 8-t et rahydr o- 9H 1, 3- oxazi no[ 6. 5- g] - 3- oxobenzi sot

dii so 2p¥: methyl 1, 1- dAOﬁﬂ?mPestoqr dllsamlecﬁforophosﬂa&r eating
6- (2, 2 di net h{10 g,CﬁQjm}%@DaﬁefﬁW%mR%dewg@ﬁr@p!g:m LoChemi 34 met hy!

hate (Exagpbe 2)%)6) Y 3n D00 matdisﬁnéelwaf&swakomﬁedcmd goeCokhydrate (0.8
3 t here can be obtained, af er st andard

N net hanol o or
wor kupt and puapfq:ig athn ordg] E’c’!pmﬁ mixture was concemraed unde
. 3 dlmdroawnnxnd4thesm1dual +Zaeaceisr rembved byyazediopibat e.

o hybrfoxy - 4- | SisHTBuPR SRR ISR MO0 s AT EDVIRG POURT acet one wi th

tert-Hutyl brhrgimvatmra, 88 £ (Bd%) ofh dilseppopyle phosphase rﬁydﬁt ous potassi um
car borjat e (1 %a aBTopt Qﬁaeu&qin Vpi‘fh&ﬂt %h?ﬁﬂ:atfbfnter standard wor kup
S

and p r|f|cat|on
6- (2-tdert - butWt hoxy) - 4-i sopr opyl - 2-sacchari nyl nethyl phosphatee.

methoxy-4-is -2-saccharinylmethyl phosphate:

_ Diethy}' :azodicarboxylate (0.96 g, 5.55 mmol) was
added to a mixture of diisopropyl 6-hydroxy-4-isopropyl-
2-saccharinylmethyl phosphate (2.37 g, 5.44 mmol), triphenyl-

20 phosphine (1.44 g, 5.5 mmol) and glycerol dimethylketal
(2,2-dimethyl-1,3-dioxolane-4-methanol) (0.79 g, 5.98 mmol)

i in 40 ml THF and the mixture was stirred for 15 hr at RT.
Excess solvent was removed under reduced pressure and the
residue was flask chromatographed (SiOz; ethyl acetate-MDC)

25 to give a first fraction yielding 0.49 g (19.7%) of the title
compound as a thick oil, and a second fraction yielding 2.0 g of
a mixture containing about 85% of the title compound.

Example 23
2-Saccharinvimethyl phosphate:
30 Dibenzy! 2-saccharinylmethyl phosphate (1.1 g),

dissolved in 50 ml methanol, was subjected to hydrogenation

over 10% Pd-C (0.3 g) at normal pressure for approximately

6 hr. The solution was concentrated under reduced pressure

to give 2-saccharinylmethyl phosphate as a thick oily residue
35 which was dissolved in methanol and treated with
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 can be obtai ned diisooropyl :
f;loxy 2- oxoet hoxy) - 4-i sopropyl - 2- sacchari nyl net hyl phosp

fret hyl - 4- hydr oxysaccharin for 286 or onet hyl -

I ng benzyl bronpacetate for tert-butyl bronpacetat

rted by hydrogenation over palladi umon-carbon to dii s%
hoxy- 4-i sopropyl - 2-sacchari nyl met hyl phosphate. Exanpf
e procedure of Exanple 3 but substituting '

- 6- nethoxysaccharln t here can be obtai ned di benzyl

SEFABREI IR0 I eI suBEHPIA R crystalSobt @ 2 |

CSalt %&éﬁé’?%h‘g&% cctad thy fUation. washed ovith

| mlethaniolpletrer atd griéchao agivebB508! ga{43099%8) oD the wdi- di benzyl

g he Ry @%%F’“‘”iﬁ'f%ﬁm‘wi"' oving @ procedure

rmp- Rshrinks>-ath2b4HS°) saccharins of Preparations 1 to 86,
-¥s ] Rl err]-chloronethyl-4,5,6, 7-tetrahydrosaccharins of
to 94E 95 a]nd 96 and the 4, 7- met hano-,

, at hyl nax et HHHE Y 3 QATOPRY A€ ar i ns of Prepa-
rati on§ 89 to 91 respecr[rd/gl yu?%ﬂsm 3 &ﬁ T2 cto t he phosphoric
aci d digeste

' ed i
3s 110

15

20

25

30

RSB SR Ut 150 e e o Torm
| haledelfreeA mesipdclithiehy . (520 ml 1.4 M solution in ether,
0.73 mol). After being stirred at 0°C for 15 min, a solution of
3-methyl-2-cyclohexen-1-one (20.0 g, 0.18 mol) in
ether (50 ml) was added and stirring was continued for 1 hr.
To the resulting mixture was added THF (50 ml) and HMPA
(25 ml) and after 15 min methyl cyanoformate (45.0 g,
0.53 mol) in THF (20 ml) and the reaction warmed to room
temperature and stirred for 3 hr. The reaction mixture was
quenched with 2N HCl (30 ml). The layers were separated and
the aqueous phase extracted with Et20 (1 x 500 ml). The
combined organic extracts were washed with saturated NH4Cl
solution (3 x 50 ml), H20 (2 x 50 ml), brine (1 x 50 ml) and
dried (Na2S04). Removal of the solvent in vacuo and
purification by Kugelrohr distillation afforded 34.0 g (99%) of
methyl 2.2-dimethylcyclohexan-6-onecarboxylate,
b.p.o.6 80-84°C. )

ethyl ‘2-benzylthio-6.6-dimeth ohex-2-
carboxylate and methyl 2-benzylthio-6,6-dimethylcyclohex-
1-enecarboxylate:

Amberlyst-15 acidic resin (25.0 g) was mixed with
polyphosphoric acid (3.0 g) and phosphoric acid (3.0 g) and
heated under vacuum at 60°C for 2 hr. The resulting resin was
mixed with methyl 2,2-dimethyléyclohexan-6-onecarboxylate
(34.0 ‘g, 0.18 mol), benzyl mercaptan (50.0 g, 0.40 mol) and
powdered sieves 4A (20.0 g) in anhydrous dichloro-
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TABLE 3 For mul a
A B 1/1

Berr]CH err]CH err]CH err]
gerr]CH err]CH err]CH err] [err] 1/1
gl err])[err]CH err] CHerr](CHerr])[err]CHerr] 1/1
Br]-4-(CCHerr]) Cerr]Herr]-4-(CCH err]) 0/ 1
| CHerr]Ph 0/1 7-
| 0/1 CH[err]Cl—i(Cl—i[err])[err]
ethane (700 mi) éﬁfe"?ﬁ“’@ ; 4t reflux under nj gt;x{ efrnr 19 ﬁr
err and/dpoled to room terfperature. The solids we’ﬂf d‘ilrt@xeﬂi[ off;] 0/0
the filtfdd gﬁd&ﬁ?&?&f lih[ $4&do Ohfd excess, benﬁyl ﬁg:rcaptm
$ 1 or rdistilled off. ~ The' potcimpsidup cwasr pyrified by chromatography
§C4 er (2 MDd:feksids) to give 11.3%1 @1%) Ol £ hixet?¥ bf Gksliyi
" 2-benzylthig-6.6-dimethylcvclohexen-2-enecarboxylate
methyl 2-benzyithio-6.6-dimethylcyclohex-1-enecar late.
¢) The latter mixture (11.3 g, 0.04 mol) was dissolved in
: MDC (25 ml), diluted with glacial acetic acid (65 ml), water
$£10 (10 ml), cooled to -10°C, and chlorine gas was bubbled through
the mixture until the exothermic reaction subsided. The

mixture was then stirred for 10 min and taken to dryness to

give a mixture of methyl 2-chlorosuifonyl-6.6-dimethyl-
cyclohexen-2-enecarboxylate and methyl 2-chlorosulfonyl-

} 15 6.6-dimethylcyclohex-1-enecarboxylate, which was dissolved
in 10 ml THF and added to 25 ml of a solution of conc.

ammonium hydroxide while cooling in an icefacetone bath.

After stirring for 2 br, the reaction mixture was concentrated

in vacuo, the residue taken up in water, acidified to pH 1 with

. 20 2N HCI, and extracted with MDC. The organic phase was dried
and concentrated in vacuo to give a mixture of methyl
2-aminosulfonyl-6,6-dimethylcyclohex-2-enecarboxylate and
methyl 2-aminosulfonyl-6,6-dimethylcyclohex-1-enecarb-
oxylate. The latter mixture was dissolved in methanol (25 ml)

25 and added to a freshly prepared solution of sodium methoxide
(0.20 mol) and stirred at ambient temperature for 12 hr. The
reaction mixture was concentrated in vacuo, diluted with
water' and extracted with ether. The organic phase was
discarded, and the aqueous phase acidified to pH 1 with

30 concentrated HCl and extracted with MDC. The organic
extracts, on washing with brine, drying and evaporation to

dryness afforded 35 g (42%) of ,4-g1mgthgl-4.§,§,7-;etra—

B A eteCan s st

This Sheet Has B

wmzmmummﬁff )



TABLE 4 Formula II1:
Fand B taken toget her [err]

-88-

d) A mixtare of 4,4-dimethyl-4,5,6,7-tetrahydro-1,2-benziso-
thiazol-3(2H)-one 1,1-dioxide (1.0 g, 4.7 mmol), chloromethyl
phenyl sulfide (1.1 g, 7.0 mmol) and tetrabutyl ammonium
bromide (0.3 g, 0.93 mmol} in toluene (25 ml) was refluxed

5 under nitrogen for 16-24 hr and then cooled to room
temperature.~ The resulting mixture was evaporated to
dryness and the residue chromatographed on silica gel eluting
with hexanes/MDC (1:1 to 1:3) to give 1.0 g (67%) of 2-phenyl-
hiazol-3(2H)-one 1.1-dioxide (2- Ithiomethvi-4.4-di-
methyl-4 -tetrahvdrosacchari

e) A solution of 2-phenylthiomethyl-4,4-dimethyl-
4,5,6,7-tetrahydro-1,2-benzisothiazol-3(2H)-one 1,1-dioxide
(0.8 g, 2.4 mmol) was treated with sulfuryl chloride

(0.48 g, 3.5 mmol) and stirred for 2 hr. The resulting yellow
solution was taken to dryness, diluted with ether (100 ml) and
washed with saturated NaHCOs and brine. The organic phase
was dried and concentrated in vacuo to give 0.6 g (95%) of

