-1- ' 2080803 HYPOGLYCEM C 5- SUBSTI TUTED OXAZOLI DI NE- 2,
I ONES The present invention relates to certain 5- furyl, 5-thienyl

~

hromanyl , 2, 3-di hydrobenzo[ b] furanyl, 5-pyridyl, 5-quinolyl, 5- pyrlﬁiyl
“indolyl, 5- 5 t hi azol yl, 5-oxazolyl, 5-isothiazolyl and 5-|soxazolyl
derivatives of oxazolidine-2,4-dione having utility as hypoglyngEf ﬁq;s.
In spite of the early discovery of insulim @and its subsequent W g%? ad
use in the treatnent of 10 di abetes, and the later discovery and use of
sutfonyl - ureas (e.g., chlorpropanide t ol but am de, acet ohexam de,
t ol azam de) anZ&JHOGLH S-SUBSPRAEATESDNIORNA ZO% INTNEHR pbep JANBS ¢ agent s,

the treatnment ofppydi e : S f he use of

i nsulin, necessary ?}?éé‘én{ %Qﬁﬁksgr g%rggge%atefé(ﬁae;{) Its vvhere avai |l abl e
synt heti c Rppy¥diry caritelenihi s5wbrﬁ@enyflf,e@tnlrehhy&mhwml fyranydil y,
usual l'y seBprraugnl(sx quEASI §1 Nash 9rQ51§he guyyabgyppgg_of i nsulin

requires ( I matiopns, of _.the sugar in_t rj ne or |n 20 t he
bl ood® ﬁlyét'rg THREP L Bh eXCEESt St rﬁ'{iij SRKa%01YL
hypoglycenderluatﬁvﬁéenﬁsnkamgiﬂglﬁeealﬁhbdc@hﬂ@ﬁﬁdﬂélufnlitﬁlOOd gl ucose

to conm, Oéseﬁ§%§§i é&mﬁéggﬁéﬁgéfective,_a synthetic hypoglycem c agent is

preferred over & conveni ent 25 to adm ni ster and | ess
prone to cause Saverdtg et Yhecearlyr discovesy Hﬁminaulinmamdinically

e ot ot ARSI P ML LURR! Rl 1P el ot
agerk® maydfabPpties afmd thelmerd%rscexggy 2Rt Ee RE %‘%ﬂe@%‘éﬂl A
continui ngupead f(@. VP yeeFSpareaks. thbutaiBade dassohxamide,
tolazamide) and biguanides (e.g;, phenformin) as oral
hypoglycemic agents, the treatment of diabetes remains
less than satisfactory. The use o6f insulin, necessary
15 in a high percentage of diabetics where available
synthetic hypoglycemic agents are not effective,
requires multiple daily, usually self, injection.
Determination of the proper dosage of insulin requires (
frequent estimations of the sugar in the urine or in
20 the blood. The administration of an excess dose of
insulin causes hypoglycemia, with effects ranging
from mild abnormalities in blood glucose to coma, or
even death. Where effective, a synthetic hypoglycemic.
agent is preferred over insulin, being more convenient
25 to administer and less prone to cause severe hypo-
beee glycemic reactions. However, the clinically available
hypoglycemics are unfortunately fraught with other
toxic manifestations which limit their use. 1In any
event, where one of these agents may fail in an
30 individdial case, another may succeed. A continuing
need for hypoglycemic agents, which may be less toxic
or succeed where others fail, is clearly evident. .
In addition to the hypoglycemic agents cited
above, a variety of other compounds have been reported
35 to possess this ty?e of activity, as reviewed recently



or succeed where others fail Is clearly evident. In addition to the
hypoglycen1c agents cited above a variety of other conpounds have been

reparfed 35 to possess this'type of activity, as reviewed recently .
ro-2- b?“BIank [ Burger's Medicinal Chemistry, Fourth Edition, Part 11 ,/4JoRAn
" Wley and Sons, N. Y. (1979), pp. 1057- 1080]lj3.The oxazol i di ne- 2,4-d 6%e--of
t he present in- 5 vention are novel conpounds this in spite of e fact

that the oxazolidine-2,4-diones are broadly known as a class of conpounds

Ezgg8?? ez;gg&yvsn@ﬁk(mau ﬁ%a%#aiéw$f% %?éﬁlsﬁ?Y; B8ureR- £63t%8n,
5- phenyloxazo%@ﬁqhéﬁ?nﬁp ?XU?QéL§3n§ed%??ed?;§7ég'|HPerﬁQé 73te to

certain beta- Ra@manlantlbacterlal agents (Sheehan, U S. Patent 2,721,197),
as an anti- depres t, (P ot nj kpf a 9) and as an ,
ant i convul sant age?t%&[ I?S%%%%é@"ﬁ & éi‘i“%s E éﬁﬁu?ﬁegﬁﬁgmmlg (7), pp.

1783- 1788 (19?EﬁFlQ£IQHHMQOWﬁlBRHNMMniﬁazbhlﬂlna Qpntdloﬁetheubstltuted

on the pheny! ceciderged the thm{@%é#‘“%l%%%g | bfnszodaty one [King

and C ark-Lew em Soc
5- (4- chl or ophERAPWRoRS, & ichiaks o -CCE'!POWI@E ohEoF Napeextengive Bul | . soc.

chim France, zai ehd2e?3 dchliilavlis 5 érﬂe:ﬁreti@awhg@yl pxagalbgine-2, 4-
di one [Relbsozgr et .al Chem Soc, ., 3491- 3493 81939)] and

5- ( 4- ani nophe Pf@%ézoIAHQRﬂ %?QlQﬂ@?ﬁpﬁé§rhﬁﬂwﬁa}ﬁthEBBCéQ B, axfd
5-(2-pwiory!) - 5-phenyloxazolidine-2,4~dicne, variously reported as

an intermediate to certain beta-lactam antibacterial
agents (Sheehan, U.S. Patent 2,721,197), as an anti-
_ depressant agent (Plotnikoff, U.S. Patent 3,699,229)
T and as an anticonvulsant agent [Brink and Freeman, J.
715 Neuro. Chem. 19 (7), pp. 1783-178§ (1972)]; a number
of 5-phenyloxazolidine-2,4-diones substituted on the
phenyl ring, e.g., 5-(4-methoxyphenyl)oxazolidine-
2,4-dione [King and Clark-Lewis, J. Chem. Soc., pp.

Y, 3077-3079 (1961)], 5-(4-chlorophenyl)oxazolidine-2,4-
20 dione [Najer et al., Bull. soc. chim. France, pp.

1226-1230 (1961)], 5-(4-methylphenyl)oxazolidine-2,4-
dione [Reibsomer et al., J. Am. Chem. Soc. 61, pp.
3491-3493 (1939)], and 5-(4-aminophenyl)oxazolidine=~
2,4-dione (German Patent 108,026); and 5-(2-pyrryl)-

25 oxazolidine-2,4~dione [Ciamacian and Silber, Gazz.
chim. ital. 16, 357 (1886); Ber. 19, 1708-1714
(1886)]. The last-named compound, having no prior

~known utility, shows only relatively weak hypoglycemic
activity (vide post, Table I).

30 Oxazolidine-2,4-dione and substituted oxazolidlne-
2,4-diones (specifically, the 5-methyl and 5,5-
dimethyl derivatives) have been reported as acid
moieties suitable for forﬁing acid-addition salts
with the hypoglycemic, basic biguanides (Shapiro and

35 Freedman, U.S. Patent 2,961,377). We have determined



25 oxazol i di ne-2, 4-di one [C amaci an and Silber, Gazz. chim ital. 16,
357 (1886); Ber. 19, 1708-1714 (1886)]. The |ast-named conpound, having_ no

p. known utili ty, shows only relatively weak hypogl ycem c acti vi ty@l de
X8

p& ‘Table 1). 30 Oxazol i di ne- 2, 4-di one and substituted

o] 2l i di ne- 2, 4-diones (specifically, the 5-nmet hyl and 5, 5- di net hyl

deri vatlves) have been reported as acid mdi-eties suitable for formng
acid-addition salts with the hypogl ycem c, basic biguanides (Shapiro and 35

Freedman, U.S.. Patent 2, 96 have .det er m ned -3- that neither
oxazol i di neﬂﬁaﬁ RRLRReF 9§PF°Z|¥§|’-“§\%J 4d'df+é’cr¥ﬂlld:>é&30ﬁn - %ri‘dl one

Ph)\S/Zﬁtslsohhedm n yogﬁﬁlggﬁ-héhms‘ 4|gfrdgdm ol i di nesufg Hdif%b der| vatives
have been r;%g Y}egyv\ﬂ?cﬁf‘sr §°QP88§‘ %X%ﬁ LS b’rri‘(ﬁ%tl‘?‘hUS finding
utility in the tReeenthy,of qeouplnfbsmmncadxazuixﬁlnhiﬂmniﬁuéﬁﬁhnur u. S.
> asdi on’esﬁvﬁler%‘fﬁ@%ﬁr 508 pbh rgBotB SR ane ANGREHEC Dot tut ed
or substit Q&taﬁehlbhébbtonabethasogemdmnshntutiﬁnﬂlnntmmthoxy) is the

~ §ubj ect Of'@EEﬁiﬁinée&f”Eef%glnpébgﬁﬁ%&ﬁgfgﬂQ dﬁfﬁléﬁ 787). The utility

of these corgoounds IS not sgem e presen I nvention is

concerned viXFRRWFpoUinds BREERE forRO8420RR)

A process for the synthesis of 3-aryloxazolld1ne-
10 2,4-diones (wherein said aryl group is 6 to 12 carbon
atoms, unsubstituted or substituted with one or more
halogen atoms, methyl or methdxy)_is the subject of
another recent U.S. Patent (Scholz, U.S. 4,220,787).
The utlllty of these compounds is not speclfled. _
15 The present invention is concerned with compounds
of the formula

(1)

wherein . _
R is hyd&rogen, (C1~C4)-alkanoyl (e.g., formyl,
20 acetyl, isobutyryl), benzoyl, (C,~-C,)-carbalkoxy
(e.g., carbomethoxy, carbethoxy, carboisopropoxy)j
(C1 C3)-a1ky1carbamoy1 (e.g., N-methylcarbamoyl, N-
propylcarbamoyl), (cs-c7) -cycloalkylcarbamoyl (e. 9.
N-cyclohexylcarbamoyl) or di-(c -C4 )-d;alkylcarbamoyl
25 (e. g.,ln N—dimethylcarbamoyl), and éQl,
R™ is:



wherein R is hydrogen, [err]-al kanoyl (e.g., fornyl, 20 acetyl,
i sobutyryl), benzoyl, [err]-carbal koxy -(e.g., carbonethoxy, carbethoxy,
car bdi 3opropoxy), [err]-al kyl carbamoyl (e.g., N nethylcarbanoyl s
. prdpdearbanDyl), [err]-cycl oal kyl car banoyl (e.g., N-cycl ohexyl Lyanmoyl ) .,
or di-[err]-dialkyl carbanoyl 25 (e.g., Ne&di methyl carbanoyl \!'>d [err],
[err] is: -4- {ERR] wherein R is [err]alkyl or phenyl, R' is hydrogen,
[err]al kyl or phenyl and X_js halo (fluoro, chloro, 5 bronb or iodo); these
fornmul ae are intended to : and i ndol yl -

derivatives, with suylgtitgentSWas specified, $ n Y is hydrogen or
[err]al koxy, Y is hydrog —or [err]al ks amd  X.”1 s hydrogen or hal o;
[ERR] wherein Z' is hydrogemn halo or [err]alkoxy amd Z" i sSO®ydr ogen or
hal o; [ ERR] wherein VVis-*wdrogen or halo, and nRis 1 or 2; these

formul a are intended to enconpass 6- or 7-halo-8- chromanyl or 5- or
6- hal o- 7- benzof uranyl derivatives; : . :

N~

L . : .
wherein R' is (cl-c4)alky1Ror phenyl, R" is hydrogen,
(cl-c4)a1ky1 or phenyl and X is halo (fluoro, chloro,

5 bromo or iodo); these formulae are intended to
encompass 2= or 3-pyrrolyl and indolyl derivatives,

with substituents as specified;
Y
@ ¥

(b)

' ’

x>
b 4
T wherein Y is hydrogen or (C,;-C,)alkoxy, Y' is hydrogen
10 or (Cl-c3)a1ky1 and Y" is hydrogen or halos;

/e

(e) 2" N

or ’
2 =
(. wherein 2' is hydrogeﬁ, halo or (Ci-c3)alkoxy and 2"

is hydrogen or halo;



[ERR] 5 wherein Qis sulfur or oxygen and V is hydrogen or [err]al kyl; or
[ERR] wherein Qis sulfur or oxygen; and V is hydrogen or [err]alkyl; these
fomymul a are intended to enconpass 10 3-, 4- and 5-isothiazolyl and o
_i azolyl derivatives; [ERR] wherein Y is sulfur or oxygen; Xis hydrbﬂen,
fMNforo,” chloro, brono, iodo, nethyl, phemg« benzoyl or [err] al koxy; [err]
I s hydrogen or nethyl; and [err] is hydrogen, 15 fluoro, chloro, brono or

i odo; when [err] is hydrogen, the first fornmula is intended to enconpass
the full gawbherefins5W( isf hydrpgens-qr3-Halg) )and 5n (2sthienyl) - thede

5- (3-thienyk)s LvatiVv P | L4 e : Ao e LDathe substituent
X can be at%ggﬂgght% OggﬁﬁébacaﬁﬁJé%#%%ﬂ£%%%i?Téﬁgorh$%gbf3ran/thiophene
ring, i.e.,chromgnylERR] Smhére bxhade-7 henzefurarnkddesbvativgsox i s used
as an abbreviation for the oxazolidin-2,4-dione ring attached at the

5-position; when-both X &d X are other than hydrggeg, the second
substituent can be inser ei t her vacant posin any one of these
f h
Or

six variants; thé®decon rppla is inteffed to e gse compounds
wherein the oxazolidine I tituted at the 2-, posi tion of the
benzo[ b] f uran/ benzo[ b] t hi ophene ring system i.e.

5 wherein Q is sulfur or oxygen and V is hydrogen or
(C16C3)alky1; or v

(2) R

~

o~ wherein Q is sulfur or'oxygen; and V is hydrogen or
(Cl-CB)alkyl; these formula are intended to encompass
10 3-, 4- and S5-isothiazolyl and isoxazolyl derivatives;

. 2 .
or | @ Uanandh

L

wherein Y is sulfur or oxygen; X is hydrogen, fluoro,
chloro, bromo, iodo, methyl, phenyl, benzoyl or (cl-c3)-
alkoxy: Xl is hydrogen or methyl:-and Xz is hydrogen,
15 £fluoro, chlero, bromo or iodo; when x1 is hydrogen,
the first formula is intended to encompass the full
gamut of 5-(2-furyl)-, 5-(3-furyl)-, 5~(2-thienyl)-
and 5-(3-thienyl)~derivatives of oxazolidine=-2,4-
dione wherein the substituent X can be attached to
20 any vacant carbon position of the furan/thiophene

ring, i.e.,

o



[ ERR] -7- The invention al so enconpasses the pharmaceutically acceptable'

cationic salts of conpounds of the formula (1) when R is hydrogen, as well 7

aS/rh\ﬂpharnaceutlcally acceptable acid addition salts thereof when 5 -
S

cont a basic nitrogen function. It is believed that the inherent i gh
activity of these conpounds resides.primarily in those conpounds wh R
i s hydrogen, and that those conpounds wherei®=R is one of a variety N
carbonyl derivatives 10 defi ned above represent so-called pro-drugs,

i.e., the carbonyl side chain is renoved by hydrol ysis-under physiol ogi cal
conditions, yielding the fully- active conmpounds wherein R is hydrogen. The
expressi on "pharnaceuti call acceptablexi ~cationic salts" is intended
to define such salts e al kali metal- -~ (€.g., sodiu
pot assi um, al kaline netal "salts (e. 4 q | ci um and ma n,
al um num salts, amoRum sklts, and salts 't gani ¢ am ne& as
benzat hine (N, N -di be | enedi am ne), i
et hyl enedi am ne, megl um'ne (N-methyl gl ucam n€), benet hani ne
(N-benzyl phenet hyl ami ne), diethyl am ne, piperazine, tronetham ne
(2-am no-2- hydroxymet hyl - 193- propanedi g ), procaiqg, etc. The expr
"pharmaceutically acc e acid 25 salts" is

i nclude such salts a /t'he\hydrochl oride, hytlr ohy oni de, hydro'i/bdi

ate
Y

eé%I on

nitrate, hydrogen su di hydrogen phos@hat e}y mesyl ate,
' X
b4

Y

where X and Y are as defined above and Ox is used as
~ an abbreviation for the oxazolidin-2,4-dione ring
CT 5 attached at the 5-posztlon, when -both X and xi are.

“ other than hydrogen, the second substituent can be
inserted at either vacant position in any one of
these six variants; the second formula is lntended to

\ encompass those compounds wherein the oxazolidine is
o substituted at the 2~, 3- or 7-position of the
benzo[b] furan/benzo[b] thiophene ring system, i.e.




mal eat e, succinate, etc. The compounds of the present invention possess 30

h
L

\2.

bl ood gl ucose | evel of hyperglycenc mammal's, i'ncluding man, to nyal
bs. They have the special advantage of Iomerlng -8- bl ood gl ucose

chem’c activity, reflecting their clinical utility in the |owering of

values to a normal range w thout danger of7sausing hypoglycem a. The
conpounds of the present invention are tested for hypoglycem c (anti-hyper-

glycemc) activity in rats, using the so-called 5 gl ucose tol erance
test, as descri bethénigveatépndelsil en@oaipﬁfstes trmesﬁmmubewhq'o@mhblg
because of t r o a %w¥§
hydr ogen, JE% ﬁ%%ﬁaggéeggg I%g%%ge%#; ts fﬂgﬁgb %ﬁ&ﬁ
t hose conpodﬂﬁ%n ischydrpgen, (285 Weddeias Nh Hﬂﬁﬁﬂiﬁﬁﬂ gl kst
preferred C §b1@eﬁéﬁaeaaﬁlkﬂﬁhrs%lQ§|ﬁﬁ§ré85“%ﬂéﬁ*ﬁﬁc activity, are:
[err]5- rro ) oxazol i di ne- 2, 4- di one;
5- (1- éthy| %’P’?A gokai Fi BikEcger. fupstions
5- (1- phenyl - 2 pyrIﬂ|ﬂs)Bé§18bedlhﬁa2 %ﬂ$<ﬂmherent, high activity
5- (2- et hoxy- %oxazo i di % 1 £h a
5- ( 2- et hoxy- p@?ﬁ? REOBRAS f 852 Esdlp&’r&‘a*l ¥ in those compounds
5- (5- cm(N(yWhaﬁehnxx Bsphydrpgensazand dhat hvbsealicompoRids
5- (5-chl or o- y. yL)koxa
5 (8. qU|nm é%%%%g%lkd neéég &k A 6%£f%&¥9&%‘£aéﬂéﬁyi derivatives
defined above represent so-called pro-drugs, i.e.,
the carbonyl side chain is removed by hydrolysis
under physiological conditions, yielding the fully-
active compounds wherein R is hydrogen..
& The expressxon pharmaceutlcally acceptable

15 cationic salts" is intended to define such salts as
the alkali metal salts, (e. g., sodlum and potassium),
alkaline earth metal salts (e.g., calcium and magneslum),
alumlnum salts, ammonium salts, and salts with organic .
amines such as benzathine (N N'-dzbenzylethylenedlamzne),\/
20 choline, dlethanolemlne, ethylenedlsmlne, meglumine
(N-methylglucamine}, benethamine (N=-benzylphenethylamine),
diethylamine, piperazine, tromethamine (2-amino-2-
hydroxymethyl-1l,3-propanediocl), procaine, etc.
The expression "“pharmaceutically acceptable acid
25 addition salts" is intended to include such salts as
the hydrochloride, hydrobromide, hydrciodide, nitrate,
hydrogen sulfate, dihydrogen phosphate, mesylate,
maleate, succinate, etc.
The compounds of the present invention possess
30 hypoglycemic activity, reflecting their clinical
utility in the lowering of the blood glucose level of
hyperglycemic mammals, including man, to normal .

values. They have the special advantage of lowering



7- met hoxy- 8- qui nol yl ) oxazol i di ne- 2, 4-di one; : ETN
6- chl or o- 8- qui nol yl ) oxazol i di ne- 2, 4 di one; 25 : nE
6-fT'uor o- 8- qui nol yl ) oxazol i di ne- 2, 4- di one; :

- Beﬁzthlazolyl)oxazol|d|ne 2, 4- dlone 5-

2-t hi azol yl ) oxazol i di ne-2, 4- dlone

6- chl or o- 8- chronanyl)oxazolldlne 2, 4- dlong

6- f 1 uor o- 8- chr omanyl ) oxazol i di ne- 2, 4-di one; 30

(

(

(

(2

(

LS DAl ApAg gt kg o A canoe
(3- th,eny|)d%%z@gma;ggzthggbﬁ@emia._grhe compounds of the present
(
(
(
(
(
(

4- br ono- 3- tfhéﬁﬁ%i@%aZQé'Qé?%gg4595?g9goglycemlc (anti=hyper-

4- et hoxy- 32t£‘(en %oxazo I ¢

4- et hoxy- 2 ?ﬁ%v tﬁ?EﬁV%?Bx&EoFFHFn 25&ngdt9ﬁesQ5°alled

4- et Boxy- ZYwidwe - Col & £nye) ¥8E0| adi Aedctibdidon® greater

3- et hyl - Zér}?ﬁ]@x)}%oxazol |n 2, 4- di one;

3- met hoxy- 2°% SO FAF n- 2, 4- di one;

(3- furyl)oxazol|cPrei§n:ddooempdﬂnds, becaﬁs@ZoEUtHéhax&swteh|1 2

4(glgﬂforo 2§Pﬁ%§¥€%xazo Y%&9§g§§§ hgeztﬁog'oaﬁereln R is hydrogen,

5-(7- benzo[mtQﬂe#ﬂ#)gh@mmﬁ¢guh1gahly.gqgep&ﬂ&le salts thereof.
5- (5- chigr o- 7%@[%&%@8&&&9' bf! Bne forimla 119"Gnedid . FTAINAS Of

the present invention are pre- pared _by a _variety of as_sumari zed
in Fl ow hydrogen, the most preferred compounds, because of

their excellent hypoglycemic activity, are:
tﬁrﬁas-(l-methyl-z-pyrrolyl)oxazolidine-2,4-dione;
5-(1l-ethyl-2-pyrrolyl)oxazolidine=-2,4-dione;
15 - 5=(l=-phenyl=-2-pyrrolyl)oxazolidine-2,4~dione;
5« (2-methoxy-3-pyridyl)oxazolidine-2,4~-dione;
5-(2~ethoxy-3-pyridyl)oxazolidine-2,4-dione;
) : 5-(S—chloro-2-methoxy-3-pyr1dyl)oxazolidzne-z 4-
N\ dione;

5-
5-
5-
5
(
5-
5-
5-
5-
5-
5-
5-
5-
5-
5-
5-
5-
5

20 5-(S-chloro—Z-ethoxy-B-pyrldyl)oxazolldlne-z 4=
dione;

5-(8-quinolyl)oxazolidine-2;4-dione;
5= (7-methoxy-8-quinolyl)oxazolidine=-2,4~-dione;
5=-(6-chloro-8-guinoclyl)oxazolidine-2,4~dione;
25 5=(6=-£fluoro=-8=-quinolyl)oxazolidine~2,4~dione;
5-(2-benzthiazolyl)oxazolidine-2,4~dione;
S-(2=-thiazolyl)oxazolidine-2,4-dione;
5~(6=chloro~8-chromanyl)oxazolidine-2,4-dione;
5-(6-f1uoro-8¥chromany1)oxazolzdine-z 4-dione;
30 5=(5=chloro-2, 3-d1hydro—7-benzofurany1)oxazolidine-
'2,4-dione; ' : :
5-(3-methy1-5-isoxazoly1)oxazolidine-2,4-dione1
5-(3-thienyl)oxazolidin=-2,4~-dione; |



sheet I, wherein [err] is as defined above; 20 ~ [err] is lower alkyl

met hyl or ethyl); [err] is hydrogen, lower alkyl or phenyl; and [err]
| ydrogen, or acyl such as acetyl or benzoyl : A particularly conveniept
synthesis for conpounds 25 of the presegd invention is via carboximdate
(3). The latter conpound is reacted with phosgene in an inert solvent such
‘as tetrahydrofuran in the presence of 2 to 2.3 equivalents of a tertiary
am ne (e.g. tri etifmroms~3Ntieidny INoxdedl bdn-2\, 4+dibre; equi val ent 30

of tertiary am Bg xS |_fa 0xj. 11 +1S,1 ptroduced as the
aci d-addi tion sglé4(§¥ﬂ$ y rggﬁ%% cﬁxé%é%égi %AT%éEtéﬁgﬁ?ature'of t he
reaction i s not Stlidredlioxyma—mesbarl tErigeienyd bexgzoiding2té=[err]) are

preferred gdipheyg the initial stages of the -10- Flowsheet | Oxazol
i di ne-2, 4-diong Precursors [ERR] . reactjon,_ particularly if it is
desiréd to isolgfé4fﬁgt$ﬁFgF ol Lﬁ%ﬂ?&ﬁ@%&%ﬁé¥3295ﬁélvn?r4rsolation. of

this interdkdhete is carried out by sinple evapora- tion of the reaction

FL?&?;GO:O dryh§§§3_gg %&L@giﬁ%enyff§§§§é{33§nbigbgéigggPeratures (e.g.
5=(3-methoxy~-2-thienyl)oxazolidin~2,4-diocne;
5-(3-£ury1)oxazolidin-2,4-dione;' '

10 5-(2-furyl)oxazolidin-2,4-dione;
5=(3=-bromo-2-furyl)oxazolidin-2,4~dione;
5-(S~chloro-2-furyl)oxazolidin-2,4-dione;
5-(7-benzo[b] thienyl)oxazolidin=-2,4-dione; and

5-(5-chloroé7-benzo[b]furanyl)okazolidin—2,4-
13 dione. ' - '
The compounds of the present invention are pre-
pared by a variety of methods, as summarized in Flow-
sheet I, wherein
R! is as defined above;
20 Rz is lower alkyl (e.g. methyl or ethyl); !
R3 is hydrogen, lower alkyl or phenyl; and
R4 is hydrogen, or acyl such as acetyl or
benzoyl. |
_ A particularly convenient,éynthesis'for compounds
25 of the present invention is via carboximidate (3).
The latter compound is reacted with phosgene in an
inert solvent such as tetrahydrofuran in the presence
of 2 to 2.3 equivalents of a tertiary amine (e.g.
triethylamine, N-methylmorpholine). A further equivalent
30 of tertiary amine is used if the carboximidate is
introduced as the acid addition salt (e.g. hydro-
chloride salt). The temperature of the reaction is
"not critical, but lower temperatures (e.g. =-10° to

10°C.) are preferred during the initial stages of the



on aqueous work-up the internediate (4) .is converted to the desired .
oxazolddi ne-2, 4-di one. When a primary or secondary am ne function is Q“i

desirad jin the final product, this functionality is introduced via an=48
‘iigg,
1010

‘oxazol i di ne- 2, 4-di one containing a group selectively reducible (e.g
~catal ytic hydrogenation or acid/ netal couple) to the primary or sg
am ne. For exanple an N-benzylindol e can be~#4®8d as a precursor fo
i ndol e derivati ve. -12- The carboximdate (3) is conveniently prepared
‘fromthe correspondi ng al dehyde by the sgguence: [ERR] (13) The al dehyde
(11) is converted to the cyanohydrin 5 -$ﬂ§§23$_ltandard procedures (e.g.
via the bisulfite adduct, whiGrzsl idine<d, M-dhofigarrdeurBozst wo phase,

aqueous-organi c solvent system. Alternatunvely, e al dehyde 1s converted
to the trinmethylsilyl cyano- hydrin (12) by reaction with
trinmethylsilylcarbonitrile 10 in the presencesof a catalytic quantity of
a Lewis acid, e.g., zgc iodide. A react IOQ—H‘If solvent (e.g. - hyl ene

chloride, ether) is generally géed_uhbn the al dehyde is a solid, t is
optional when the a igre liquid.q tepPerature of t gﬁ}i\\
reaction is not Reriticall] it bei ng corn®eni e y made up at-Rg ced C"/NHZ

tenperature (e.g. O-[ernyg and allowed to propceed at roomterrperatu%e for a
matter of hours or days, as necessary toAchPBve conplete reaction.

DA
e a

(9) (1, 2) (6)

(10) - (8). (7)



| jmdesired, the trinmethylsilyl ether can be hydrolyzed 20 to
ohydrin, conveniently at reduced tenperature (e.g. [err]) in a two .

\ e strong aqueous aci d/organic solvent system - -13- Either the
cyanohydrin (13) or the trinethylsilyl ether (12) is converted to the
carboximdate (3) by strong acid catal yzed al coholysis (using strictly an-
hydr ous conditions). A convenient nethodlls to 5 sinply di ssol ve the
nitrile in alcohol which has been saturated with hydrogen chloride) and
allow the solution to stand until carboximdate formation is conplete.
Tenper at ur FeRrStion c pattdaulagihoifhit olerdeskpedator ésolatg. 0-25C. )
general ly d 4 31 i i So . ehy I IL.red for the
above synthggeé%gféﬂg¥%h f%iéﬁ%éﬁ#%#%f%ﬂe? %gﬁng%gfalﬁ§§lg$g%?'literature
net hods. FBE &hd®pliatemaddats kol @drried routdbyyaénpire syRPetacd by
?I Fyl ati ont@bnpN)grfr ?h%k rjéiac4t5io'i1 Q@%%Lﬂ@hﬂaed%gsgpdmofae&h%ﬂ ﬂoar ations,
nt er sci ence w_Yark, . . usi ng, condi n cifically
exenpﬁifieﬁeﬁgF&FWhFFePﬁéae#ré?ﬂﬁ%ﬁ%ﬁ%ﬁ?ﬁn(%ng—Eh?ﬁ;ﬁg?&rél€§; or by

Rei mer - Ti eonan atjneopsatwonk-afp heal kyteymediatéc{4yéjgandnkerted t.);

Robson. B senehe) desg A o Tiainee A0GEoRECT) WY EipripadllC 007 oo
p. 11.56 (¢®48erendasynamicheyiirmerion i bs désihedcdnr ébpodfdnad aci d
chloride [gr@auds,uedideBififce{ENLbity - 16 MntPE6BbcE8Cvidlan
10 oxazolidine-2,4~-dione containing a group selectively
reducible (e.g. by catalytic hydrogenation or acid/
metal couple) to the primary or secondary amine. For
example an N—Benzylindole can be used as a precursor
for an indole derivative. -



25 2581 (1949)], from hal omet hyl compounds by the Sommel et reaction [eg..-
3-thenal dehyde; Canpai gne and LaSuer, J. Am Chem Soc. 70, 1557 (1948)], . .*
formyiation [e.g. 2-thenal dehyde, 3-nethyl -2-thenal dehyde, 5-nethyl - 2; L
-t henal dehyde; Watson and M chaels, J. Am Chem Soc. 30 72, 142%Z§§§ﬁ0), ,
Organic Syntheses 31, 108 (1951); 3- brono-2-thenal dehyde; Elliott l .,

J. Chem. Soc. (C), 2551 (1971)]; reductioml&=chl oronmethyl substituted

al dehydes [e.g: 5-nethyl-2-fural dehyde, Spence and WId, J. Chem Soc., 338
(1935)] , oxidation 8& the 35 , .corresponding al cohol [e.g. 2-thenal dehyde;
Ener son -14- andTP&t FREROxImiGafe didmis rPnvenientlyy)prepared afredn of
Gignard reagethe ebriresbbhdinignal RiHyde Hif tthe sedddise dehdye; Cagni ant,
Bull. soc. chim France 16, 849 (1949)], decarboxylation of al pha-keto

acids 5 [e.g. 2-thenal dehyde; Barger and(ﬁaﬁﬁng%hi. Chem Soc., 2100
(1938)], and hal ogenation [e.g. 2-brono-3- tjhenal de; Elliot et al.,

loc. cit.]; a variety of the presently r%ggdgsgnfldehydes are further
avai |l abl e by the hydrol ysis of gemdi halRdes, dation of 10 primary

al cohol s, interaction of Gignard reagmnts with thoform c esters and

ot her net hods known in the art. Addi#f onal pods are noted in the
Preparati ons detail ed herei nafter,Anot her sui'tabl e ecurs@® for those
oxazol idine- 15 . 2, 4-dignes t he present} i nventi ond ack]jng a @ﬁ?ﬂBry or
secondary am ne functionR?gHb e al pha- hydro am de (5)31. e ter

conpound is converted to the

_ NEH
(11) (3)
- ~ OH
(. RL’/l\‘cu'
(13) _
Thelaldehyde (11) is converted to the cyanchydrin
5 (13) by standard procedures (e.g. via the bisulfite

~ 'adduct, which is reacted with cyanide in a two phase,
agueous-organic solvent system). Alternatively, the
aldehyde is converted to the trimethylsilyl cyano-
hydrin (12) by reaction with trimethylsilylcarbonitrile
10 in the presence of a catalytic quantity of a Lewis
acid, e.g., zinc iodide. A reaction inert solvent
(e.g. methylene chloride, ether) is generally used
when the aldehyde is a solid, but is optional when
the aldehyde is a liquid. The temperature of the
15 reaction is not critical, it being conveniently made
up at reduced temperature (e.g. 0-5°C.) and allowed
to proceed at room temperature for a matter of hours
or days, as necessary to achieve complete reaction.
If desired, the trimethylsilyl ether can be hydrolyzed
20 to cyanchydrin, conveniently at reduced temperature
(e.g. =10°C.) in a two phase strong aqueous acid/organic
solvent system. |



esi red oxazolidine-2,4-dione (1), either by reaction with al kyl

oyof ormate in the presence of a basic 20 catalyst such as potassi.um
Qymate, or by reaction with a dialkyl carbonate in the presence of \gy .,
N strongly basi c catal yst such as sodi um et hoxi de or potassium
tert-butoxide. An alcohol is generally suiitable as solvent for the latter
reaction with 1 to 25 3 equival ents oFl ot h di al kyl carbonate and base
enpl oyed, preferably 2-3 equivalents of each.. Wen a primary or secondary

T dugeq vin LESeRLEenelchBRohBTiP(A3Clor e eliifdaiidin 1 ®

I ntroduced via an oxazol | I'one containing a

group, as desthepetilaboie. convertedi #@dtélleplﬁ-ﬂmm@ﬁm de3 )} Pxonveniently

prepared fr RGO [ 6
[ ERR] Oonve(rﬁ]%eflat( coﬁadgélgﬁél?%zga Eﬁ%@h@lﬁ'}%é’%%ﬁt eas%/%n y}grl n ((133 are

to treat thd'¥3%EReHy@PRALEAORE) i CAaEPQWWr@(m%ﬁ&ﬁQ at ed
hydrocBl ori Csﬁndpl y a&ifsoldet EHEehQE!'E.Qer a@g%m‘oﬂbﬂ &fHicH Sh#rl@ééﬂa' y

ol STl or Y dRIERN "8 HROR BB GRL B ) e I il o e T 1
under thesesnﬁmhiomnso Ehaadhudtanysaanxﬂﬁﬂﬂaha(fdumatianuuﬁe avoi ded by
for T un pERth? EBEpARRES. LCRINB Claa oLl o
concent r at ed ewemntempeyatuxede(e.g. 0-25°C.) generally lead to
10 more optimal yields.
The aldehydes requlred for the above syntheses

are broadly available either commercially, or by

literature methods. For example, N-alkylpyrrole-2-

carbaldehydes aré,obtained by alkylation of pyrrole-
15 | 2-carbaldehyde (Weygand, Organic Preparations, Interscience,

New York, 1945, p. 403) using conditions specifically
exemplified hereinafter for the preparation of N-
alkylpyrroles, or by Re;mer-Tleman formylation of N- ,
alkylpyrrole (cf Weygand loc. cit.); 3-formylindoles ~
20 are similarly obtained from indoles [cf Boyd and
Robson, Biochem J. 29, p. 555 (1935; Shabica et al.,
J. am. Chem. Soc. 68, p. 1156 (1946)]; Rosenmund -
hydrogenation of the corresponding acid chloride
[e.g. 3=-furaldehyde; Eayes, J. Am. Chem. Soc. 71,
25 2581 (1949)], from halomethyl compounds by the Sommelet