, 2-chloromethyl-4,4-dimethyl-4,5,6.7-tetrahydro-1.2-benz-
20 isothiazol-3(2H)-one 1,1-dioxide (2-chloromethyl-4 4-di-
methyl-4,.5.6.7-tetrahydrosaccharin), which was treated with

diethyl phosphate (1.05 g, 6.8 mmol) and triethylamine
: (0.7 g, 6.9 mmol) in dichloroethane (15 ml) at 50°C for 16 hr
* and cooled to room temperature. The resulting mixture was
25 taken to dryness and purified by flash chromatography on
sﬂlca gel (40% hexanes in ethyl acetate) to give 0.18 g (21%) of
hl 4.4-dimethyi-4 7terh n -

1-4 7-tetrahydro-2-sa inylmethyl phosphate) as
30 a colorless oil.

Example 25
ii 1__6-ethoxy-4-isopropvl-2-saccharinvl-

- methyl phosphate (Example 19) can also be prepared by a
procedure similar to that of Example 22, ie, by reacting
35 diisopropyl 6-hydroxy-4-isopropyl-2-saccharinylmethyl
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15

Bohosphoni ¢ aci d nono(2-nethyl propyl) ester and nethyl phosphoni G
Bhenyl ester in TABLE S

-89-

phosphate with triphenylphosphine, ethanol and diethyl azod-
carboxylate.

Following the procedure of Example 22 but
substituting for giycerol dimethylketal the appropriate alcoho.
there can be prepared the diisopropyl 4-Ri-Rz-R3-
2-saccharinylmethyl phosphates in TABLE 2.

TABLE 2
Example Ry Ry R3
26 CH(CH3)» 6-OCH2(CH3s)» H
27 CH(CHz), 6-(OCH2CH,)»OCH3 H
28 CH(CHs)» ~ 6-0CHxCOOCH; H
29 CH(CH3n 6-OCH>CH2(OCH3YCH,OCH3 H
30 CH(CH3) 6-O-cyclobutyl H
31 - CH(CH3) 6-OP(O)Y(OCH2CH3)2 H
32 CH(CH3, 6-OCH3CH2-1-morpholinyl H

The 2.3-dimethoxy-1-propanol which is used m

the preparation of Example 29 was synthesized as follows:

A solution of 10.0 g (0.055 mol) DL-a-O-benzyi-
glycerol in a little THF was added to a suspension of
15.38 g (0.137 mol) potassium tert-butoxide in 300 ml THF.
The mixture was stirred for 1 hr at RT and 18.72 g (0.132 mol
of iodomethane was added. A white solid immediately
separated. The reaction was stirred for 10 hr at RT, cooled,
carefully diluted with sodium chloride solution and extracsed
with ether, The organic layer was washed with water, 5% HC],
water and saturated NaCl and dried. The solvent was removed
and the residue was purified by flash chromatography to give
1-benzyvloxy-2.3-dimethoxypropane, 9.16 g (79%), as an oi

A solution of 8.8 g (0.042 mol) of this material in
200 mi MeOH was hydrogenated using 1.1 g 10% Pd/C at
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gan be prepared from net hyl phosphonochl oridic acid (2-nethyl propyl)

B net hyl phosphonochl ori de acid phenyl ester respectively by :
¥ S. The et hyl phenyl phosphinic acid and

f phenyl phosphinic acid in TABLE 3 can be prepared by conventi onal
k|l eavage fromthe correspondi ng nethyl esters, e.g., .by reaction
: gret hyl silyl bromide [(CH err])»Pé-r]SiBr] and hydrolysis of the
trimetg@8 silyl ester so formed Cbnventlonal hydr ol ysi s under acidic

chio- Jet y1o Ak ormege %ﬁ@‘!&i‘i%‘gka A Y, ?ﬁéﬁugﬁh%%éﬁ%f}%&ﬁé of

Vias avaparated wndesgredused: ppessurento give 4.4 g (87

[err] & m%ﬂamﬁ%ﬁ@ilﬂtﬂ%m t oget her represent isopropylidene
( TABLES®) affé)r S i aM_;{:orrespo I'ng conmpound wherein Rerr] and R err] each

is hyd@®gen. enent of the inhibition constant, Klerr] of a
HLE- i nE bt or conpl ex B bmungas@ﬁsmdm&@r 6t1§ydm;;|ye4{.qg§pfdpy11. nhi bi tion
consta

ety thduiilopRORSa O il It 1y, BBRERRL et on,

do moethiaoesulfonicy anbydride b(k3i nmlblmorthcopmheu@s afut are consuned
triethylamine (3 mol) at 0°C there can be obtained, after

standard workup and purification, diisopropyl 4-isopropyl-
10 6-trifluoromethanesulfonvloxy-2-saccharinylmethyl

phosphate.
Example 34 .
By reacting in a nitrogen atmosphere the product
of Example 33 (1 mol), in p-dioxane, with 1-methyl-2-tri-
15 methylstannyl-pyrrole (1.6 mol) in the presence of tetrakis
! (triphenylphosphine) palladium (O) (0.02 mol), . lithium
I chloride (3.1 mol) and 2,6-di-tert-butyl-4-methylphenol
(0.1 mol) under reflux, there can be obtained, after standard
workup and purification, diisopropyl 4-isopropyl-
20 6-[2-(1-methylpyrrolyl}]-2-saccharinylmethyl phosphate.