C reaction [e.g. 3-thenaldehyde; Campaigne and LaSuer,

J. am. Chem. Soc. 70, 1557 (1948)1, formylation [e.g.
2-thenaldehydé, 3-methyl-2-thenaldehyde, S5-methyl=-2-
thenaldehyde; Watson and Michaels, J. Am. Chem. Soc.
30 72, 1422 (1950), Organic Syntheses 31, 108 (1951); 3~
bromo-2-thenaldehyde; Elliott et al., J. Chem. Soc.
: (C), 2551 (1971)]; reduction of chloromethyl substituted
aldehydes [e.g. S5-methyl-2-furaldehyde, Spence and
, wild, J. Chem. Soc., 338 (1935)), oxidation of the
35 corresponding alcohol [e.g. 2-thenaldehyde; Emerson



The al pha-hydroxy ester (6) itself can also be 15 enpl oyed as the
|nnedbate precursor of the desired oxazolidine-2,4-dione. The ester is
reacted, with urea (or one of certai'h substituted ureas, such as pheg
-or 1l-acetyl-3-methylurea) in the presence of a basic catalyst suc
sodi um et hoxi de (suitably 20 1 equivalent) in alcohol at a tenpe
of 50- 110C. The ester to be used for this-pg&pose is by no neans
restricted to a sinple | ower aIkyI ester, but can be any one of a broad
variety of esters, e.g. phenyl, benzyl, etc. Furthernore, the ester can be
25 replacedmﬂyaétrxyhh(ﬂ«ﬂQngzlﬁhsm anlalpﬁ&@acyséay]estatemac&xon

Two_ o her Srgé’fr?a?”&u.t%@egﬁ‘%’st‘iﬁﬁiﬁ FrEdPobEE TRBREE, Tp 8. 058 o0

oxazol i di ne- 2 ¥hemadiehdyey Gagniant 5 %@hboua@g.(cyzmndr‘tapcemé 2-t hi 0x0
conpound (7) isa9cqmearg)gd, t&di&&%ﬂé@ﬂoﬁ"é@%iﬁhﬁek&é QEQE S under
oxi dati ve condition rcuric ion, aquegus: bronine or, chlorine,
net aper i 8dat e S8 aéﬁé%ﬁgl fﬁﬁﬁean@sﬁﬁFF9nrnJex5B§§-and in the

10 presence 8bca ,CcQ@1A UYH38 Yuchared maiageﬁaaieﬂhpé. leebkeﬂiaesature of
reeclion S MSheiaiitlne, Sk S0 e 10007 08 Lethbels,
am ne functlonhespweaennhxﬂneqyxnedkaldnhgde&Sarehéunthengavauéahieto
reduce vyi el dspgndheodRldrAlfis of gem~dihalides, oxidation of '
10 primary alcohols, interaction of Grignard reagents
with orthoformic esters and other methods known in
the art. Additional methods are noted in the Preparations
detailed hereinafter.
Another suitable precursor for those oxazolidine~
15 2,4-diones of the present invention lacking a primary
or secondary amine function is the alpha-hydroxy
amide (5). The latter compound is converted to the
desired oxazolidine-~2,4~dicne (1), either by reaction
with alkyl chloroformate in the presence of a basic
20 catalyst such as potassium carbonate, or by reaction
with a dialkyl carbonate in the presencé'of a more
strongly basic catalyst such as sodium methoxide or
potassium Eg;g—butdxide. An alcohol is generally
suitable as solvent for the latter reaction with 1 to
25 3 equivalents of both dialkyl carbonate and base
employed, preferably 2-3 eguivalents of each. When a
primary or secondary amine function is desired in the
final product, this functionality is introduced via
anzoxazolidine-2,4-dione containing a suitable precursor
30 group, as described above. '
The required alpha-hydroxy amide is conveniently

T/

prepared from cyanohydrin. (13) or from alpha-hydroxy
acid or ester (6):



i solation of the desired product; it has been found, however, that when the

pr ¢q contains a tert-amne (e.g., pyridine, quinoline), that periodate
or FUNpii ne are reagents well-suited for this purpose. The 20 - J
oxjpZON1 [di ne- 2, 4-di ones are obtained fromthe al kyl - thio conpounds (8)\ﬁ§

pl e\Jaci d or base catal yzed hydrol ysis_,BrLeferabl e conditions are aqueous
hydgo-/chloric acid in a tenperature range of 0-50C. The precursor 2-thioxo
conmpound (7) is prepared 25 fromthe correspondi ng al dehyde (11), generally
acconplished in an aqueous acidic nedia by the action of thiocyanate (1-1.1
equi val ents) and cyahide (1 to 1.2 equivalents) at O-[err], follow ng the

nmet hod of -17- Lindberg and Pederson by which netheg the preparation of
5-(2-thienyl)-2-thiooxazolidin-4-one has been reported [ Act @ Pharm Suecica
5 (1), pp. 15-22.8%g , m _Abstr. 69. 5205qg]' e rsor

2-al kylthio 5 C ounds ) can be prepared by §Ikylat:on of the 2-

preferably in the presence of\at | easOHtwo equi yAl ents of a base such as a
I ower al koxide in a reaction ihgrt sghvent.sugk as a |lower 10 al kanol .
The 3-al kyl derivative can be a bylfrodddt oR this reaction. Al so suitable
as a precuror is the 2-imno-oxa- zolidi®e-4-one derivative (9), readily
hydrol yzed to the oxazoli di ne-2, 4-di one, . preferably under aqueous 15 acid
conditions. The required 2-im nooxazol.idin-4-

t hi oxo conpounds (7),(E3y. Wth an al kyl haliziygy/duankyl sul fate,

Convenient conditions for-thé'hydrolysis of the
cyanohydrin (13) are to treat the cyanohydrin in
formic acid with excess concentrated hydrochloric
- acid. A temperature range of 0-75°C. is generally
satisfactory,:depending upon the Stability of the
individual amide in this medium. If desired, an
intermediate formate ester of (5) can be isclated
under these conditions. Over hydrolysis to the acid
10  can be avoided by tlc monitofing of the reaction, as
detailed below. Convenient conditions for the
aminolysis of ester (6) are to simply heat the ester
in hot concentrated ammonium hydroxide.
The alpha-hydroxy ester (6) itself can also be
15 employed as the immediate precursbr'of the desired
oxazolidine-2,4~dione. The ester is reacted with
urea (or one of certain substituted ureas, such as
phenyl urea or l-acetyl-=3-methylurea) in the presence
of a basic catalyst such as sodium ethoxide (suitably
20 1 equivalenﬁ) in alcohol at a temperature of 50-
110°C. The ester to be used for this purpose is by
no means restricted to a simple lower alkyl ester,
but can be any one of a broad variety of esters, e.g.
_ phenyl, benzyl, etc. Furthermore, the ester can be
25 replaced by a 1,3-dioxolan-4-one, an alpha-acyloxy
ester or a thiocester e.g.,



one is obtained by condensation of the al pha-hydroxy ester (6) with A
guanidine or with thiourea in the presence of one equivalent of a strong -j-~
base, such as sodi um al koxi de, by ammonol ysis of the 2-al koxy 20 conpound . ",
(isoneric with 4) or the 2-thioal kyl conpound (8), by alkali induced™
cyclization.of the appropriate al pha-hal ogenureides [err] whereirys
hal ogen such as chloro or brono), or by thejgndensati on of the &
al kyl al pha-hal oacetates [err] 25 wth urea or a substituted ureaTerr].
Ammonol ysis of the 4-al koxy derivatives (4) yields 4-imno derivatives
(isonmeric with 9). The latter conpounds are also readily hydrolyzed to oxa-
zol i di ne-2, 4-di ones. The 4-al koxy derivatives them 30 sel ves are al so
prepared fromthe sif gr §§§t'of t he desired oxazolidi ne-2, 4-di one. Al so

hi ghly useful as pre ors of the ox&Hqli - dine-2,4-dionescﬁﬂihe present

i nvention are the dPal uNc acids and & dialuric acids (10)&= hese
-18- are readily cophvert@d, under nildly basic conditions, torthe desired
oxazol i di ne- 2, 4-di Met hods suit-%able for tmaéyeparatidh of precursor
dialuric acids (JD) aralshown in Fhowskeel ||, wherein thg sustit- 5 uents
[err] and [err] Bre as Befined ab®ve, aff MG, wmya, r, SCBy4
other suitable nmetal. A general nethod for preparing dialuric agids
appropriate as precursors of the oxazol.idine-2,4- diones of the present
invention is fromthe mal onic :

and the urea can be replaced by a urethan.

Two other precursors suitable for the synthesis
of the desired oxazolidine-2,4-diones are the thio

5 compounds (7) and (8),- The 2-thioxo compound (7) is
converted to the desired oxazolidine-2,4-diones under

oxidative conditions, e.g. mercuric ion, aqueous

N

bromine or chlorine, metaperiodate, or aqueous
hydrogen peroxide, usually in excess and in the
10 presence of a co-solvent, such as a lower alcohol..
W The temperature of reaction is not critical, tempera-
) tures in the range 25-100°C. being generally satis-
factory. Other methods are usually preferred when R
has an amine function, since competing oxidation at
15 the nitrogen tends to reduce yields and complicates
' isolation of the desired product; it has been found,
‘however, that when the product contains a teért-amine
(e.g., pyridine, quinoline), that periodate or bromine
O ’ are reagents well-suited for this purpose. The
20 oxazolidine-2,4-diones are obtained from the alkyl-
thio compounds (8) by simple acid or base catalyzed
hydrolysis. Preferable conditions are aqueous hydro-'
chloric acid in a tempéréture range of 0-50°C.
The precursor 2-thioxo compound (7) is prepared

1

25 from the corresponding aldehydc (11), generally
accomplished in an aguecus acidic media by the action
of thiocyanate (1-1.1 eguivalents) and cyanide (1 to
1.2 equivalents) at 0-70°C., following the method of



ester derivatives (14), involving the two stages of base catal yzed
Ijynsation with urea and oxidation to the hydroxy or acyl oxy conpound,

»A‘ he first stage is oxidation, the intermediate is a so-called \_J
pni ¢ acid derivative (15), while when the first 15 stage is
condénsation, the internediate is a so-_}-called barbituric acid (16).

When R contains an am ne function (e.g. Z am nophenyl), it is preferred to
carry out oxidation as the first stage, preventing possible conplications

of NI {100eL0xdatd Ofing YEEEreEn b gﬁ%ﬂsifiﬁelt%d THd By dgoe. the
dialuric a%vg s, usually n I sol ale east I n pure torm and is
further co 4 ?ﬁn@ﬁykbs?CteéﬁﬂﬁﬁFﬁﬁédéﬂ'ﬂh@n@b@@@nhﬂenn1 to the

oxazol i di n&‘ébdkﬁ&d)nPActa PhavkbeshebichEBR(1), —Pg) l'ghgzsqtqu%gygi ed
mal oni ¢ est rs r é@r 96 SE?VE synt heses, "when nqQt avai
commer ci al | 51 n PPBI at uF enﬁ?ﬁ&b‘é:s%@l’raéé‘ya]iw&)l ysis of
al pha-iyanccampmxmdai cf8) Sd:anl be . ﬂre_ﬂ&te@hbgl E.S(kgvlaia.on o S&&ﬁhi-l%lé% 43
car bal koxyl rnin in ynt eses
(1950)] ané&’ qecar b%:'ﬁé‘t?l on g?)al ne: k e?f‘era‘élkyﬂ‘t é'ﬁ}gt?
condensau(ﬁiaﬁkxﬁeﬁ&@fab&alprefarahlyauhothbapeesence of at

least two equivalents of a base such as a lower

alkoxide in a reaction inert solvent such as a lower

10 alkanol. The 3-alkyl derivative can be a by-product
of this reaction.

Also suitable as a precuror is the 2-imino-oxa-
zolidine-4-one derivative (9), readily hydrolyzed to .
- the oxazdlidiné-2,4-dione,'preferqbly under agqueous
15 acid conditions. The required 2-iminooxazolidin-4-
one is cbtained by condensation of the alpha-hydroxy
ester (6) with guanidine or with thiourea in the
presence of one equivalent of a strong base such as
sodium alkoxide, by ammonolysis of the 2-alkoxy v/
20 compound (isomeric with 4) or the 2-thiocalkyl compound
(8), by alkali induced cyclization of the appropriate
alpha-halogenureides (RICHZCONHCONHR3 wherein 2 is a
halogen such as chloro or brome), or by the condensation
of the approprlate alkyl alpha-haloacetates (RICHZCOOR )
25 with urea or a substituted urea (R NHCONH ).
Ammonolysis of the 4-alkoxy derlvatlves (4)
yields 4-imino derivatives (isomeric with 9). The
latter compounds are also readily hydrolyzed to oxa-
zolidine-2,4-diones. The 4-alkoxy derivatives them-
30 selves are also prepared from the silver salt of the
desired oxazolidine-2,4-dione.
Also highly useful as precursors of the oxazoli-
dine~-2,4~-diones of the present invention are the
dialuric acids and acyl dialuric acids (10). These



VAN

esters [Reichstein and Morsman, Helv. Chim Acta 17, 10 1123 (1934);
Bl icke and Zienty, J. Am Chem Soc. 63, 2946 (1941)]. A less general -
for tfe:preparation of the.appropriate-dialuric acid internediate
_reaét\aﬁ electron rich heteroaryl/aryl conpound, e.g., 15

[ERR] Now available is yet another nethod fofgfhe preparation of C ain
dialuric.acid internedi ates. 20 This nmet hod, preferred when the
appropriate starting nmaterials are readily available, involves the reaction
-21- of all oxag,abr, I3 | ég@gﬁkc#ga r {4 h a I

or ganonet al derair\%gtt?égl?'g. é:.drﬂ’organof- | |t%?uﬁnr%l?e}i#gﬁgggcrggégﬁg}a}gér
exanpl e: [ERR] t9 theodeairad axaacljidiner?, 4rdiones. whdathedsgsukts met hod
for preparatiogndie @t aihe Pragiialiivh of-pboarsorhgigidrier akigarries a
substi t uent Mhlﬁg I s _not ngfatl e W.th o;ggnongtalllc reactjons, e.g., an
acyl group is P Qeéishﬁii ShiphAvisheeket Ly  Wherelp the: AuPStitss, such -
as when RS car nefitsaRJr,0RS amh S add ras clefihed, abdiré, "@hQOR ggneral |y

| ack tility. oLt b | d t Ki | | h t that th :
oroferred prockte MgelmdeBts Sz, B e bri el 8 ARERTL i nventi on
will vary from one &5genginadn mefihod ofor eprépaningodihsturiiepaaidsg upon
such factors a3pRrakalidd 1 e ShAFIARD 5P Edbsasd Ehiie-0ili 1Y t0

renove undesi rab urirties . . . .
diones of the present invention is from the malonic
10 ester derivatives (14), involving the two stages of

base catalyzed condensation with urea and oxidation
to the hydroxy or acyloxy compound. When the first
stage is oxidation, the intermediate is a so-called

- tartronic acid derivative (15), while when the first
' 15 stage is condensation, the intermediate is a so-
o= 1

called barbituric acid (16). When R~ contains an
amine function (e.g. 2-aminophenyl), it is preferred
_ to carry out oxidation as the first stage, preventing
N possible complications of nitrogen oxidation. When
' 20 condensation is the second stage, the dialuric acid.
is usually not isolated, at least in pure form, and
is further converted, under basic conditions of the
condensation, to the oxazolidine=-2,4-~dione.



t end- products, the chem cal nature of the substituent groups contained
i e final products, etc. 20 The pharnmaceutical |l y-acceptable
nic salts of the conpounds of the présent 'i nventi on which formsych -

s are readily prepared by reacting the acid forns with an appropriate’

base, usually one equivalent, in a co-salygent. Typical bases are sodium

hydr oxi de, 25 sodi um net hoxi.de, sodi um et hoxi de, sodi um hydri de,

pot assi um et hoxi de, magnesi um hydr oxi de, cal ci um hydroxi de, benzat hi ne,

. choline, diethanol an ne, ethylenedi@@dwghégglyfine, benet ham ne, diethyl -

‘am ne, piperazine and tronetham ne. 30 which do not

precipitate directly are isolated by concentration.to dryness or by :

addition of a . -22- non-solvent.. In sone cases, salts can be prepared by

m xi ng a solutioglef the acid with solution of a different salt of _the
cation (sodi um ethyl hexamestep u | eate), enploying a sobmgkg in
which the 5 desired cationic sal ci pi es,~¢m—san—be—o;he§1éwh§§

i sol ated by concentration and _gddiR’i Q ga non- sol vent. The ;
pharmaceutical ly accept ableacid ad ion salts of the conpoundsCODRFhe
pr esent inventioal i 10 form such 5@16? are readily prepareqlg¥
reacting the base tornms wth an appropriate acid, usually one equhxalent;
in a cosolvent. Typical acids are hydr | oric, hydrobromc, nitri®g,

sul furic, phosphoric, nethanesulfonic, | ei c, succinic, etc. Thoge salt's

COOR

cr
COOR

(16) (14)

R



15 which do not precipitate directly.are isolated by concentration to
dryness or by addition of a non- solvent. 3-Acylated derivatives of ey
prengy/lnventlon are readtly brepared by using standard condltlonséggzzo7ﬂﬁ,
. acylatton, e.g. the reaction of 'the oxazolidine-2,4- dione salt (pe , or
convéniently fornmed in situ by the addition é one equivalent of a tertiary
am ne such as triethylam ne or N-nethylnnrhﬁg I ne with an equival ent of the

appropriate acid chloride or aC|d 25 - anhydride) or reaction of the

oxazol i di ne- 2, 4- di onRg, M ytlc annuﬁ?£i€ﬁ? %g@gfg féﬁﬁxggat?o opjigonal Iy

in the presence of a cat { ase-ofn it her
case, the reacﬁh&?ﬁ55%R%hﬂ$§ﬁ(nnh$nl%P#e%%%lbﬂb ecrompergéal lysugreas

toluene, 30  YAMNY Cﬁ;“l%!hél‘aﬁ@ﬁé‘%@&?o&@' Oéhé&‘ asTa@cbaaws&%ure is
not critical and§§?n be "over a broa % % m%h I t mnll be
evident to thoS& HQQuf¥4P9rﬂ§E§¥st S%E el yl%tlﬁﬂ PMye SOGml i cat ed
bycI o 235 co;nset,l manrtleaean) ]S,elca:tba)akcsxﬁmbﬂbﬁf&eréktaegl dtigQn when the
si dechai n con ns .a ecopdary un
evident to thogéQB&Q43 @F#ﬁ: iﬁ @ §¥€%§?ﬁ8 ghp gﬁdéaggbgﬂe present
i nvention are aaﬁndeuﬁnﬁanyﬁuti&uﬁetoabphaphbte eStexssbbigined Wy opti -
cal l y active cusnl | Qpids of Y 4TEPT GEPERRUNT OLalBRDATIEN

en By nes. .

i nvention, being aci h™organrc a
racemc forns esters [Relchsteln and Morsman, Helv. Chlm. Acta 17,

10 1123 (1934):; Blicke and Zienty, J. Am Chem. Soc. 63,
2946 (1941)1].
A less general method for the preparation of the
appropriate dialuric acid intermediate is to react an
electron rich heterocaryl/aryl compound, e.g.,

®

15

Now available is yet another method for the
preparation of certain dialuric acid intermediates.
20 This method, preferied when the appropriate starting
materials are readily available, involves the reaction



are therefore generally capable of resolution into the optically
w've'forns by the classic nethod of form ng diastereoneric salts with_
cally active anines, now separable by selective crystallization;
alternatively those conpounds containing a basic 15 am ne function &an
be resolved by formng a salt with an opigcally active acid, preferrably a
strong organic acid such as a sulfonic acid. In general, one of the
enantioneric forns is found to have greater activity than the other. 20

The reacti oos &beﬁ;ﬂd(p@eﬁé&mﬁl tike arianois fdrmhiwitlvenéi on can

general |y It d stand tJ ¢ .net.hods, | oyi comercial ly

avai |l abl e p?%gggprgﬁg a%%gagf’ﬂ‘ eé"ltvcﬁﬁ?bvr? s(o?\r}zht P E%%‘H as - chloroform -
et hyl acet alétbiuhexGrégoardureagentds Fammxampleons thereof which will
differentiate starting materials, products, by-products, and in sonme cases
i nternedi ates. Applying these nethods, which are well known in the art,

will permt further g govenent inth hedol ogy of the specific exanples
detailed 30 here/ha/s e.g. the el gcti 8p—q g or e optimal reaction

ti mes and tenperat UNeS# ' mé -

processes. -24- Th€ oxazolidine-2,4 oionr.
are readily adapted to clinical use as antgg Meti c agents. The
hypogl ycem ¢ activity required for this cli use is defined by the
gl ucose 5 tol erance test procedure which follows. Intact male

b present in- vention

5 protection strategies are required when using this
method for preparation of certain oxazolidine=2,4-"
diones whe:ein-Rl carries a substituent which is not

— compatible with organometallic reactions, e.g., an
(~3 acyl group is protected as its ethylenic ketal. 1In
10 other cases, such as when_R1 carriés a group such as
nitro or amino, this method generally lacks utility.
It will be evident to those skilled in the art
that the preferred process for the oxazolidine-2,4-
diones of the present invention will vary from one -/

15 given value of R1 to anothe:,'depending upon such
factors as availability of starting materials,
yields, ability to remove undesirable impurities from
the end-products, the chemical nature of the substituent
groups contained in the final products, etc.

20 The pharmaceutically-acceptabie cationic salts

('1 of the compounds of the present invention which form

- such salts are readily prepared by reacting the acid
forms with an appropriate base, usually one equivalent,
in a co-solvent. Typical bases are sodium hydroxide,

25 godium methoxide, sodium ethoxide, sodium hydride,
potassium methoxide, mZgnesium hydroxide, calcium
hydroxide, benzathine, choline, diethanolamine,
ethylenediamine, meglumine, benethamine, diethyl-
amine, piperaz;ne and tromethamine. Those salts

30 which do not preczpltate directly are isolated by

' concentration to dryness or by addition of a



.- Eac

Pt
‘.'. A ’

The test animals are fasted approxi mately 18-24 hours. The rats are
“Ei%hﬁgj nunmbered and recorded: in gfoups of five or .six as 10 nee

h group of animals is then dosed intra- peritoneally with glucose (one
gram per kilogram and orally with either water (controls) or conpound (at
a level usually selected fromthe range 0-2-0 100 ng/ kg). Bl ood gl ucose
| evel s (nmg/ 100 nm.) are neasured 15 in tail blood sanples over a period
of 3 hours in both control and treated groups. Wth equival ent zero hour
bl ood gl ucosePPRVEPIVERE oNLROEORRd CRSSHIe $atFu AR tRR PEIRARSE NBY of bl ood

gl ucose at 0.hid0hg alsblutiod bEURBeadtid RAWK 4 SeRiibRied as: 20

[ Control Bl oog, ucosg] - ETr ated Bl oqd 4 u%%ﬁe xtégg%%4Cbntrol Bl ood

d ucose] O inftafFeyeRtefat h?%o c S Oy dft WHBIIRA%X3R9%Ee hi s test.
The hypogl ycamagnesiunmi bl eatdédt, cenpleying a aylnemts iof whisclpretsent

I nvention. are [ <25 LR .Tabl e .l . I s table records. % bl ood

gl ucose ﬁ%mer?%gﬂggﬁtéggﬁsglﬁoﬁﬁegnggf%%g&F€ﬁgﬁE 6%?6%%?.. %ﬁ%%ﬁ-glucose
| onering of Wise yselatedgbiecancentaatiloncandtaddistionlof aigom+i cant
hypogl ycem ¢ ggibdhty in this test. Those conmpounds which show significant
30 activity on ¥Eat the 2 hour or 3 hour points have-such activity

recorded in footnotes. pharmageutispdly ARsRRtARIR aod additien
Oxazol i di ne- 2341 £508€Sthe compounds of the present invention which

10 form such salts are readily prepared by reacting the
base forms with an appropriate acid, usually one
equivalent, in a cosolvent. Typical acids are
hydrochloric, hydrobromic, nitric, sulfuric, phosphoric,

(NE ' methanesulfonic, maleic,-succinic, etc. Those salts

15 which do not_precipitate-directly are_isolated by
concentration to dryness or by addition of a non-.
solvent.

albino rats are the experimental test aninmals enployed for such purnggfj x

3=-Acylated derivatives of the present invention
are readily prepared by using standard conditions of

20 acylation, e.g. the reaction of the oxazolidine-2,4-
dione salt (per se, or conveniently formed in situ
by the addition of one equivalent of a tertiary amine
such as triethylamine or N-methylmorpholine with an
equivalent of the appropriate acid chloride or acid

25 anhydride) or reaction of the oxazolidine-2,4~dione

- with the appropriate organic isocyanate, optionally

(; in the presence_of a ;atalytic amount of tertiary
amine base. In either case, the reaction is carried
out in a reaction inert solvgnt; such as toluene,

30 tetrahydrofuran or methylene chloride. The temperature
is not critical,land can bé over a broad range (e.g.
0-150°C.). It will be evident to those skilled in
the art that such aCylatioh will be complicated by



[ e Rat ducose Tol erance Test [ERR] 5.
0 ring Dose ‘of Bl ood 3 ucose Level Ar (ng./kg.) 0.
8

hr s 1 hr. 2-Thienyl i 10 .. 11 &/
5- Benzoyl - 25 10 7 10 3- Br ono-

10 8 6(a) 5-Bronp-  =23=- 100 36
19 5-Chl oro- 100 26 17 3- N@thoxy-

5 13 .16 5- thho¥¥ ] 254

7 15 3- FemP@Eting or even se ective s1dechai30(R ) acyla;icmo

14 %%éi‘Mﬂé“Qldechaln contains aSfrimary orlgecond ary 10

5- Phenyl 1 3-Thi enyl

10 agine functz‘(?% | 5

17 4- Br ono- It will be é&l&ent to tﬁ&se skilled?3nléhe art 14

g 4 I\"Etgmxytathat the 98?88?“55 o%_%&ﬁogﬁesent lnventlon_ggthoé¥m? nethy

19 4- Et hoxy- Retatiltyland therefore capable Jf existingl2ndtiooppti-

5  Hoapzy activh Sdfligioneriq fors. The ratlilic compoysds

.23 10

18 of $he present) inventionjibeipgoagids when R is H, 50
19 %QrﬁosaltSIWitH?organic amtines. These racemic forms
10 are therefore generally capable of resolution into

the optically active forms by the classic method of
forming diastereomerie salts with optically active
amines, now separable by selective crystallization;
N - alternatively those compounds containing a basic
15 amine function can be resolved by forming a salt with
an optically active acid, prefegggbly a strong
organic acid such as a sulfonic acid. 1In general,
one of the enantiomeric forms is found to have
greater acﬁivity than the other. | \)
20 - The reactions employed to prepare the compounds
of this invention can generally be monitored by
standard tlc methods, employlng commercially available
plates. Suitable eluants are common solvents such as
chloroform, ethyl acetate or hexane or suitable
25 combinatiens thereof which will differentiate starting
materials, products,'by-products,'and in some cases
intermediates. . Applying these methods, which are
well known in the art, will permitffurther improvement
in the methodology of the specific exemples detailed
30 hereinafter, e.g. the selection of more optimal
| reaction times and temperatures, as well as aid in
the selection of optimal processes.



-26- Table I. (Continued) % Lowering Dose of Bl ood d ucose Level Ar -

(ng. /%g.) 0.5 hr. 1 hr. 5 5- Chl or o- 25 fl.

21 . 20 3-Methoxy- = - 25 10 (ii§§1o S
.5-N@th7f- _ - 100 ~ 27 19 5- Phenyl '

25 6 , 4(c) 3-Furyl -24~ 10 17

13 10 L 5 . 14 | 8

2,5-Di nethyl 100 33(e) 16(f) 4-1odo-

25 19(e) The oxeegplidiaerd[¥diiomes of the preg@mt in- 11

5 7-Benzo[ b]t ) )
7- Benzor b] fu?éﬁ‘Eibn are read:.l}ogdapted to éeldﬂlcal usd 4L ardds

23(e) 1@%p¥eglghpgﬁ§ﬁ§p The hypoglycemlc_aq;xyﬂty(;equlred
10 for this clihiBall useOis defined by the éihcose -

? éOChI 0§2 8- [{gferanggzgestuiaggéedure which follows. Zﬂ%aQt Pﬁ}%l yl

10

100 dJbino rats aBeltlet kyperimental test animils employed8
17 25 1- ELhy
1- (1 -Butyl ) - E%P Luch purpoggs. The g%%f anlmalsjﬁﬁf fiﬁﬁﬁ@l
100 . Spproximately 2832¢nlouyls. The rats are weighed, -
- 5-Brom-  pumbered and redB8P%ded in groups of five Mk six as

10 needed. Each group of animals is then dosed intra-

peritoneally with glucose (one gram per kilogram) and
orally with either water (controls) or compound (at a
level usually selected-from the range 0.1 to 100

o mg/kg). Blood glucbse levels (mg/100 ml.) are measured

(.7 15 _ in tail blood samples over a period of 3 hours in

both control and treated groups. With equivalent

zero hour, blood glucosé levels in control and treated

groups, the % lowering of blocod glucose at 0.5 hour,

1 hour, 2 hours and 3 hours is calculated as:

20 [Control Blood Glucose] - [Treated Blood Glucose] % 1008
Control Blood Giucose]

Clinically useful hypoglycemlc agents show act1v1ty
in this test. The hypoglycemic activitles determlned
_ for compounds_of the present invention are summarized
("' 25  in Table I. This table records % blood glucose
. lowering at the 0.5 hour and 1 hour time points. A
blood glucose lowering of 9% or greater generally re-
flects statistically significant hypoglycemic activity
in this test. Those compounds which show significant
30 activity only at the 2 hour or 3 hour points have

such activity recorded in footnotes.



30 ‘1- Met hyl - - 100 11 N~ 8 -27- Table

Conti nued) % Loweri ng Dose of Bl ood d ucose Level Ar S
/kg.) 0.5 hr. 1 hr. 5 3- Pyridyl : &/ -
-~ - 2- Met hoxy 10 13
2- Et hoxy- 25 . =25= 20 2 Met hoxy- 5- chloro-
25 22 17 2- Et hoxy-5-chl or o- 10 . - -
24(g) 10 5- Qui nol yl -
6- Met hoxy- : ‘Table I 7(h) 8- Cylnolyl
18 19
16 6- Fl uor o- Hypoglyégm§8CHEQ i¥ity of Oxazolldlﬁglz 5Dlenes7 VBt hoxy -
10 ln(thezRaﬁ.giapmse Tolerance Testz5 o 11
10 2- Benzthlazolyl . 50 . 8 ~"10 5- |soxazonI
- 3-Met hyl - - 100 _ 4
7(]) 20 (a) 11 hours (b) 9 at 2 hours. (c) 10 at 3 hours. (d) 16
at 2 hours; 10 at/3 .. (e) At 0.75 hours.. 25 (f) At 1:5- hoursi (9)
At 0. 75 hours A¥h) t 2 hour s. % Lowerlng
Dose of Blood Glucose Level-
aAr (mg./kg.) 0.5 Br. . I hr.
2-Thienyl 10 11 - 8
5-Benzoyl=- ' 25 10 7
10 3-Bromo- ' 10 8 6(a)
5-Bromo= 100 36 19
5-Chloro- | | 100 26 17
3-Methoxy- 5 - 13 16
5-Methoxy- 25 9 7
15 3-Methyl- _ 100 30 17
| 10 S 14 12
S-Methyl ' 50 18 10 .
A
. 5=-Phenyl 50 1 5(b) (g
3-Thienyl 10 23 20
20 " 5 i - 20 - 17
4-Bromo- | 100 31 25
10 14 9
4-Methoxy- 5 11 8
4-Methoxy-2-methyl- 5 16 14
25 4-Ethoxy=- 5 19 19
4-Ethoxy=-2=-methyl- 5 7 12
4-Propoxy- 5 11 ' 6
2=-Furyl 100 27 o 23
_ 10 11 . _7
30 3-Bromo~ 25 .18 10
5 : i1 11
5=-Bromo- | 50 19 20

10 2 11



L

(i) 12 at 3 hours. (}) 24 at 2 hours, 14 at 3 hours. -28- The

oxazoli di ne- 2, 4- di'ones of the present invention are clinically adm nistered. ﬂ*
to- namn?js |nclud|ng man, via either the oral or the.parenteral route. .VLy
Adm nistration by the oral route is preferred, 5 bei ng nore conveni ent '
and avoiding the possible pain and irritation of injection. However, in <iE§

ci rcunst ances where the patient cannot swall ow the nedication, or

absorption following oral adm nistration is inpaired, as by di sease or

other abnormality, it is essential 10 t r&6~ he drug be adninistered
parenterally. = By either route, the dosage is in the range of about 0.10 to
about 50 ny./kg od t ,of the subj ect per day, preferably about 0.20

to about 20 ng:ihg__§03§ &B @HPe r day adm-nistered singly or as a 15

di vided dose. However, the optinmum dosage for the indi v digbesithgect being
treated will. be determ ned by the persomo@espon5|mdffgyodaegg e Level
generally smaller dosAs being adm ni sy ntial Iy e
|ncrenent§ made 59 ﬂf&g&ﬁlne t he nost sul 3 e 20 osage -
vary according to ? e particul ar conpound “Enpl oyed arftF with the bj ect
being treated. TheMebhes¥nds can be used i2% pharmacedtd cal prepal@tions

containing the c 1-0r pharmaceuticglgg |y acceptzapl e acid sait
thereof, in conmbination with 25 a pharmaceutical |y acceptabl e Carrier or
di | uent. Suitabl ¥ PR&R¥hTeutically accept @8l e carrier$include 4(c)
3-Fury1 10 . 17 _ 13
10 . ' 5 14 8
2,5-Dimethyl- 100 33(e) 16(£)
| 4-Iodo- : 25 19(e) 0(£)
-~ 3-Benzo[b] thienyl 100 11 -
S 7-Benzo[b] thienyl 100 - -4 12(d)
15 7-Benzo[b] furanyl - - -
5-Chloro- 10 23(e) 10(£)
~ 8=Chromanyl - - -
SN 6-Chloro- 10 - 11
- 6-Fluoro- 10 - 9
20 2, 3-D1hydrobenzo-_ '
furanyl _ - - -
S5-Chloro- 25 - 23(g)
2-Pyrrolyl 100 o 8
l-Methyl- ' 100 : 18 17
25 l-Ethyl=- - 100 g 14 16
- l=(l-Butyl)- 100 4 13 -
- 1=-Phenyl 100 30 32
3-Indolyl - - -
5-Bromo- 100 9 10

30 1=-Methyl- 100 11 8
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active conpound will be present in such pharnaceutical conpositions=in
apounts 30 sufficient to provide the desired dosage anount ‘in the Rapge -
descri bed above. -Thus, for oral administration the conpounds can be
conbined with a suitable solid or liquid carrier or diluent o form
capsul es, tablets, -29- powders, syrups, solutions, suspensjions and the
| i ke. The pharnmaceutical conpositions capyLf desired, contain additional
components such as flavorants, sweeteners, excipients and the Iike. For
parenteral 5 adm ni stration the conpounds can be conbined with sterile
agqueous or THIAIT, "Tedtentniedm i nj ect abl e sol uti ons or suspensions. For
exanpl e, solfutrons in sesane or peanut oil, . aqueous propylene glycol and
the |ike can be used, as well as aqueous solutions 10 of wat er-sol ubl e
pharmaceutically acceptable acid addition salts of tl% Lowemingls. The
i njectable solutions prepared in thibosanner ceaf BlewdSlawise letelk ed
i ntravenously, intrageritoneally, (mgbgkgaheousDySohm.ntranuscll axdy, with
intraqyscngbjgyégﬁstration 15 being preferred i_n man. The present
invention i's i“l'T'ustrated by the foll ow ng exanpl es. However, it should be
under st ood t RxtMathoxshvention is not EPnited to the specific détails of

- ;nert solid fillers or diluents and steril e aqueous or orga@fe-sorutions.

these exanpl espthoxy- 25 . - - 20
2-Methoxy-5-chloro- 25 S22 17
2-Ethoxy=-5-chloro- 10 - 24(qg)

10 5-~Quinolyl - - -
6-Methoxy- 20 - _ 7(h)
8=Quinolyl 18 19 16
§-Chloro- 10 - 16
6-Fluoro- 10 - 15
15 7-Methoxy- .10 - -(i)
2-Thiazolyl- 75 11 : 10
2=-Benzthiazolyl- 50 : 8 10 . j
S5-isoxazolyl - - - -
3-Methyl- 100 4 | 7(3)

20 (a) 11 at 2 hours.
: (b} 9 at 2 hours. : )
(¢) 10 at 3 hours. .
(d) 16 at 2 hours; 10 at 3 hours.
(e) At 0.75 hours.
25 (£f) at 1.5 hours.
(g) At 0.75 hours.
(h) 9 at 2 hours.
(i) 12 at 3 hours.
(j) 24 at 2 hours, 14 at 3 hours.