Example

By reacting the product of Example 33 (1 mol) in

THF with 40% aqueous dimethylamine (4.4 mol) at RT, there
can be obtained, after standard workup and purification,
25 1i 1_6-dimethylamino-4-isopropyl-2-saccharinyl-

ethyl ph

Example 36

: By reacting diisopropyl 6-hydroxy-4-isopropyl-
2-saccharinylmethyl phosphate in toluene with di-(sec-

30 butoxymethyl)methylamine at 80°C, there can be obtained,
after standard workup and purification, phosphoric acid

iisopropyl 4-isopropvl-8-methyl-2.3 7. 8-tetrahydro-

H-1.3-oxazino-[6.5-g1-3-oxobenzisothiazol-2-yimethyl

This Sheet Has Been R eplaced

Hlifiﬂ TR




e to sone extent. Thus, instead of neasuring a Klerr] a Klerr] is
#cd which is defined as the ratio of the Klerr] k[err] the rate of
iti on of the enzynme to the rate of inactivation of the enzyne. The
BIpf k[err] and k[err] are measured and K[lerr] is then cal cul at ed.

P of inactivation, k[err], of enzymatic activity was determ ned for
ounds tested by neasuring the ¢htyme activity of an aliquot of the
ve enzynme as a function of tinme after addition of the test
. By M{ﬂw |l og of the enzyme activity against tine, an
obser_= 8 rate of 1 nactl I on, er,f] is ohtaipe e an be represented
as k[ ] = 1n2/t[err]ﬁl¥1eﬁr@atﬂ r A}iSPRIORY. gr&ngﬁgh fifor the enzyne
?Cti}/i WL o digh-dipxodin- myq)mnoﬁg maﬁpw I-Qﬂsabéct:hiﬁﬂ yéiedhy 10 -
err] & ere [ conp e
fation Bbhé?@? (ET@PP e i ’E’ét%?ﬁ%@ﬂs‘ﬁg \g1o g ﬁ&“fnhl bi tion

reacti
const dt , X[ emc}nohjslmﬂee §0.8anvoll) aimdnaﬂxanol-chloroform at RT, there

i fﬂ@%ﬁ%&“ﬁa’@d‘eﬁﬁgﬁéﬁﬁﬁaﬁ?‘é&&kﬁﬁh%&‘"ﬁﬁﬁmﬁi Shha of Exampl e

a+hSPNTOPYAY t he fornul a

2-saccharinylmet 1 h ht.

{ Example 38

10 By reacting diisopropyl 6-hydroxy-4-isopropyi-
2-saccharinylmethyl phosphate (1 mol) in acetone with tert-
butyl bromoacetate (3.4 mmol) in the presence of anhydrous
potassium carbonate (1.96 mol) at RT, there can be obtained,
after standard workup and purification, diisopropyl 6-(2-tert-

15 toxy-2-oxoethoxy)-4-isopropyl-2-saccharinyimethyl

phosphate.
Example 39

~ By substituting benzyl bromoacetate for tert-butyl
bromoacetate in Example 38, there can be obtained diisopropyl
20 6-(2-benzyloxy-2-oxoethoxy)-4-isopropyl-2-saccharinyl-
methyl phosphate which can be converted by hydrogenation
over palladium-on-carbon to diisopropyl 6-carboxymethoxy-

4-isopropyl-2-saccharinylmethyl phosphate.

Example 40
25 Following. the procedure of Example 3 but

substituting 2-chloromethyl-4-hydroxysaccharin for 2-chloro- .
methyl-4-isopropyl-6-methoxysaccharin there can be
obtained dibenzyl 4-hvdroxy-2-saccharinylmethyi
Example 41 . '

30 Following a procedure similar to that of Example
22, dibenzyl 4-hydroxy-2-saccharinylmethyl phosphate can be
reacted with diethyl diazocarboxylate, triphenylphosphine and
benzyl alcohol to give dibenzyl 4-benzyloxy-2-saccharinyl-
methyl phosph
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jnt in any of the available
Egr oup conS|st|ng of hal ogen, cyano nitro,

Rl err] is hydrogen, hal ogen, |ower-alkyl,

flower-alkyl, perchl oro- | ower-al kyl, |ower-alkyl, |ower-alkynyl,
8 no, |ower-alkylam no, di-Iower-alkylam no, carboxan1do
goxy, benzyl oxy, hydroxy, | ower- al koxy- car bonyl or

Rlerr] and R err] agg |ndependently hydr ogen or a
- or 7- p05|t|ons sel ect ed

B Kyl - 2- pyrr oFgllowingiea -pioredurel sunilan tonhat descnbed in

B o Exemipie! 8y el (o ehehRy-RAORY L RIcRohRMRysaLira T ony! ari no,

I ower,- al k ower

N I,
8 OEBrEBARPHS o] ol By e | bl SR sk e G AFORE YT boxy
' d04 ﬂﬁWWahydrosacchanlxx@V\@f Ridpdrations ng7, 88y BQEEttbyl

ganﬁer gl EX sgkf onéI mﬁp %ﬁchl ﬁ{?& I OVfﬁ_é’!i é’th &a?ﬁo-

phosphoric acid di-esters, phosphonic acid mono-esters and
phosphinic acids of formula III listed in TABLES 3 and 4 to
give the corresponding compounds of formulas I, II and IIA
respectively.