-30- EXAMPLE 1 Methyl 2-Met hoxypyri di ne-3-carboxyl ate Thionyl chloride (50-%.
.m.) was added to 2-met hoxy- pyridine-3-carboxylic acid (5 g.) in 50 m, ¥
carb tetrachloride and the mxture refluxed for 2 hours. The ég?;

. reaction mxture was cool ed, evaporated to solids and chased with nultiple
portions. of fresh carbon tetrachloride. The resulting acid chloride hydro-
chloride was dissolved in excess methanol t3®-m .), 10 stirred for 16
hours at roomtenperature, then evapo- rated an oil and taken up in

chloroform The oro- formsolutjo s washed with two portions of
sat ur at ed sodiunfgEEﬁWﬂﬁﬁﬁq}%éi???éwg%#EbEEﬁt?gntBF BFefe0tdri ed over
anhédr ous rragﬁ.e&:mimﬂ fatea,cxfiﬂ:}a %mrﬂﬁisteeéepebaﬁ\aﬁlgh@syi eld ti tHI) e
product as an.qi B3 d.: pnm/lerr ta ) 9 and 4.1 s, 6
b o (m D, "5 idetndtay sty RIR'<lie Aot B "be €nd BAZenvarti® °
4- et hyl pyri dineat®.c ardgmdartii stz iba sby otiver ozal t poueehys preferred,
4- et hyl pyri dia8-—3- - . o . 31- . S, _
3- Met hangsul f P%%n%e%%g)a%/%noﬁl?*&a%ﬁ%x?%?& I %Il.‘?ne éog d#ﬁﬁ;ﬁ?éﬁ 8""‘(‘2. 69 g.,
50% di sper si oﬁ_nFin 1&0Ltas- 1686 Qﬁ)lmjml%s heBovevesr, t inecigrunsganceiseum 5
ether. —Fol | oyndtel e Patdh RC BUAM IO swd] PSFSLRE REELALEYBLS! Bgr vere
renoved by evaporation in vacuo. - , .

absorption following oral administration is impaired,

2s by disease or other abnormality, it is essential

10 that the drug be administered parenterally. By

either route, the dosage is in the range of about

0.19 to about 50 mg./kg. body weight of the subject

per day, preferably about 0.20 to about 20 mg./kg.

body weight per day administered singly or as a

15 divided dose. However, the optimum dosage for the
individual subject being treated will be determined
by the person :esponsible for treatment, generally

~ ‘smaller doses being administered initially and there-~
i after increments made to determine the most suitable
20 dosage. This will vary according to the particular

compound employed and with the subject being treated.
The compounds can be used in pharmaceutical
preparations containing the compound, or pharmaceutical=
ly acceptable acid salt thereof, in combination with
25 a pharmaceutically acceptable carrier or diluent.
Suitable pharmaceutically acceptable carriers include
N inert solid fillers or diluents and sterile agueous
or organic solutions. The active compound will be

~

present in such pharmaceutical compositions in amounts
30 sufficient to provide the desired dosage amount in
the range described above. Thus, for oral administration
the compounds can be combined with a suitable solid
or liquid carrier or diluent to form capsules, tablets,



met hyl sul foxide (30 m.) was added and the m xture heated in an oil bath

[err] for 45 m nutes, by which tinme hydrogen evol uti on had ceased. The
m xtUre 10 was cooled in an ice-water bath and diluted with 30 ml \ of. *
dry tetrahydrofuran. Title conpound of the preceding Exanple (4.63 g.,
0.028 nole) in 10 mM . of dry tetrahydrof‘@r9a‘n was added dropw se over 5
m nutes. The reaction m xture was warned and stirred at room 15
terrperatur ‘9#' 0 m_nutes, g zred into 180 m ., of water, acidified to pH 4
with | N hyd SOt 1 cSREPBSangOLRELQBSad SHSPeNSHans 7id i¥he b¥kenl or of or m
The com biThel phgmacetayeas mmeoéit&dn@vﬁamﬁﬁl@?es&m@J fate, filtered

o or ]/ rarh adaetSonal SolpBuEts Bl B fraytinades s’ S0 ony 7.0
(m 1H), 833*'% 9%9‘?: gycl-neeaaaeapdocheurle.ldehe Foretgadercsgedlind of t he
. precedgng @ﬁ%.@stﬁaﬁf&ﬂeﬁﬁédcﬁﬁ paufB %h%&%[g%bér% with

ridine.

nmet hyl car bon ne y _

2- Acet Qxy- "{ jﬁ’eﬁ fﬂﬂ(%eg 5y‘PFd9F¥an€-ﬁ| Bgddaatte foome mmﬁhﬂe)f t he

precedi ng Pogtions. 87 Quz%eﬁsionEle ?W&&Eﬁ?ﬂe(:” s%ﬁtﬂ::)c?1 g pcetic
ea

anhydri de ) _\were I n | uene and ted at [err]

of
for 16 hou('rssesamﬁeo"?na?%’?“é wat! ¢ 0BABRORRI PEPRYI PR I LEy BREs i n vacuo to
yi el d crudehe odiite ddve battsedyaaschedlnbe)agRedhsdbAibndf silica gel

10 of water-soluble pharmaceuticaliy'acceptable acid
addition salts of the compounds. The injectable
solutions prepared in this manner can then be admin- _
istered intravenously, intraperitoneally,'subcutaneously
or intramuscularly, with intramuscular administration
15 being preferred in man. ' - |
The present invention is illustrated by the
following examples. However, it should be understood
" that the invention is not limited to the specifié
details of these examples. | . S~

~



10 with 2:1 chloroformethyl acetate as eluant, tic nonitoring and
collecting 10 mM. fractions. Cean product fractions 58-79 were conbi ned
and cqygentrated to an oil. To renove possible traces of residual ac
;anhydrlde the oil was taken into wet ethanol, 15 held for 15 mnu
re-evaporated, chased with toluene, taken up in chloroform dried over
anhydrous magnesi um sul fate, filtered, and_mg.evaporated to yield the title
product as an oil [3.16 g.; Rf 0.60 (3:1 ethyl acetate: nethanol); me 255;
ir [err] 1748, 1686, 20 1582, 1460, 1205 [err]]. By the sanme procedure

t he net hyl conpound of the precedlng Exapgagpre qonverted to S-nethyl

2-acet oxy- 2-(4-nmethyl-3-pyrjdyl th|o ceraTE-"“"33 EXANPLE 4
5- (2- Met hoxy- 3- pyrldyl)oxi el A= = - ny.
11. 7 nmmol es) was t akleponpl Ocﬁﬂ)oﬂ‘hdeof( sabmal ot e:a@t Wd atrwl z-hfe&:dxy-b on 5

by the 1t e dorpbaRacor tREarRERs: RELatn el A0 R S a et 5o

of et handl . 1tgtnath051§asanéatbe atxtafriey refduxed Hngr 2 hdwrs cool ed to
room t enper at (Lj‘fl?e P@H&‘Ei‘ Zfa gxizgre wal glao]lgﬁi? ’%v g@r 1%1 Yl el pfd ¢ acid
to

and evaporated to a gun1 was chase e gum was

chr omat ogr aphe@n@nrchasgd U#-tbl mpdsipde mortions @ffreghetagzbam| or of orm as

eluant, tlc nopetpitRvoridel0 Fhe redaltiny eRlilecGbrifOdrdrsontaining
fractions chloride was dissolved in excess methanol (50 ml.),
- 10 stirred for 16 hours at room temperature, then evapo-
rated an oil and taken up in chloroform. The chloro-
‘form solution was washed with two portions of saturated
sodium bicarbonate and then one portion of brine,
dried over anhydrous magnesium sulfate, filtered and
15 evaporated to yield title product as an oil [4.63 g.;
pnmr/CDC13/de1ta (ppm): 3.9 and 4.1 (2s, 6H), 6.9 (m,
1H), 8.2 (m, 2H)]. - '
By the same procedure, 4-methylpyridine-3-carboxylic
acid is converted to methyl 4-methylpyrld;ne-3-carboxy—
20 late.



15 6- 15 were conbi ned and evaporated to a viscous oil, which was
stallized fromwater [75 ng; mp. 183- [err], Rf 0.32 (1:2 ethyl
tate:chloroform]. By the sane nethod, the nethyl anal og- of the W

ecedi ng Exanple is converted to 5-(4-nethyl-3- 20

pyridyl ) oxazol i di ne-2, 4-dione. - EXAMPLE 5 Et hyl
2- Et hoxypyri di ne- 3-car boxyl at e 2- Et hoxypyBitdi ne-3-carboxylic acid (4 g.)
was converted to its acid chloride hydrochloride by reflux- 25 ing with

8.6 m. of thionyl chloride for 60 mnutes. The reaction mxture was
evaporated to solids with tol uene chasEXBMPLE g ed the excess thi onyl

chloride. The rﬂ%ﬂ@éﬁiﬁﬁlhé&ﬁ ﬁea&bonﬁ-et-hxaulo gy dicdichd or 16
hours- at [err I ds rtitioned

bet ween tol uene 4 y :a&&§83§sﬁﬁ§bﬁqmﬁg%ktracted
with freshInﬂOBﬂumoﬁEDtwmstM@sneganhreanemescaﬁhhngémrmdshmu with water

and tRen bri h o] | | fat d and

evaporat ed t{){-ﬁwg e&fﬁ/%wlg dﬁfg% g@;gﬁgggﬁaﬁgaﬂioh %rédég ﬁan'f/[err]/del ta

(ppm 1.6 (P=tB¥)eum. qtherow(agq rempyved. QYas&a@oza(qdqorB@g YacugxAVPLE 6

2- Et hoxy- 3- rﬂ%;]nf@aggﬂ gakf&éhvégcaibvnwbey@aa&ea&ﬁ e Rihane chlori de
or of or

I n place of | at1 on, the procedure of Exanple 2

was enpl oyediﬁﬂ)‘:%n%@n pPblueatRf athd S5 ec&Ind SEmImNEES 3R g.) to title
product [2.Grhikh #ife ¥PdPdGen evolution had ceased. The mixture

10 was cooled in an ice-water bath and diluted with
30 ml. of dry tetrahydrofuran. Title compound of the
preceding Example (4.63 g., 0. 028 mole) in 10 ml. of
dry tetrahydrofuran was added dropwzse over 5 minutes.
The reaction mixture was warmed and stlrred at room
15 temperature for 30 minutes, poured. into 180 ml. of

water, acidified to pH 4 with 1N hydrochloric acid and
extracted with three portions of chloroform. The com-
bined organic layers were dried over magnesium sulfate,

filtered and. concentrated to y1e1d title product as an

20 oil [4.97 g.: pnmr/CDCl /delta (ppm), 2.8 (s, 3H), 4.1
(s, 3H), 4.4 and 4.7 (2d, 2H), 7.0 (m, 1H), 8. 3 (m,
2H)].

By the same procedure the 4-methyl compound of
the preceding Example is converted to 3-methanesulfinyl-
25 methylcarbonyl-4-methylpyridine.



6.8-7.1 and 8.0-8.4 (3H)]. 10 sg]
S--Methyl 2-Acet oxy-2-(2-ethoxy-3-pyridyl)- thioacetate Using a r i on b
_time of 4 hours at [err] and then 48 hours at roomtenperature, the

procedure of Exanple 3 was enployed to conveyd_the product of the preceding
Exanple (2.5 g.) to crude product, isolated as an oil by evaporation of the
reaction mxture. The oil was taken.up in ethyl acetate, washed in sequence
with three portions of |IN sodi um hydroxi ggaMptge of 20 wat er and one of
brine, dried over anhydrous na%nesiun1suPTHTE‘anU'evaporated to yield title
product as an oil [2.965gMethyly 2rdcetPxy-Atid-natiure ety -me
269] . EXAMPLE 8 2-(2- Et hoxy- 3- pyri dyl) - ZnfiwHeveeet am dé Product of the

precedi ng Exanmple (2. 'T7'ﬁE§fE'ﬁﬁT‘g?:ﬁTTﬁ'3U‘ﬁTT;;?'ﬁt?ﬁﬁ'g‘%%ﬁ'3 m .
of conc. annDniun1h§&g&g188?p§PP%r§5n NS PRAGHRS FHAATP %rP . u?sPand
t hen evafsor at edofidun ecetatedd 3pi9ddgat) amdiraaetid 2ahydyiddhed®ihl whs

chr omat ogr apheqjegl Lefindnedl 18! g hudelof YA d M A2 gq 20 oL pgoL and

tic nonitoring uct fracti"ons were conbi ned and ‘evapor at ed
to yield titlefprodfchongsan Ghe mixrure wis ;@Y ad: andteyaporated
acet at e: met hanek) acpagssl 36 badtls ol BB drdde pidaude (e, 5.4 (s,

1H), 6.2-8.2 (m .
latter was chromatographed on 200 g. of silica gel

pnnr/[err]/delta (ppm, 1.5 (t, 3H), 2.8 (s, 3H), 4.2- 4.8 (s andq, 4H), .
EXﬁgEiF 7

10 with 2:1 chloroform:ethyl acetate as eluant, tlc
monitoring and collecting 10 ml. fractions. Clean
product fractions 58-79 were combined and concentrated =
to an oil. To remove éossible traces of residual

e~ acetic anhydride, the o0il was taken into wet ethanol,

' 15 held for 15 minutes, re-evaporated, chased with toluene,
taken up in éhloroform, dried over anhydrous magnesium
sulfate, filtered, and :e-evaporated to yield'the

) title product as an oil [3.16 g.; Rf 0.60 (3:1 ethyl
\— . acetate: methanol); m/e 255; ir (CE,Cl,) 1748, 1686,

20 1582, 1460, 1205 em™!].

By the same procedure the methyl compound of the
preceding Example is converted to S-methyl 2~acetoxy-
2-(4-methyl-3-pyridyl)thiocacetate.



2 ———

“EXOVPLE 0 5. (2- Bl hoXy- 3-pyT 1 dyl)oxazol 1 di ne- 2, 4-dione Product ol The

egcedi ng Exanple (900 ng.,.4.6 mmole) was conblned wth 25 m. of

tert-butanol. 5 Exnethyl carbonate (1.08 g., 9.2 mol e) and then po\/
thssiumtert-butoxide (1.03 g., 9.2 mvl e) were added and the reaction

I xture refluxed for 3.5 hours.. The reaction m xture was cool ed, poured
into 10 m. of IN hydrochloric hydrochlfﬁle acid, the pH adjusted to 10
7.0, and extracted with two portions of ethyl acetate. The aqueous | ayer
was saturated with salt and extracted with additional ethyl acetate.. The
three organic |ayers were conbined, (BEMMBBEN&d with a small portion of

water and then brige(dijeith LU OUFoRRLDESIEHRLE , 4-adneal € and

evaporated. to ylelc - 1tle product
was obt ai ned by QW%F‘!GI%WWW t'@ﬁuenb]-@%!nﬁ@es)rﬁ”ﬁs Fadken 43C. ; me
272) Anal i n€al 9. milQr of [@ddlut’® ethanol and the solution C, 54.05;

54, N 1 1., Foun H. 4.85, N, 12.70.
EXAN?LE 10¢ﬁ@iﬁ§|1§ éﬁ|3&?1?4%&?u95&%¢ud?ﬁ%33!g§3r88xylér3 By the
procedur e mhokednwas bdded,hifoilidved by ﬁMEhﬁxyD;rcdmpeuﬁdcaﬁboxyl|c aci d

Lo or eBs, rheetihe, SHary (LR $oriien tholeh BRSSCRLCHET 1O S
(slight exethenni, tﬂhmlmmxauzanwas heated at reflux for 16
_ hours, then cooled to room temperature, neutralized
10 with 11.7 ml. of 1N hydrochloric acid and evaporated
to a gum whigh'wae chased with toluene. The gum was
chromatqé?aphed on.40'g._of silica gel with 1:2 ethyl
acetate:chioroform as eluant, tlc monitoring and
'10 ml. fractions collected. Product containing fractions
15 6=15 were combined and evaporated to a viscous oil,
which was c-ystallzzed from water {75 mg; m.p. 183~
186°C., Rf 0.32 (1l:2 ethyl acetate: chloroform)].
By the same method, the methyl analog .of the
preceding Example is converted to 5-(4-methyl-3- —/
20 pyridyl)oxazolidine-2,4-dicne.
|  EXAMPLE 5 |
Ethyl 2-Ethoxypyridine~3-carboxvlate
2-BEthoxypyridine=~3-carboxylic acid (4 g.) was
converted to its acid chloride hydrochloride by reflux-
5 ing with 8.6 ml. of thionyl chloride for 60 minutes.
The reaction mixture was evaporated to solids with
toluene chase to removed the excess thionyl chloride.
The residue was taken into 80 ml. of ethanol and held
for 16 hours at 0°C., then evaporated to solids, which
30 were partitioned between toluene and 1N sodium hydroxide.
The aqueous layer was extracted with fresh toluene and
the two organic layers combined, washed with water and
then brine, dried over anhydrous magnesium sulfate,
filtered and evaporated to yield title product as an
35 oil [3.2 g.: pnmr/CDCl /delta (ppm) 1.6 (2s, 68), 4.4~ -
5.0 (2q, 4H), 7.2 and 3.2 (m, 38)]. '

. et mma e e e ——————— —— —— T T T




WIN TTicthvramne (APproxl DAl eyt L eurval ent S L e Satran-
m xture was evaporated to-solids and the residue partitioned between ¢
acepa&gjand wat er. The ethyl acetate |ayer was washed with fresh wat#

. th bri ne, dried over anhydrous magnesium sulfate, filtered and evaq 2
tovield title product [9.75 g., 15 mp. 79-[err]; pnnr/[err]/delta
(ppm 3.8 (s, 3H), 4.1 (s, 3H, 81 (d, 1H, 8.3 (d, 1H] . EXAMPLE 11
5- Chl or o- 3- met hanesul fi nyl et hyl car bonyl - 2 met hoxypyri di ne 20 ‘By
t he procedure of Exanple 2, the product of ?%e precedi ng Exanple (9.7 g.
0.045 nole) was converted to title product isolated as a visous oil (10.3
g., nme 249/ 247). EXAMPLE 12 S—thhyggégﬁﬁgggﬁy-z-(5-ch|oro-2-nethoxy-3-
pyridyl)thi oacetate Using a reaction ti hours at '100C., the 5
praocedure of Exanple 3 and 2+Bthexy-el+methanesdlfinimethegl7 were enpl oyed

to convert product of the precediqgafg i £19:3 g.) totitle product in

the formof a viscous oil é;h1P1r7—pﬂﬁ§££e§¥£ﬂﬁﬂ4;nhs—s+ﬂg+et at 6.4; me

291/ 289). 10 Using methylene chloridepip\plEce3of chloroform

2- (5- Ciy or 0- 2R iect W dily | ine- Probadureaoe! 2hfip1iehgay (125 . )

was sg?%rated wi_t h anhydr ous énnnni%gat 0-5C.. The p?ogﬁct of the preceding

Exanpl e employed to convert product of the preceding Example .
(3.0 g.) to title product [2.63 g.; m.p. 89=-91°C.;
pnmr/CDCI3/delta {ppm), 1.5 (t, 3H), 2.8 (s, 3H), 4.2-

4.8 (s and q, 4H), 6.8-7.1 and 8.0-8.4 (3H)].

10 , _ EXAMPLE 7 |
S-Methyl 2-Acetoxy-2-(2-ethoxy-3-pyridyl)-
thioacetéte
<:> Using a reaction time of 4 hours at 100°C. and
then 48 hours at room temperature; the procedure of
15 Example 3 was employed to convert the product of the )
) preéeding Example (2.5 g.) to crude product, isoclated
:;\/ as an oil by evgpcration of the reaction mixture. The

oil was taken up in ethyl acetate, washed in sequence
with three portions of 1N sodium hydroxide, one of
20 water and cne of brine, dried over anhydrous magnesium
sulfate and evaporated to yield title product as an
oil [2.96 g.; RE 0.78 (10:1 ethyl acetate:methanol);
m/e 269]. ' .
~ EXAMPLE 8
'2-(2-Ethogy-3-§yridyl)-Z-hydrogyacetamide
Product of the preceding Example (2.9 g.) was
combined with 30 ml. of ethanol and 30 ml. of conc.
1Ls ammonium hydroxide, stirred at room temperature for 3
hours and then evaporated to yield crude product as an
oil (2.7 g.). The oil was chtoma;ographe& on 170 g.
of silica gel using éthyl acetate as eluant and tic
monitoring. Clean procduct fractions were combined and
0 evaporated to yield title product as an oil [0.9 g.;
Rf 0.6 (10:1 ethyl acetate:methanol): pnm:/CDc13/de1ta
(ppm) 1.4 (t, 3H), 4.5 (g, 2E), 5.4 (s, 1H), 6.2-8.2
(m, 5H)].

Gy |




(8.8 g.) in 25 m. of nmethanol was added and the re- action mxture
rred overnight at roomtenperature, then concentrated to a viscous oi
3.9-). The oil was chromatographed on 400 g. of silica gel using {1 .

chlorof orm et hyl acetate as eluant, tlc nonitoring and 20 10 m .
fractions. C ean product fractlons 190- 270 were conbi ned and evaporated to
yield title product [1.3 g.; mp. 110- [eﬁ$§ me 218/ 216; ir(KBr) 3444,

3410, 1684 [err]]. EXANPLE | 4 5-(5-Chl oro-2- net hoxy- 3-pyridyl ) oxazol i di ne-
2,4-dione Using-a reflux period of 15 B@uupret Be procedure of Exanple 9
was enpl oyed to convert, the product of edlng Exanple (1 25 g., 5.8
mol es) to title prodzt2=BEhe A TRYTidy 4eLY:

roon1tenperaturegruhdéme¢t1aw¢g%fedeaﬂn§ mkhhp%y MyQBOﬁglqnngmhd &Ee ]
m xture was n c to,.Sli sol i ds i C

gave fil tergﬁho e) ‘%@&'h%?d ‘ﬁlgl? ¥$ 8 WFhMt%%%ter (1.09 g.,

mp. 189- [emqmeﬂhyﬁqaazb¢maa¢|bh 08ogn 15902. mmblefhand there gowified

e Dro0uiad il s o3 4Cos 15 444/ 8y USH st 074

2- (6- Chl or o3y the| B#act Lomymivkyne erafilusedt fipk 3.5 hours. The
2- (6- chl or Oxfrdtitl i Yt NRX V3661885 pdubel: EnkBd 30mIl.. ¥ 190NC-

.amoni um hydr oxi de was
hydrochloric hydrochlorlc acid, the pH adjusted to

10 7.0, and extracted with two portlons of ethyl acetate.
The agueous layer was saturated with salt and extracted
with additional ethyl a¢etate.--The three organic
layers were combinéd,_back-Washed with a small portion
of water and then brine, dried over anhydrous magnesium

15 sulfate and evaporated to yield crude product as a
viscous oil. Purified title'préduct was obtained by
crystallization from toluene (295 mg., m.p. 140=-
143°C.; m/e 272). . _

Anal. Calcd. :or.'éloﬂloo4N2 o N

20 ‘ ~C, 54.05; H, 4.54; N, 12.61.
Found: _ _ .. C, 54.34, H, 4.85, N, 12.70.




5 heated to reflux. Since conplete dissolution did not result, the ‘
reaction mxture was cooled, diluted with 50 m. of ethanol and reheated to.,
reflu&\jor 0.5 hour. The reaction m xture was concentrted to a vol une b
.100"'m™>7 cooled slowmy and a crop of title product 10 (320 ny., '
195-['err]) recovered by filtration. Additional product (145 ng). was
recovered by concen- tration of the nother 3bquor to 50 M. and extracti on
into three portions of ethyl acetate. The conbined organic |ayers were

washed with saturated sodium bi- 15 carbonate, dried over anhydrous
magnesi um sul fate, filtered and evapor E ess. By the sane

procedure, ethyl 2-(6-chl oM@tRy8-5-Chloro-2-methoxypyridine=-3-
di hydr o- 7- benzo[ b] f ur anyl ) - 2- hydroxyacetatg s c%nverted to ethyl

2- (6-chl oro-2, 3-di hydro-7- am de.
EXAMPLE 16 5- (6 ChlnyotBeqprooé&h#eonﬁzlkaﬂpme-2,45dchﬂer60&a55|um

Lort-but anol + ﬁ%’%’ycar%nﬁg?‘g%bgf%i%?%ﬁegsr#aﬁgs?;caﬁif-uhé’n- title
conpound of t Medy cSramngl ExanP?e(1306)agld 9.3 wasl eopveartedadted.tsThe

reaction m xt s d eéﬂw;eﬁaé orwﬂﬁcﬁouas aaa@a @ﬁ%ﬁ@ ?6:‘!:9.‘3?9 kyrper at ur e,
adjusted to pH3 with 1IN h droc loric acid d wth IN hydrochloric

30 acid and R M4 ae%tlae*éhancr%e(aaiass&sesayésms Faeme mage Pasks -

addi tional porfitHistfieth amﬂsetaa roRematedn ¢ )é?‘uiv\ﬂqré?i nbi ned,
washed w.th tﬁ&Hgortlons %¥ fresh ﬁF rochlo?ggn& th;ggbrlne

i
dried over an ﬁ%ﬁﬁ%s?ﬁﬁ#&ﬁ?fﬂ?ﬁ EYRPOraY Ce Fhe (o an
oil (130 ny.) .residisé gparzitionedf betiweehl ethelh asemateyland hﬂtmve '

purified titl(%ﬁ£(£%ﬁ§l[§@5€gté layer was washed with fresh water and
then brine, dried over anhydrous magnesium sulfate,
filtered and evaporated to yield title product [9.75 g.,
15 m.p. 79-81°C.; pnmr/CDCl /delta (ppm) 3.8 (s, 3H), 4.1
(s, 3H), 8.1 (4, 1H), 8. 3 (d, 1H)].
EXAMPLE 11
- S-Chloro-3-methanesulfinylmethylcarbonyl-
N 2-methoxypyridine
20 - By the procedure of Example 2, the product of the
preceding Example (9.7 g., 0.045 mole) was converted to
title product isolated as a visous oil (10.3 g., m/e
249/247). o =




207-210C.; ir(KBr) 1839, 1825, 1740 [err]]. By the same procedure the

of uran anal og of the preceding Exanple is converted to 5-(6-chloro-2, 3-

. di hydro-7-benzo[ b] furanyl ) oxazol i di ne- 2, 4- di one. EXAMPLE 17

- Fl uor o- 8- qui nol yl ) - 2- hydr oxyacet anm de Et hyl s
2- (6-fl uoro-8-quinolyl)-2-hydroxyacetate (1.1 g.) was refluxed for 10
mnutes in 300 M. of 5 conc. amoni® hydroxi de. The reaction mixture
was cooled slightly, clarified by filtration and evaporated to solids.
Trituration of the residue with 25 nml__of tolgene gave the title product

(860 ng., mp. 169- 111C. ). 10 . EXAMPLE 12 EXAMVPLE 18

5- (6- Fl uor o- 8- quinoﬁﬂngnhyxﬂzéhéstaxﬁ-ﬂapaechﬁbag.g-mgau@gﬁxgiod of 3.5
hours, the product of the preceding, pLe (840 3.8 mmol es) was
converted to title ESO8ESER In this

case, a pH of 2Usdnqusedreéactimn i sihatofinldi hbars addiltOiOdlc.qf wheess 1IN
(120" 8y, " ekl be adinfE B! A Lol PobEEEABhTmectER AT | 17 1NC
EXAMPLE 1935a(n91g1 |7nmqne) enpkoyed ntq mvgrthpunduct of the

preceding Example (10.3 g.) to title product in the .

form of a viscous_ci; (8.8 g.; pnmr/CDCl3 includes

singlet at 6.4; m/e 291/289).

10 : ' EXAMPLE 13
' 2-(S-Chloro-z-methoxy-3-pyrzdy1)-Z-hydroxy-
' . ‘acetamide
_ Methanol (125 ml.) was saturated with anhydrous
(:} ammonia at 0~5°C. The product of_Fhe preceding Example

15 (8.8 g.) in 25 ml. of methanol was added and the re-
action mixture stirred overnight at rdom temperature,
then concentrated to a viscous oil (7.3 g.). The oil
was chromatographed on 400 g. of silica gel using 1l:1 .
chloroform:ethyl acetate as eluant, tlc monitoring and v
20 10 ml. fractions. Clean product fractions 190-270 |
were combined and evaporated to yield title product
1.3 g.; m.p. 110-113°C:: m/e 218/216; ir(KBr) 3444,
3410, 1684 em ].

EXAMPLE 14
5-(S-Chlorc-z—methoxy-3-pyr1dyl)oxazollalne-
_ ' 2,4~dione -
Using a reflux period of 15 hours, the procedure .
45  of Example 5 was employed to convert the product of
the preceding Example (1.25 g., 5.8 mmoles) to title
product. To isclate, the reaction mixture was cooled
to room temperature and the pﬁ adjusted to 3 with 1N
hydrochloric acid. The mixture was then evaporated in

0 vacuo to slightly gummy solids, which gave filterable,
crude product on stirring with 25 ml. of water (1.09 g.,
m.p. 199-204°C. Recrystallization from 15 ml. of
ethanol gave purified title product [470 mg.; m.p.
212-214°C., m/e 244/242; ir(KBr) 3174 3074, 2980,

as 1830, 1752 em™ ).



Pot &ssi um t hi ocyanate (484 ng., 4.9 mmol es) and potassi um cyani dé (37 7
5.7 mmol es) were conbined 5 in5nmM. of water and cooled to [err] .
Qui nol i ne- 8- carbal dehyde [J. Org. Chem 413p. 957 (1976): " 779 ny. 79
. mol’est” was added, followed by the dropw se addition of hydrochloric acid
(30% 1.9 m.). After stirring for 25 mnutes at [err], the reaction

m xture was 10 heated to 90-[err] foEXRBPhEnMﬁes cooled quenched into

crushed ice, adjusted t 18 Vil $00%
cloroform The organi ¢ .
@ﬁ-;cmrq-ﬂssq%nyl Yir =2 rbyﬂypwei@te

filtered and evaporEdhatt t

partitioned behvueery ngﬁxgdﬁnﬁxdr@flﬁg éndaﬁhaﬁ&uﬂC xiﬁg&%ggnc | ayer

was acidified and extracted with fres et hy| acetate. t wo et2¥ acetate

| ayers ﬁere cBﬁEQGthQkﬁﬂﬁﬂu¥1It%%%@eaﬁﬁm3%858r§%§§°@8 @43 MF product
[72 my.; KA O:fé‘édledhwh@cleééé'@i&n mxturdhagr cobmaa,, il tad edith | ayer

vas ot ed and oot AP P BeRiales! 8oV Rl Al Ol 08
acetate to yi @he addotibr rmix#ddé wss)coﬁyehhrteantonathmdnme of
R R T Ty
5- ( 8- QRionol yl @20z mig i rlla:;& A PWo128ICL ) erecopewed by tfid txaslan ng Exanpl e
(cgg?eggto [errda%onr#!;}%%tnpigsg?% %szfécmi‘.@@'by"@cﬁ{céx-. and
tration of the mother ligquor to 50 ml. and extraction
into three portions of ethyl acetate. 'The combined
C:) organic layers were washed with'saturated sodium bi-
15 carbonate, dried over anhydrous m;gnesium sulfate,
filtered and evaporated to dryness.

By the same procedure, eﬁhyl 2-(6-chloro=-2,3-
dihydro-7-benzo[b] furanyl)-2-hydroxyacetate is converted
to ethyl 2-(6-chloro-2, 3-d;hydro-7-benzo[b]furanyl)-z-

20 hydroxyacetamide.

H .\-/._. e e e i e e ————e e s - it e ma mm o m e re———  hmm mems temmemm = = ms s e [ | -

 EXAMPLE 16 .
S5=-(6=-Chloro-8-quinolyl)oxazolidine-2,4-dione
. Potassium tert-butoxide (292 mg., 2.6 mmoles) was
dissolved in 20 ml. of tert-butanol. Dimethyl carbonate
25 . (234 mg. 2.6 mmoles) and then title compound of the
 preceding Example (300 mg., 1.3 mmoles) were added.
The reaction mixture refluxed for 18 hours, then
cooled to room temperature, adjusted to pE 3 with 1N
hydrochloric acid and diluted with IN hydrochloric
30 acid and ethyl acetate. The aqueous layer was washed
with two additional portions of ethyl acetate. The
organic layers were combined, washed with two portions
of fresh 1N hydrochloric acid and then brine, dried
over anhydrous magnesium sulfate, filtered and evaporated
a5 to ‘an oil (130 mg.). Crystallization of the oil f£rom
isopropyl ether gave purified title product (58 mg.,
m.p. 207-210°C.; ir(KBr) 1839, 1825, 1740 cm'l].
By the same procedure the benzofuran analog of
the preceding Example is converted to 5-(6-chloro=-2,3-
A0 ' dihydro-7-benzo[b] furanyl)oxazolidine-2,4~dione.




mol es) was added and the reaction m xture allowed to warmslowy to room

tenperature, then stirred for 1 hour. The reaction mxture was evapor ated
dryness and the residue partitioned between 1N sodi um hydroxi de 10\_J

ethyl acetate. The aqueous | ayer was .separated, acidified and o
racted with two portions of fresh ethyl acetate. The acidic extracts

re conbined, dried and evaporated to agepil (144 ng.). Crystallization

fromtol uene-chl oroformand recrystallization fromtoluene 15 gave
purified title product (40 ng., me 228). Anal. Calcd. for: [err]: C
61.54; H 3.70; N, 11. 96 Found: EXAMPLE 17 - C,61.50; H 3.89;
N, 11.52. By the sang_ d the hl ¢ : :

Exanpl e is converted

EXAVPLE 21 5-(6- Bbhydxﬁ-ﬂéqﬁhudqnﬁ&nquxn¢kﬁlﬂfﬂ-hwﬁ$QRYh¢ehetBy t he

procedure o he b 5 roal dgeyde (0.77 g.)
was convertLéEFo thIe proéﬁ?%aﬁﬁfter uenc‘?ééklﬁ?o3§§eﬁg ??rst crop (190
ng.) Bas i sePBEedapponium dyidseRider ot rragkien miyFREEOWRF anhydrous
magnesi um SHBEEE& %ﬂ‘igﬁ\eqw %ﬂmﬂﬁérweﬁﬁtﬁéﬁﬂnﬂnw ePapdrZated ) was

isolated in e_manner . adju gueouys, phase.to pH 8 with
blcarbonatet8n§°3%§5act|EéQM§§¥¥ﬂth dﬂ%? %cg}gPeEgBﬂ}h egops had
e 274. Theoggeaad gavep tles ¢ iliie ry;eom (msloqamngmcpnt a6Pration with
the pr oduct 9& Eh? next step.
1
10 | ~ EXAMPLE 18
5-(6-Fluoro=8=guinolyl)oxazolidine-2,64-dione
' Using a reflux period of 3.5 hours, the product
of the preceding Example (840 mg., 3.8 mmoles) was
<;5 converted to title product by the.procedure of Example
15 '16. - In this case, a pH of 2 was ased in the isclation
without addition of excess 1N hydrochloric acid and

the crude product was recrystallized from toluene
[120 mg., m.p. 202-204°C.; m/e 246; ir(KBr) 1819,
1743, 1363 em™1].