TABLE3

Formula III

m/n A B

1/1 CHz(l:HzCHﬁHzCHz CH,CH,CH,CH,CH,
CH,CHs - CH;CH;

1/1 CHy(CH2)gCHs. CH2(CH2)3CHs

1/1 CgH4-4-(OCH3) CgHy4-4-(OCH3)

0/1 Ph CH,Ph

0/1 Ph 2-pyridinyl

0/1 CHCH(CHg)2 CH

0/1 Ph CHz

0/1 Cis CH

0/1 CHs CHxCH3

0/0 Ph CHxCH3

0/0 Ph CHz(CHz)2

0/0 Ph CH>Ph

0/0 CHs (3

0/0 CHCH3 CH2CH3

0/0 CH3(CH2)sCH2 CH3(CH2)sCH2
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1-azetidi ¥
- pi perazi {
-im dazol §
and R err s

or

6,7 po{?

car bon

fromthe ¢

or,

t aken

heoxy,
g ket al

tions,

g phenyl

cycl oal kyl oxy,
t her eof
) err]P(O O,

I kyl ene)-COOR, -O-(([err]
fIkerne) N=B, where R is |ower-alkyl, phenyl, benzyl or

or napht hyl substltuted by fronlone to two
§ selected from | ower-al kyl, gwer al koxy or hal ogen,

Feach instance is am no, |ows

-, 1-pyrrol dinyl,
4- benzyl
¥ or (car-
oget her represenlt a_3-atom orA4 atom unsubstltut ed or

pol y- alkoxyalkoxy
-SR, SOR, -SJerr]R -0OCOR

al kyl ene) - CCCH and

al kyl am no, di-Iower-al kyl am no,

1 -pip- eridinyl, 4-norpholinyl, 1
- 1- pi perazinyl, 'BABQMeA - al kyl - 1- pi perazinyl. 1

boxy- | ower - al kyl ) am no: or Rerr]

RECWChns at the 5.6

| ower - al kyl , phenyl,
represent:

wherein the atonms of the bridge conS|st of one or two
atoms and two of the same or

::oup consisting of o e

m and n age i ndependently O orq’92 &(Cﬁlﬁ
i ndepende@t |y hydrogen,
t oget her,

crent het eroatons sel ected
ni t rogen,;

and n are 1, A and B are
- al koxyphenyl or benzyl,

o CH,

.CHZ-c«:Hs)z_-Cl ¢
QO B
¢ i fi{ I
T TN,




Brr]

5

15

20

25

30

and Rlerr] are independently, hydrogen or -
gch i s hydrogen or together represent I SO
B d r is 2, 3 or 4 when mis 1 and nis O
ntly | ower-al kyl, phenyl, benzyl or 2-pyridinyt an
e 0. A and B are independently |ower-al kyl, phenyl
koxyphenyl ; or acid-addition .94. salts of basic
addi tion salts of acidic nenbers” thereof. 2. A conpou
1 wherein:
koxy; ]
koxy- pekter! andr nedthylphiogphivnie’ aeRl YmvHophymvK @sver Gn ketal 3

B "° O TABLE 3 cEh®be! plepafed 'HO5" miethyfpHosphonociioridic acid

| ower - al kyl or!

maned2yme

i's_hyd
r( The) methylpkesphamSy Actb

(2-methylpropyl) ester and methylphosphonochloridic acid
phenyl ester respectively by hydrolysis.

The ethylphenylphosphinic acid and isopropyl-
phenylphosphinic acid in TABLE 3 can be prepared by
conventional O-alkyl cleavage from the corresponding methyl
esters, ¢.g., by reaction with trimethylsilyl bromide
[(CH3)3SiBr] and hydrolysis of the trimethylsilyl ester so
formed.

Conventional hydrolysis under acidic conditions of
the compound resulting in each case from reaction of the
chloromethyl compounds of Preparations 1 to 96 with the
compound of formula III wherein A and B together represent

o .
'CH2‘r \!"""‘ORQ
I 0T

wherein Rg and Rjp together represent isopropylidene
(TABLE 4) affords the corresponding compound wherein Rg
and Rip each is hydrogen.

Measurement of the inhibition constant, Xj, of a
HLE-inhibitor complex has been described for truly reversible
inhibition constants usnally concerning competitive inhibitors
[Cha, Biochem. Pharmacol., 24, 2177-2185 (1975)]. The
compounds of the present invention, however, do not form
truly reversible inhibitor complexes but are consumed by the
enzyme to some extent. Thus, instead of measuring a Kj, a Kj*
is calculated which is defined as the ratio of the koff/kon, the
rate of reactivation of the enzyme to the rate of inactivation of
the enzyme. The values of koff and kon are measured and
Kij* is then calculated.
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P mand n both are 0 or 1; when mand n are 1, A and B
_fndently hydr ogen, | ower-al kyl, phenyl, |ower-al koxyphenyl or