EXAMPLE 22 5-(6- Met hoxy-5-qui nol yl ) oxazol i di ne-2, 4-di one The conbi ned
product crops of the preceding Exanple (0.36 g., 1.31 mmple) were take
into 15 m. 5 of nethanol. Sodi um netaperiodiate (0.56 g., 2.62 mo
in 7.27m . of 5% sodi um bi carbonate was added dropwi se. After stirring

3 hours at roomtenperature, the reaction m xture was quenched with water,
acidified and extracted with two portions of gthyl acetate. The 10
organi c extracts were conbi ned, dried over anhydrous magnesi um sul fate, .
filtered and evaporated to dryness (110 ng.).~The aqueous phase was
adjusted to pH 7 and further crude produgiaMpk@0 ). ) obtained by extraction
with ethyl acetate. The crude crops merE'tuannEd, 15 taken into 1IN
sodi um hydr oxi de, acidif 8 dnod vilj)ioxa i . eA'.used with

fresh ethyl acetatepotagsliamt Qm%qaﬁuaq;eeﬂwwt@ Werg, & Gy a@ﬂdevapO-
rated to dryness & Triturati OB 5 e _resi qe%%ﬂ allo g %
mxture to st aRA-BREFPMcFYaRaAS ié Mzt i%o HR%e 5%[‘\%1 ¢
product (34 npin B pl.lé£- watef) and codddd B2 °C. Qu:.nol:.ne-s-

5- (7- Met hoxy- 8?9E5995¥h38éaﬁ9|'6kg P&gﬁ ¢ thlon @gf% ochyr

Exanmpl e 19, bu J] onat e af
quench and eth?k9am@P&B§ fURSeﬁdﬂsdbléblIDWﬁdlhzqhhﬂrﬂﬁ@pﬂlﬁﬂcadémtlon _

al dehyde (2.0 gg, hﬁ@r@cﬂﬂakgé)aWQE qaeS 18D R by ] Srfter stirring
for 25 minutes at 0°C., the reaction mixture was

10 heated to 90-100°C. for 25 minutes, cooled, guenched
into crushed ice, adjquéd to pH 8 with sodium bicarbonate
and extracted with cloroform. The organic layer was
dried over anhydrous-magnesium sulfate, filtered and
evaporated to dryness (163 mg.). _The latter was

15 partitioned between 1N sodium hydroxide and ethyl
acetate. The basic layer was acidified and extracted
with fresh ethyl acetate. The two ethyl acetate
layers were combined, dried, filtered and evaporated
to yield title product [72 mg.; Rf 0.65 (ethyl acetate)].

20 The original, pH 8 agueous layer was salted and extracted
with ethyl acetate to yield an additional crop (114 mg.).
The last agqueous phase was acidified and extracted
with ethyl acetate to yield a third crop (115 mg.).

By the same method, 7=-chloroquinoline-8-carb-

25  aldehyde is converted to 5-(7-ch1cro-8—qﬁinoly1)oxa—

zolidin-4~-one-2-thione.

."‘N‘

-



product [1.17 g.; Rf 0.7 (2:1 ethyl acetate:chloro- fornm]. This product
not partltloned bet ween 10 aqueous base and ethyl acetate, nor was a
'~nd crop isolated by salting the aqueous phase and further extracting.,
aﬁ'w'LE 24 5-(7- Met hoxy- 8- qui nol yl ) oxazol i di ne-2, 4-di one 15 Product
he preceding Exanple (0.74 g., 2.7 wyles) was conbined with 30 m. of
nmet hanol and 15 m . of 5@6sod|un1b|carbonate Sodi um net aperi odate (1.15
g., 5.4 moles) in 15 m. of water was added dropwi se. After stirring for
3 hours at roomtenperature, 20 ghgmbegchipon m xture was quenched with
water, acidified to pH 2-3 and extractedwtir two portions of ethyl
acetate The extracts 3pt@~Quinobyl)oxagedidige~2ydndiiane t o dryness (360

mg. ). Recryst aliied | i Aﬁé&ﬂaV@feﬁhgaﬁﬁeEEEh.Bbe%x‘aﬁgl% p(fz%l (100 ny. ;
mp. 25 0 %%7nlmr1r4)? nal .. Cal ¢d gr herr H, 4%4 N, 10. 66.
Found: was takep ig§o3 2502; Nmefé‘aéﬁl wasB\pLE 25
5- Hy8r oxyand bomxétylt& @3C: ol Brom2nd, $0.0¥HM13H, &Iil)mrmqn,dlne‘lri one
Al l oxan h ( 0] : l.ssol ve i 50, of et hano
by war m né&{{o %\)bt%% g?ﬁ‘;%} eg?gvgﬁé fwgg?gigﬁofn ? e?t}c}ecﬁ"%ﬁmt‘f he m xture
war rre_d f owaZmrislendy oo aroomatempenatulrel e then stiimred tfohylir ogen
chloride. nold.er P WldWe fon " RPRHEAPGRE! Wolporated to dryness
and the residue partitioned between 1N sodium hydroxide
10. . and ethyl acetate. The';qﬁeous layer was separated,
acidified and extracted with two portions of fresh ethyl
acetate. The acidic extracts were combined, dried and
evaporated to an oil (144 mg.). Crystallization from
toluene-chloroform and recrystallization from toluene
15 gave purified title product (40 mg., m/e 228 ).
Anal. Caled. for: c12 803 N,.0. 33320.
c, 61.54; H, 3. 70, N, 11.96.
Found: | c, 61.50; B, 3.89; N, 11.52. |
By the same method the chloro compound of the A
20 preceding Example is converted to 5-(7-chloro-8~quznoly1)-
oxazolidine-z 4-dione.

EXAMPLE 21
5-(G-Methcxy?s-quinolyl)oxazolidin-4d
' one-2-thione
By the procedure of Example 19, G-methoxyquinoiine-

A5 S-carbaldehyde (0.77 g.) was converted to title product.

After quenching into ice, a first crop (190 mg.) was

isclated by extraction into ethyl acetate, drying over

anhydrous magnesium sulfate and evaporation to dryness.

A second crop (176 mg.) was isoclated in like manner by
R0 adjusting the aqueous phase to pH 8 with bicarbonate

and extracting with additional ethyl acetate. Both

crops had m/e 274. The second crop also had m/e 258,

indicating contamination with the product of the next

step.




for 0.5 hour, the reaction m xture was evaporated to 10 dryness and the .

residue triturated with water to yield title product as a solid [2.9 g.Z ¥
me 223; Rf 0.5 (1:1 ethyl acetate: hexane/ 5% acetic acid)]. EXAVPLE 26*’-

. - Met h§|/- 2-pyrrolyl )oxazolidine-2,4-dione 15 - Product of the
precedi ng Exanple (2.8 g.) was conbined with 25 m. of IN sodi um hydroxide
and heated on a steam bath for 30 m nutes, which time conplete
di ssolution had occurred, On acidificati on}"" gum preci pitated, which
solidified on trituration with 20 water (1.2 g.). Recrystallization _
from met hanol - et her afforded purified Mct [0.70 g.; mp. 108-11.4
(dec); me 1801. Anal. Calcd. for CBH3G3NE—€ .33, H 4.48; N, 15.55.

Found: 5-(6-Met: g T2
5~ Hydr oxy- 5 (1 - of Nighve2 Bii0led Jorbohdl ddbibPHi i diaghs! one. ..
Pot assi um pyrrol e EJ. Sheml SOC?p’ff}} 52 (1 12; 25 f"1,g.; 0?01 nol e] was
slurried i n SEXAMPLE {QrPoh@drrol Ak AMOlRhWerefaken 110¥0 19 Bl nole)
was added, a offi gethaxelher Boddiurg netfsbrilddi dt«t (0 560§, st2reed for 0.5
hour, heat ed-tgﬂ;efl ux fc}r O.Ei' ho&g =oC00| £d thA.r oorgter@er at ur ed d'él ut ed
with 15 ni. ofPRAFE! ARd /3G Bl-o 8% 2% KPR LFFOONRTR ¥2P. 299R8 o her
extract was wdzbpwiset.h Afider ctiwatiorg fdweB dublers t ot atdomatehpdratarel. 6
g.) which had e i % ' 5 : lgg? . Lng er was
boi | ed of f an&gtghgegf:%g'%o ?“g'grt%sl?edt}'[egsr e‘ﬁ‘{?urgée 8#;@?5_ %%#f ?ﬁgﬁﬁﬁ%go- 35
rated to a wagbA- sxtupicsedumithThwy pastionsieh efthyh acehateof Thpyl
acet at e gnashggquhiib Te‘ﬁ&rl!%t@ well¥ [ddiiined, dried over anhydrous
.. magnesium sulfate,: filtered and evaporated to dryness.
(110 mg.). The aqueous phase was adjusted to pH 7 and
further crude product (100 mg.) obtained by extraction

( with ethyl' acetate. The crude crops were combined,
15 taken into 1N sodium hydroxide, acidified to pH 4 with

acetic acid and extracted with fresh ethyl acetate.

The latter organic extracts were combined and evapo-

rated to dryness. Trituration of the residue with

ether, allowing the mixture to stand unt_il crystal-
20 lization was complete, gave title product (34 mg.;

m.P'. 144-146°c.)o .

o
N
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of water and re-evaporated to yield title product as a gum (0.6 g., nie

2 EXAMPLE 28 5- (1-Ethyl-2-pyrrolyl)oxazolidine-2.,4-dione The

p dure of the preceding Exanple was re- peated on a three tines scaleg.
The“i'nitially isolated 5 product gum (0.03 nole of the pyrinidinetrione)
was stirred wwth 60 m. of 1N sodium hydroxide for 0.5 hour, then acidified
with conc. hydrochloric acid and extract¥d® with ethyl acetate. The extract
was filtered frominsoluble inpurities, and concentrated to a gum 10 (2.2
g.). . The gum was chromat ographed on_100 m_. Qf silica gel with (1:1 ethyl
acet ate: hexane as eluant and tic nnnﬁé&ﬂB&ﬁ_j%arly fractions contained the
desired product; these 3e(2-NMaethoReesaguitedRANTxESIAEh-0i+ Which
crystallized on standing. Trituration w th.water 15 . gave purified title
product (170 ng.; mp. 8 ; 2tk 08 Gal rr]: C, 54.40;
H 5.32; N 14.B9.theupdocedure of Example 13, butCusihd7adjtst-16; N,
13. 76. 5 EXA 5. F QX Y5 Db bn bobaad | )ame- RV T, -

2 4, 6.1 H 3F Zg?fr?%wgi%#i géléa(ﬁ%?gs%tst?éu%%fg ﬁt“ceg”%@ FH TR ol e,

| -i odo- 23ac%ﬁﬂ%ﬁefQQ.ngFPQGiQBrnﬂh@ﬁﬁhﬂﬂyqninﬂlinﬁf&1&&%#&dro- furan
wer e conbi éﬁyg etpuyged Tofgla5 b [ | r Lon m xture
had becorre.r%p‘%_hi ckéngéée.’ e’l’ﬁe@é%c??%%%’x%ﬁ% ﬁﬁ#&%vﬁi%o m . of
wat er and Product [1.17 g.; Rf 0.7 (2:1 ethyl acetate:chloro-

form)]. This product was not partitioned between

10 aqueous base and ethyl acetate, nor was a second crop
isolated by salting the aqueous phase and further .
extracting. ' ' '

| ~ EXAMPLE 24 o
5-(7-Methoxy-8eqﬁinoly1)oxazolidine42,4-dione

15 Product of the preceding Example (0.74 g., 2.7

mmoles) was combined with 30 ml. of methanol and
15 ml. of 5% sodium bicarbonate. Sodium metaperiodate
(1.15 g., 5.4 mmoles) in 15 ml. of water was added.
dropwise. Affer stirrihg for 3 hours at room temperature,
20 the reaction mixture Wés quenched with water, acidified
to pH 2-3 and extracted with two portions of ethyl
acetate. The extracts were combined, dried and
evaporated to dryness (360 mg.). Recrystallization
from water gave purified title product (100 mg.; m.p.
25 207-208°C.). _ _
Anal., Calcd. for c13H9N203.1.2320:
- C, 59.40; H, 4.34; N, 10.66.
Found: N , c, 59.33; H, 4.01; N, 10.66.

v



Exirarted-witas T ot pT R = 2 - e et __;:
wat er, then added to a solution of an- hydrous. alloxan (4.8 g., 0.03 nole )C R
obtalngg by heating in 50 m. of ethanol A\\je ether was distilled away, 5y

‘hydrochloric acid (5 m., 0.03 nole) was added, and the mxture reflu f
for 3 mnutes, cooled, evaporated 30 ’XAMRL and trlturatE§A$L£E ué r
to afford titIe productng

5-T1-(1-Butyl )-2-fury|]ox?§gﬁﬁgi§gQ}A% _ Xﬁ T%eApFEcedlng
Exanple (5.1 g., 0.019 .n@d 'nﬂmiﬂinﬁx&iﬁn@ydrOX|deTg38 m .,

5 0. 038 .nol €) ammei:anra dé&t&oqrgn tbegper gf — The

reacti ong m Xt44k e ] %erS} ed rap H et hezre (?‘E(’) PL¥edat er

bath, acidified Wt ﬂ 8rg h Br Wemém-and-metmmmm t hree

portions of e&Jnyﬁ mcetmez mame)owaaneadeat e ?ﬁ\%é@e ure iﬁ?ﬁt ed to

washed with Y drou dlum
gummy sol i dsgd Iﬁ%ﬁgeg ﬁﬁ E Iﬁﬁﬁwn%withet hyl

acetate as mh!ﬂﬁOQQRi¢hkonb®etorAﬁgerostaQBﬂn@agﬁeyddﬁ[%gﬁ d &% gduct
raphe

| ated a [ %&ncrp ter. was rechro d using
Ilsi 2te zcgtbazfed ihexane a%hel uan‘f-"lio ef“ﬁf‘&'rb‘rm"aﬁ @d’ﬁﬂ‘{q#%gMCt as an
oil [0559 g. %szzan@ftmeme@dnmtauuaae)e]a witd waSdr o fﬁei&rr] C,
57.38, H, 6. &dtlW p%é@et@s a 889114 [2.9 g.; m/e 223; Rf 0.5 (1517 40 R

N, 12.1
6. 35; %h E acetate hexane/5% acetic acid)].
e _ | EXAMPLE 26

5-(l-Methzl-Z-gzrroIzl)oxazolidine-z,4-dione

15 Product of the preceding Example (2.8 g.) was
combined with 25 ml. of IN sodium hydroxide and heated
on.a steam bath for 30 minutes, by which time complete

_dissolutlon had occurred. on acidification, a gum
_precipitated, which solidified on trituration with

20 water (1.2 g. ). Recrystallization from methanol-ether

Y affcrded purified title product [0.70 g.; m.p. 108-114
(dec); m/e 180].

Anal. Caled.. for C83803N2} C, 53.33; H, 4.48; N, 15.55.
Fownd: .G 53.16; E, 4.72; N, 15.28,
- EXAMPLE 27
S5-Hydroxy=5-(l-ethyl-2-pyrrolyl)-2,4,6-
' . (1B, 3H,S5H)pyrimidinetricdne " :
_ Potassium pyrrole [J. Chem. Soc., p. 52 (1931);

5 "1 g.; 0.0l mole) was slurried in 5 ml. of tetrahydro~
furan. Ethyl iodide (1 ml., 0.012 mole) was added, a
slight exotherm being noted. The mixture was stirred
for 0.5 hour, heated to reflux for 0.5 hour, coocled to
room temperature, diluted with 15 ml. of water and

30 extracted with 10 ml. of ether. The ether extract was

‘washed with 5 ml. of water, then added to alloxan
hydrate (1.6 g.) which had been dissolved in 25 ml. of-
ethanol by heating. The ether was boiled off and the
. ethanolic residue refluxed for 0.5 hour, then evapo-

34 rated to a water-soluble gum. The gum was taken up in
25'ml. of ethyl acetate, washed with two 10 ml. portions
of water and re-evaporated to yield title product as a
gum (0.6 g., m/e 237).




T—S'__'_;" 6 ‘,,,, e e e e A N A m Y ) A VA B - () 0 ne

p. edi ng. Exanpl e (370 ng., 1. 66 25 nnnles) was dissolved in 5

nol .

Sodi um bi carbonate (90 ng., 1.66 mmol es) was added. The

(:p ti.ng sol ution was evaporated to dryness and the SO|Id resi due
rrtu

rated with ether to yield the title product [300 ny.

(dec); tl

reaction

added and the aci di

reactlon

0.01
cooled an
gave %itl

et hyl acetgdmrrdd withegangll. o&naN. scdiam Hydrdwidd £fa &8501; H, 4.00;

N, 14.50.
3

10

15

Product of the

m . of

o/

iy

mp. 123-[err]

c nmobility 30  with 1:1 ethyl acetate: hexane/5@6acetic acid as
eluant identical with the free base fols®. EXAVPLE 32
5- Hydr oxy-5- (| - phenyl - 2-pyrrolyl)-2,46- (I H 3H 5H) pyrimdinetrione
1- Phenyl pyrrole (1.4 g., 0.01 nDIe), al | oxan 5 hydrate (1.6 g.,
nol e) and 50 nl. of ethanol were coBRAMBBEaRS refluxed for 15 m nutes.

was not ed i.v(fl&héi\LtNQ{r@EBh i')%xﬁ%bd.:.@la.@xeﬁz

was ndthel progedure rofothe PEEGRILHG:

0.01

,4-8{8neml €) was
nconpl ete

éﬁ%x‘%ﬁl hydrate (1.6

?& d"%aé'dﬁ@ré@dtlﬁésﬁbchmee r ehlelied wialiheridsl atedt es,
e

A vap r?gttrerg égg gyneiezggTr turatlo"[d%”ﬁé}(%ﬁ{ ?iqﬁ \gl%h(ﬁ/a&er

No

ggﬁgvjthen acidified with Son¥l ‘@drécﬁio¥dcr$cﬂd'§ﬁd EXAMPLE 3

extracted with ethyl acetate. The extract was filtered
£rom insoluble meurlties, and concentrated to a gum
(2.2 g.).  The gum was chromatographed on 100 ml. of
silica gel with (1:1 ethyl acetate:hexane as eluant and
tlc monitoring. Barly fractlons contained the desired
product, these were comblned and evaporated to an oil

wh;ch crystallized on standing. Trlturatlon with water

gave purified title product (170 mg., m.p. 90-93°C.;
m/e 194):
Anal., Calecd. for C,H,,0.N 0 25320.

5-HBydroxy-5-[1-(1-butyl)=-2-pyrrolyl)-
2,4,6-(1H,3H,5H)pyrimidinétrione

Potassium pyrrole (3.0 g., 0.03 mole), l-iodo-
butane (9.2 g., 0.05 molee) and 10 ml. of tetrahydro-
furan were combined and refluxed for 1.5 hours by which
time the reaction mixture had become a thick mass. The
reaction mixture was diluted with 30 ml. of water and
extracted with 35 ml. of ether. The ether was back-
washed with water, then added to a solution of an-
hydrous alloxan (4.8 g., 0.03 mole) obtained by heating
in 50 ml. of ethanol. The ether was distilled away, 6N
hydrochloric acid (5 ml., 0.03 mole) was added, and
the mixture'refluxed for 3 minutes; cooled, evaporated

to a gum, and triturated with water to afford title
product [5.1 g.; m.p. 135 (dec); m/e 265].