and when mand n are 0, A and B are independently
kvl , phenyl or | ower-al koxyphenyl. 3. A conpound as clained in
gherein: . Rl err] is hydrogen, |ower-alkyl or |ower-al koxy;
¥ hydrogen, hydroxy, |ower-al y or pol yhydr oxyal koxy, or ketal or
ger eof ; Rlerr] is hyd m and n both are 0 or
¢ when mand n are 1, Aand B are i ndependent |y hydr ogen,
yl, phenyl, |'Dhemrats Ioﬁxmabam;hom,r kbanzof enzymatic actidity when

gar e n Br 2a y |
koxy‘gﬁe ?ﬂ%f'm?n@:& or ﬁ%ﬂ?&%%‘?%ﬁ% a bg ai rfaiggﬁw% rtgén A and B
=j t.ceﬁnzynp a&mmpafnm aliguati aﬁcthenrezspmtmm engyswr &8 &rom t he group
¥ ng gfantHenCcernaued ot eﬁgﬁpg@ﬁ@ I s hydrogen and
.'f errlr: ntﬂ 1& e %ﬁ%}ihgggiﬁz}@s foI?ble t&t By
1 ttxnrg e log e enzyme activity against time, an

observed rate of inactivation, kobs, is obtained which can be
represented as kobs = 1n2/tyj2 where tiy2 is the time required
for the enzyme activity to drop by 50%. The rate of
H inactivation is then equal to

:5'10 kon = kobs
' (1]

where [I] is the concentration of the inhibiting compound.
The reactivation constant, koff, is similarly
determined, and the inhibition constant, Ki*, is then calculated

as
15 Ki* = koff/kon

The Kj* values determined for the compounds of

Examples 1 to 22 were in the range of from 0.035 to 100 nM.
The compound of Example 13 had a Kj* of 0.035.

\
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Rlerr]. men= A=B= H ‘f@:‘" 5

-473

H 4 1 (CH err])[err]CH err] OCI—|[err]CH['é'r'7r"]

H ‘ 1 CH err]CH err] CH(CH[err])[err] . : —
6- rr] 1 CH_ err] Ph T
1 } CHerr]Ph H H ] 1 _
CH| | H H

CH ewt@CH err] H -96- H 1

Ph %3 H H 0 Ph

H - H 0 err]Herr]-4-(OCH err

CH( CHrr]) [ &AIMS H , ][CH[e]rr]CI(—|[er£] X

OCH[ erg] 6- OCH eAr bompound lhavmg the (fbltmnlz] CH err]

CH( CH rr])5(CI-I[err]CI-I[err]) CH err]CH err]
CH(CH ®rr])[err] OCHherr]o 1 o Cl-ljre,u_]_CH[er—Hf—
CH(CH &rr])[err] H 1 0

CH(CH grr])[err] 6- OCH arr]

CH(CH brr])[err] CH[err]nm ““\m“\
CH(CH[ grr err e

CHgCH%”H%GH% 2?0 NCHlo'P(Q)"AQ_'[ CH err])[err]
CH(CH err]dJ err] - 6- [ &Tr] err] CH(CH err])[err]
CH(CH err])[err] - [ erg

(CHerr])[err]CH err] CI—l(Cl-l[err])[err“] 6- OH 1
CH(CH err])[err] H H 1

H wherein:

R is hydrogen, halogen, lower-alkyl, perfluoro-

15 lower-alkyl, perchloro-lower-alkyl, lower-alkenyl, lower-
alkynyl, cyano, amino, lower-alkylamino, di-lower-alkylamino,
carboxamido, lower-alkoxy, benzyloxy, hydroxy, lower-alkoxy-
carbonyl or phenyl;

R, and Rj are independently hydrogen or a

20 substituent in any of the available 5-, 6- or 7-positions
selected from the group consisting of halogen, cyano, nitro,
N=B, 1-lower-alkyl-2-pyrrolyl, lower-alkylsulfonylamino,
polyfluoro-lower-alkyl-sulfonylamino, polychloro-lower-
alkylsulfonylamino, amino-sulfonyl, lower-alkyl, polyfluoro-

25 lower-alkyl, polychloro-lower-alkyl, cycloalkyl, lower-alkoxy,
hydroxy, carboxy, carboxamido, hydroxy-lower-alkyl, formyl,
aminomethyl, polyfluoro-lower-alkylsulfonyl, polychloro-
lower-alkylsulfonyl, lower-alkylsulfonylaminosulfonyl, lower-
alkoxycarbonyl-lower-alkylamino, lower-alkylcarbonylamino,

30 lower-alkoxy-poly-lower-alkyleneoxy, cycloalkyloxy,
hydroxy-lower-alkoxy, polyhydroxyalkoxy, or acetal or ketal
thereof, polyalkoxyalkoxy, (lower-alkoxy)sP(0)O-, -SR, -SOR,
-SO5R, -OCOR, -O-(Cj.1¢-alkylene)-COOR, -O-(Ci-10-alkylene)-
COOH and -O-(Cz.1¢-alkylene)-N=B, where R is lower-alkyl,

35 phenyl, benzyl or naphthyl, or phemyl or naphthyl substituted

by from one to two substituents selected from lower-alkyl,

—_—

| m




r])[err] [err] CH(CH err])[err]
f having the formula: [err]

-97-

lower-alkoxy or halogen, and -N=B in each instance is amino,
lower-alkylamino, di-lower-alkylamino, I1-azetidinyl,

5 l-pyrroldinyl, l-piperidinyl, 4-morpholinyl, I1-piperazinyl,
4-lower-alkyl-1-piperazinyl, 4-benzyl-1-piperazinyl,
1-imidazolyl or (carboxy-lower-alkyl)amino;

or Rz and R3 together represent a 3-atom or
4-atom unsubstituted or methylated saturated bridge bridging

10 the carbon atoms at the 5,6 or 6,7 positions, wherein the atoms
of the bridge consist of one or two carbon atoms and two of
the same or different heteroatoms selected from the group
consisting of oxygen, sulfur and nitrogen;

m and n are independently 0 or 1;

when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl, lower-alkoxyphenyl or benzyl,
or, taken together, represent:

i5

CH,
2 b TXT o
~CH,-C-CH ? :
] ! ___\Rs ' ~(CHp), » -(CH,),~ ,
CHj4

25 o) .
’CHz‘l/ N—OR, OO
'—-—-——OR-,O or

where R7 and Rg are independently. hydrogen or chlorine,
Ro9 and Rjp each is hydrogen or together represent iso-
propyhdene, pisOorlandris 2, 3 or4

when m is 1 and n is O, A and B are independently

Iower-alkyl phenyl benzyl or 2-pyridinyl; and

‘Thig Sheet 1
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E Rlerr] is hydrogen, |ower-alkyl or phe
p or primary |ower-alkyl; or Rlerr] and R
f. represent ethyl ene; Rlerr] is hydrogen of:
[ are i ndependently 0 or 1; when mand n are . £
Hent |y hydrogen, | ower- aIkyI, phenyl, | ower-al koxyph
SN together, represent: [err] -98-

when m and n are 0, A and B are ihdependentl}}
lower-alkyl, phenyl or lower-alkoxyphenyl; or acid-addition
5 salts of basic members thereof or base-addition salts of acidic
members thereof.
2. A compound as claimed in Claim 1
wherein:
R1 is hydrogen, lower-alkyl or lower-alkoxy;
10 Rs is lower-alkoxy, polyalkoxyalkoxy, lower-
f alkoxy-poly-lower-alkyleneoxy or polyhydroxyalkoxy, or ketal
or acetal thereof;
R3 is hydrogen or lower-alkoxy;
m and n both are ¢ or I;

15 when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl, lower-alkoxyphenyl or benzyl;
and

when m and n are 0, A and B are independently
lower-alkyl, phenyl or lower-alkoxyphenyl.

20 3. A compound as claimed in Claim 1

wherein:

Ry is hydrogen, lower-alkyl or lower-alkoxy;

Rz is hydrogen, hydroxy, lower-alkoxy or poly-
hydroxyalkoxy, or ketal or acetal thereof;
25 R3 is hydrogen;

m and n both are 0 or 1;

when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl, lower-alkoxyphenyl or benzyl;
and

when m and n are 0, A and B are independently
lower-alkyl, phenyl or lower-alkoxyphenyl.

4. A compound as claimed in Claim 3 wherein A
and B are identical.

30

35
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err] and Rlerr] are independently hydrogen or chlorine, Rierr] and

Bach is hydrogen or together represent | sopropylidene, pis O
Bl r is 2, 3 or 4 when mis 1 and nis O, A and B are
ently | ower-al kyl, phenyl, benzyl or 2-pyddinyl; and when m

ge 0, A and B are independently |ower-al kyl, phenyl or
koxyphenyl; or acid-addition -99- salts of basic nenbers or
ition salts of acidic nenbers thereof. 7. A conpound as clained in

g vherein: 5. B[%Hlpg\'}\lgr hggkcggﬁ? i’ M%ﬂm%eﬁlf t&Hd Rlerr],

& s hydrogen or primar
foget hgﬁ' il B‘Lﬁ 5 tig of the compounfierwherein Ravimer ei n:
: each case is hydrogen and Ry, Ry, m, n, A and B are as follows:

R; _Rz m=n= A=B=
H H 1 (CH2)3CH;3
OCH;CH3 H 1 CH,CH;
10  CH(CHsp 6-OCHj 1 CH,Ph
H H 1 CH,Ph
H H 1 CH3
H H 1 CH,CH;3
H H 1 Ph
15 H H 0 Ph
H H 0 CeHy-4-(OCH3)
CH(CHz)2 H 1 CHCH;
OCH; 6-OCHj3 1 CH>CH;
CH(CH3)(CH2CH3) H 1 CH,CH;
20 CH(CHs); 6-OCH3 1 CH-CH3
CH(CHz)2 H 0 Ph
CH(CHs)2 6-OCHj3 0 Ph
CH(CHs), H 1 CHaPh
CH(CHs), 6-OH 1 CH,CH;
- 25 CH(CH3) 6-OCH3 1 CH(CHs)2
CH(CH3)2 6-OCH,CH; 1 CH(CH3),
CH(CH3)2 6-OCHj3 0 (CH2)3CH;3
CH(CH3), 6-OH 1 CH(CHz)p
30
CH(CHz)2 6 ‘OCHz"?H—'?HZ 1 CH(CHz),
CHy "CHy
35 . e
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& Cis nethylene, ethylene or dinethylnethylene; m and
independently 0 or 1; when mand n are 1, A and B are
gdent | y hydrogen, |ower-alkyl, phenyl, |ower-al koxyphenyl or benzyl,
gen together, represent: [err] .

-100-

6. A compound having the formula:

BE Re. Rs T o //;m/a;““”“'/ﬁﬁd
;s SHeE RN
Sl NN
Rs o//s\\o (O)B |
10
wherein:

R4 is hydrogen, lower-alkyl or phenyl;
Rs is hydrogen or primary lower-alkyl;
or R4 and Rs, taken together, represent ethylene;
13 R¢ is hydrogen or lower-alkoxy;
m and n are independently 0 or I;
when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl, lower-alkoxyphenyl or benzyl,

or, taken together, represent:
20
CH;

l

] |
cHyccH— 5 ’ '(°H2)P:©
' l —\RB ’ ,(CHz)P s . '(CHz)r' ’

25 CH;

o)
'CHZ_]/ \"'"'ORg OO
or

where R7 and Rg are independently hydrogen or chlorine,
35 Rg and Rjg each is hydrogen or together represent
isopropylidene, pis O or 1 and ris 2, 3 or 4;

[
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wherggal crr] and Rlerr] are independently hydrogen or chlorine, R err] and
R e Bach i s hydrogen or together represent | sopropylidene, pis
0o dr is 2, 3 or 4; . when mis 1 and nis O, A and B are

i ndg lent |y | ower - al kyl, phenyl, benzyl or 2-pyridinyl; and when
m ang are 0, A and B are independently |ower-alkyl, phenyl or

| owe koxyphenyl ; or acid-addition .1091- salts of basic nenbers or

base-‘#@li ti on salts of acidic nmenbers thereof. 9. A conpound as clainmed in
G ai mi@ wherein C i ylepe. . 10, onpaskt Lan.: reat nent of
degenedhtive di seas‘&%c‘ﬁ g&?& Psgsﬁ\a%b{%@ngc té@#e@@ﬁtﬁ%r and an

t i viownrealkyl,y phenylnzbemzyilnlor b2¢pyridinplyuandof a compound as
claimedgin aim 1. : | td o f hg, .t nerative
di seasdb whi%ch corrp?lllésﬁeLsfn ngﬁa@ (rafg%.edm gcgﬁ ac%r%eegﬁgertﬁ’gﬁ g%“ f'lgg&?' tive
proteol§tic erdliib Pheryi oF nlpwemakkoxyphenylorpfodsid-additian maltsi pf G ai m 6.
12. A cpnposi tpdic faembRes ldredas@AldRiod Qa0RCbATd Gicd nsGRBES Wi ch
conprises a pharnaceutical carrier and an effec- tive proteolytic
enzyme i nhi bi ti¥%%g¢8hount of a conpound as claimed in daim8. 13. The use
of a conmpound as cl ai ned,i A Gbﬁipmni;dfqg dlaned dpaCadinpng of a medi canent for
the treat me&i OB a _degen- erative disease in a patient in need of such
treat ment. 58 se of a conmpound as clained in CCaimé6 for the
preparation of a medi caRentis flydropen toredowemnsalkyl; andegen-

Rs is hydrogen or primary lower-alkyl;
or R4 and Rj, taken together, represent ethylene.
8. A compound having the formula:

15
C O
8]
l i
/N-CHzo-P—(O)nA
7\
20 o Yo  (O)B
wherein:

C is methylene, ethylene or dimethylmethylene;
m and n are independently 0 or 1I;
25 when m and n are 1, A and B are independently
hydrogen, lower-alkyl, phenyl, lower-alkoxyphenyl or benzyl,
or, taken together, represent:

30
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3di sease in a patient in need of such treatment. 15. The use of a
S oS clained in Caim8 for the preparation of a nedi canent for the
It of a degen- erative disease in a patient in need of such

-102-
«(CHz)p
> * «(CHp), » ~(CHy)-
10 -CHZ-]/ \r-ong
———L—0Ryy or
15

-where R7 and Rg are independently hydrogen or
chlorine, Rg-and Rig each is hydrogen or together represent
isopropylidene, p is O or 1 and r is 2, 3 or 4;

when m is 1 and n is 0, A and B are independently
lower-alkyl, phenyl, benzyl or 2-pyridinyl; and

when m and n are 0, A and B are independently
lower-alkyl, phenyl or lower-alkoxyphenyl; or acid-addition
salts of basic members or base-addition salts of acidic

o5 members thereof.
9. A compound as claimed in Claim 8 wherein C
is methylene.
10. A composition for the treatment of
degenerative diseases which comprises a pharmaceutical
30 carrier and an effective proteolytic enzyme inhibiting amoun
i of a compound as claimed in Claim 1.
11. A composition for the treatment of
degenerative diseases which comprises a pharmaceutical

20

of a compound as claimed in Claim 6.
12. A composition for the treatment of
degenerative diseases which comprises a pharmaceutical

——
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-103-

carrier and an effective proteclytic enzyme inhibiting amount
of a compound as claimed in Claim 8.

13. The use of a compound as claimed in Claim 1
for the preparation of a medicament for the treatment of a
degenerative disease in a patient in need of such treatment.

14, The use of a compound as claimed in Claim 6
for the preparation of a medicament for the treatment of a
degenerative disease in a patient in need of such-treatment.

15. The use of a compound as claimed in Claim 8
for the preparation of a medicament for the treatment of a
degenerative disease in a patient in need of such treatment.

—

i