9710"3"2" o o _
-~ C, 54.40; ®H, 5.32; N, 14.10.0/
chd: i : : b C,54.37; 315-16; N' 13.76-0
'EXAMPLE 29



S- |:.hﬁﬂ¥L;2.p¥LLDL¥L)Qxaszl, { i one The product of t_the precede
Frampte—{t g TS —Heat et o ST e Dat T or—20—m-notes—w 1 7720 N
sodi um hydroxi de. The mixture was then cooled in an ice-water bath 32
‘aC|d|f\€d with conc. hydrochloric acid and the supernatant decanted fr

th esulting gumy precipitate. The gumwas taken up in ethyl aceta

wa d with water, and evaporated to an oil (0.47 g.). The aqueous deCant
was al so extracted with et hyl acetate, th xtract back washed with water
and evaporated to a second oil (0.28 g.). two oils were conbi ned,

chromat ographed on 150 ml. of "silica [err] wth 1:1 ethyl acetate: hexane

as eluant and tic nonitoring. The earI§XAﬁgg§ugb fractions were conbi ned,

evaporated to an oil. (410 and th II|zed fron1ether-hexane
to yield purified tit2ml g -2

(1:1 ethyl acetat @f&&@é‘@)of ﬁ@é' prgéeaﬁng Qka[n A (SC,l A, d‘i94 16; N,
11.57. Found: -

EXAVPLE 34 5M9RRIHRS. ‘E?’“mﬁélwsﬁ‘ngﬁl §PA 2““4 dﬁ‘l-’°§‘=-de (3]31 at,
| E, 3H, 519) pyrlauaﬁmmdleheawdlwaﬁréadaet gobt. Gepe ratirendce) 10
Lot 1) 00 ean (L oo ol bE AT SR L R, g, o
di |l uted mnthwmﬂhwether:rmnokedlinngnpmoeuwateecmmemsdaqaamﬂnaﬁi|on [2.7
g.. R 0.5 (Hik'die .aclﬁgﬁgoﬂféﬁﬂ&/ 3¢18°8hia® e3¢ rdred with three
portions'of ethyl acetate. The organic extracts were
10 combined, washed with brine,'dried over anhydrous
sodium sulfate and evaporated to gummy solids. The
latter was chromatographed on silica gel with ethyl
. acetate as eluant and tlc monitoring to yield partially
purified product isclated as an oil (950 mg.). The
15 latter was rechromatographed using 1:1 ethyl acetate:
hexane as eluant, yielding purified title prodﬁct.as
an oil [0.59 g.; m/e 222; Rf 0.72 (ethyl acetate)].
Anal. Caled. for c11514°3N2 .0. 5320. _ :
. . ¢, 57.38; H, 6.57; N, 12.17.
20 Found: ) c, 57.40; B, 6.35;'N,‘12.15.

EXAMPLE 31 .
SOdlum 5‘[1 (l-butyl) Z-rurylloxazolidine-
- 2,4-dione -

Product of the preceding Example (370 mg., 1.66
25  mmoles) was dissolved.in 5 ml. of methanol. Sodium
bicarbonate (90 mg., 1.66 mmoles) was added. The
resulting solutlon was evaporated to dryness and the
solid residue triturated with ether to yield the title
product [300 mg.; m.p. 123-126°C. (dec); tlc mobility
jo with 1:1 ethyl acetate:hexane/5% acetic acid as eluant
identical with the free base form].



10 o EXAMPLE 35 TR =
| - Met hyl - 3-i ndol yl ) oxazol i di ne- 2, 4-di one Product of the preceding
(‘lé“'n (2 g.) was heated on a st eam bW for 15 minutes with 35 m . Qf)léN

S um hydr oxi de. The reaction mx -qepol ed 15 to room
tenperature acidifi %ﬁSH 1 mnth'tUﬂt"Eggiéfhloric acid, and decanted
froma small anount ¥¥38~fkd ~phenyd - rodtl ket a4 f6-ed by
filtration, cooled |n an |ce1 BEI, sEIbYrisdditia gy ting solids (330 ng.)

recovered by fi4q [ h et hyl
acetate; the ot ‘?‘%‘J’ﬁg%yﬁ %&e_ sgeﬁ wi P OtafMel &dnd aiasamt ed to sol i ds

(0.1 g. )hm%lﬁh i)rg)duc@sﬂvemelemn‘andeeoam J oF \lldd qg[e,f:éom et hyl,
tate/ h 152-
Anal . Cal %déimfiorﬂéa[ A rdttufedl POECLs Rutinle "W mannnion s

C, 61.99; PAted) by ti¢. 17lM Hydroghdepie aeid (10 ml., 0.01

5- FNdroxymaaeﬁ m@@naaaéaugﬁ | 3 ri inetrione AIonan
hydr at e (1 6 0.01 nol e d &hgdléggﬁ/'g%gg Hzi@%rﬁﬁ % ol
heating. ~3- &ftrol & nggigﬁe EBQQtﬁeneyaﬁaaoaadewyytidu%uang near

r eflioux coabcnnﬁdpbwtiﬁhfo“Ef%bxihCh £aBgl (1 NG gat e o hat déﬁ%tion had o
ntaini ng the

occur ed. | ord ¢.,acid, was then a déd
reaction nealr_gad%%] dl&he M iOr huxed. a@ﬁéhﬁé’ad-ﬁl m&:oncent rated _
to wet sotpaied aEmid uﬂpmtéd th&yﬁésgol | 981 MabR tWRINE'of the

residue with water gave title product [2.3 g.; m/e
285; m. P. 232-234°c. (dec), Rf 0.3 (1:1 ethyl acetates
15 hexane)]. '
Anal. .
nal. Caled. for c14311°4N3 0. 25320.

. . C, 58.01; H, 4.00; N, 14.50.
FOund: c’ 57 84' H, 4 05 N’ 14 56.

EXAMPLE ‘33
5-(1-Phenyl-2-pyrrolyl)oxazolidine-2,4-dione
The product of the preceding Example (1 g.) was </

heated on a steam bath for 20 minutes with 20 ml. of
1IN sodium hydroxide. The mixture was then cooled in
an ice-water bath, acidified with conc. hydrochleric
acid. and the superﬁatant decanted from the resulting
gummy precipitate.' The gum was taken up in ethyl
acetate, washed with water, and evaporated to an oil
(0.47 g.). The agueous decant was also extracted wzth
ethyl acetate, the extract back washed with water and
evaporated to a second .oil (0.28 g.). The two oils
were combined, chromatographed on 150 ml. of silica
gw. with 1l:1 ethyl. acetate:hexane as eluant and tlc
monitoring. The early, product fractions were combined,
evaporated to an oil (410'mg.) and the oil crystallized
from ether-hexane to yield purified title product
[280 mg.; m.p. 130-132°C.; m/e 242; Rf 0.47 (1:1 ethyl
acetate:hexane)]. | | |
Anal. Calecd. for C,.EB,.O.N,: C, 64.46; H, 4.16; N, 11.57.

137107372
Found: : C, 64.40; H, 4.35; N, 11.56.




gave the title product [3,17 g., mp. [err]; Rf 0.45 (1:1 ethyl

acet at e: hexane/ 5% acetic acid); Rf 0.3 (1:5 ethyl acetate: hexane/ 5% acetic
aci dyfN_15 . EXAWMPLE 37 =N
5- (5- Brono- 3- |ndonI)oxazoI|d|ne 2, 4-di one Product of the precedi ng Exa Eigg'
(3.1 g.) was heated on a stean1bath with 50 M. of 1IN sodium hy- droxid

for 15 m nutes, then cooled and crude prod 20 (1.25 g.) precipitated

by acidification with conc. hydr ochl ori ¢ aci Chr omat ogr aphy on silica
gel, using 1:1 ethyl acetate: hexane as eluant ‘and tic nonitoring gave
purified title product [0.41 g.; mp. 1 -34RF 0.55 (1:5 ethyl

acet at e: hexane/ 5% 25 acetic acid)]. . for [err]: C, 44.76; H,

2.38: N, 9.49. Found: 5-Hydroxy-5-(1l-methyl-3-imflolgl)42,4 68~ N, 9. 58.

EXAMPLE 38 5- Hydr oxy- 5- (2-t hi azoh il Bs2 5f) v HiadiderDiHd M di netrione
Thi azole (1.7 , ' n (35 m
-anh iooleg to ?err]APf?ﬁ?9l-Y Fekeullc§ M-/ 8ﬁ°ﬂ.¥m1@HI%a@ﬂﬁhYk}Qﬁékﬁnnleg

was addeds dr opil s @ver0 201 nmonéoesanandthbaoueqcstoi m m‘ Xredd! l@oninded for
Formed.  Annyartd Ho¢ BExPhoa Reriugen” 53508 8 hob' ek Ganamhir in 20
of tetrahydroftragednto ahldkﬂ-wobpmesedmlalteao wmthubﬂa-.ekam rthe he
Eggg:g{ ure atg eérs.%%flmgtfré&a&egeé%g&ba“bsP F14 ¢l on g2 gt.o, "E
0.5 (1:1 ethyi acetate:hexane/5% acetic ac1d)]
10 _ EXAMPLE 35
- 5=(1-Methyl-3-indolyl)oxazolidine-2,4-dicne
Product of the preceding Example (2 g.) was
s '~ heated on a steam bath for 15 minutes with 35 ml. of
' 1N sodium hydroxide. The reaction mixture was cooled
15 to room temperature, acidified to pH 1 with conc.
hydrochloric acid, and decanted from a small amount of
gum (130 mg.). The decant was clarified by filtration,
W, cooled in an ice-water bath, and the resulting solids
(330 mg.) recovered by filtration. The filtrate was
20 extracted with ethyl acetate; the extract was back-
washed with water and evaporated to solids (0.61 g.).
The solid products were combined and recrystailized
from ethyl acetate/hexane to yield title product
{0.33 g.; m.p. 152-153.5°C.). |
25 Anal. Caled. for Cp,H)(0,N,.0. 1258,0:
AN o C, 61.99; H, 4.45; N, 12,05.
| Found: | c, 61.99; H, 4.45; N, 12.02.

-~



then recooled to [err] 1N Hydrochloric acid (25 m.) 15 was added
portion w se and the quenched reaction m xture extracted with 50 m . of

ethyl. tate. The ethyl acetate extract was back-washed with 15 m. ¢y .
wat er- <§§§ ed over anhydrous sodiumsulfate, filtered and evaporated to
yield |l e product [1.9 g.; me 20 227; Rf 0.4 (1:1 ethyl

acet at e: hexane/ 5% acetic acid)]. By the ggre procedure, oxazole is
converted to 5- hydroxy-5-(2-oxazolyl)-2,4,6-(1H, 3H, 5H) pyri m di netri one.

- EXAMPLE 39 5-(2- Thlazolyl)oxazolldlne 2,4-dione Title product of the
precedi ng Exanple (1.37 g.) was stlrrBNAnPLEoBG1tenperature with 24 m. of

25 mnutes, actai {1 ed W TNER- 539;?%%.&3? 325#“’20. D A Tactod wi 1

25'm nutes, ac d“4nd "extracted with
two 50 m. portions of _ethyl ately dried

over sodi um sul f%t °e£%%tﬁ1%d%§@d( fv$p‘grat gdog_omgggl)dg,aSSle é:l'v'é% first

yi el ding 184 ny. se sol1ds_were cqoml ne

chr omdlt ogr agied b |*F'150 of e*&ha%‘l’ll}éﬁ Reatingm 151BEPREANACIRAtd: 19 Srer 5%
acetic aci dapielnead) angs té&dé@naﬁ@r héﬂtxﬁbeﬁéaﬁr edftlux capitinfeder e
conbi ned, evaporate%fto drynggf apd_t he 35 g e triturated with
hexane to yif&a%d IpuM¥REkess 1B r c?°F1§§dﬁﬁa enthat 3®3AChI9  Anal .
Cal cd. for hed lodeurdd. smmydi-bcm&sicNacia 210 mAundwas then
[err] C, 39. 5%$¥%£ 95, By Iq%cnher pr oduct
of the 40 é'é}’atf %Fjb?%lri"éngoﬁé Fgg”ﬁig q%(%zecﬁl oxa-
10 After 10 minutes, the reaction was concentrated to wet
solids. Trituration of these wet solids with water
- gave the title product [3,17 g., m.p. 250°C.; Rf 0.45
(1:1 ethyl acetate:hexane/5% acetic acid); Rf 0.3 (1:5
ethyl acetate:hexane/5% acetic acid)].
15 o _ EXAMPLE 37 _
5-(5-Bromo-3-indolyl)oxazolidine-2,4~dione

_ Product of the preceding Example (3.1 g.)'was
heated on a steam bath with So'ml.”of IN sodium hy-
droxide for 15 minutes, then coocled and crude product

20 (1.25 g.) precipitated by acidification with conc.
hydrochloric acid. Chromatography on silica gel,
using 1:1 ethyl acetate:hexane as eluant and tlc
monitoring gave purified title product [0.41 g.; m.p.
185-189°C.; Rf 0.55 (1:5 ethyl acetate:hexane/5%

25 acetic acid)]. : _ _
Anal. Caled. for clla O.N,Br: C, 44.76; H, 2.38; N, 9.49.

77372
- FPound: c, 45.10; H, 2.68; N, 9.58.



EXAMPLE 40 5-Hydroxy-5-(2-benzthirazofyl)-2,4,6- (|H, 3H 5H) pyrinidinetrrone-
By the procedure of Exanple 38, benzthiazol €*5 (2.7 g., 0.02 nol es)
conve(ted to its 2-lithio derivative anggihen reacted with anhydrous

. al f ox to yield title product, initially isolated as an oil. The latter
was crystallized from ether-hexane [Z.EEéﬂgﬁﬁiéﬁ 55 (1:1 ethyl

acet at e: hexane/ 5% aceti ¢ aq4§§dré£¥r5-(2-th1azolyl)-2 4,6- EXAMPLE
41 5-(2-Benzthi azolyl )oxazolidine:2, 4 dlone Pr.oduct of the pr ecedi ng

Exanple 2.15 g.) was stirr ) ide for 30 _
m nutes. The rea@uuadeQGGMEﬂ s, ex} e 2chelle wasldissol®ederinand product

0. 46 I th 6N
hydr ochfor | c SREEARYAReARES, %w%ﬁf%@% 850395, BRLS83F ) BRI et hy
acet at e: hexaddthduamc dt9 cmla.cmf . 4N ubmthexaine| cOndRLl6ompde) fald owed by

tall dged titl
oo LS B G o gl o0 SR L
H.- 2.58: N, } for an additional 30 migutegs 2t -§0°L.09: N
12. 21. EX&HPHEr§2ﬁ&dﬂéfjﬁ4E&& &ﬁ*?ﬂﬁﬂuiﬁmZWEE'QB&hﬁhﬁ"Qﬁhy

o Lot hy REIERER U e el Cob MLED AP AL dak 4D Bido 4% )'“ :
added, fol | osetrahydroftin and added dropwise over 20 minutes,
keeping the temperature at ~-60°C. The stirred reaction
mixture was warmed to room temperature over 30 minutes,
then recooled to 0°C. - 1IN Hydroch{oric acid (25 ml.)
15 was added portion wise and the guenched reaction
mixture extracted with 50 ml. of ethyl acetate. The
ethyl acetate extract was back-washed with 15 ml. of
water, dried over anhydrous sodium sulfate, filtered
and evaporated to yield title product - {1.9 g.; m/e
20 227; REf 0.4 {1l:1 ethyl acetate:hexane/5% acetic acid)].
By the same procedure, oxazole is converted to 5-
hydroxy-s-(z-oxazolyl)-z 4,6-(1H,3H, SH)pyrimidinetrione.
) " EEAMPLE 39 T T T
S~(2-Thiazolyl)oxazolidine-2,64~-dione
Title product of the preceding Example (1.37 g.)
. was stirred at room temperature with 24 ml. of 1N
25 sodium hydroxide. The reaction mixture was allowed to
stand for 25 minutes, acidified with 3 ml. of glacial
acetic acid and extracted with two 50 ml., portions of
ethyl acetate. The extracts were separately dried
over sodium sulfate, filtered and evaporated to solids,
A0 the first yielding 184 ﬁg., the second 85 mg. These
solids were combined and chromatographed on 50 ml. of
silica gel with 1:1 ethyl acetate:hexane/5% acetic
- acid as eluant and tlc monitoring. Clean product
fractions were combined, evaporated £o dryness and the
35 residue triturated with hexane to yield purified title
product (155 mg.; m.p. 150-152°C.).
Anal. Calecd. for c68403N28- c, 39.13; ®, 2.19; N, 15.21.
Found: \C, 39.53; H, 2.52; N, 14.95,
By the same procedure, the other product of the
40 preceding Example is converted to 5-(2-oxazolyl)oxa-

— - % N e - 2 - _




wi se addition of trlnethyIS|Iylcarbonltrlle (4.26 g., 0.043 nole). The
Jon mxture was stirred at roomtenperature for 64 hours, then washed
Sgayjence with 10 three portions of saturated sodlun1b|carbonate\‘pd
.5 brine, dried over anhydrous nagne5|un1sulfate filtered and
evaporated to yield title product as -an oil [9.5 g.; ir[err] 2857, 1479,
1215, 1190, 1060 [err]]. 15 S\ EXAMPLE 43 Et hyl
1- (6- Chl or 0- 8-chromanyl ) - 1- hydr oxy- mnet hanecar boxi m date Hydrochl ori de To
cold (0-5C ), saturated ethanolic hydrogen chloride (250 nml.) there was
added, in a dropw se 20 manner, prEEAMPLEf 40he precedlng Exampl e (9.29

wad stirred at o- Fé??i“"for'-’fiﬁmﬂﬁ 22 %H?‘ﬁ%%ﬂég'&%i Ao an ol

Crystal lization fron1e hanol.- 1A% &Y hnegado ;3.7 g.; mp. 125- 25
127 (dec); me 278y SANELEE 4§x
5-(6- Chl oro- %b%hronagxﬁ#éygéol I di ne-2, imﬁfgngs rg nZth;szﬁé pr ecedi ng
Exanpl®e (5. 4 nRles) was soerverted 890iks. 2ot itddoahydr of ur an,
de dcoolhed derizative vaidrtheh hreagdearwﬁtlgyhﬁﬁyae?ﬁé %%lﬁmanotQﬁ ol e) g
added. The Lo e ed. Wi osgene _f or m.,nutes, stirre
roon1ten§qrgﬁ3€} q§$§ﬁﬁi *ﬁ%ﬁ g% FESQFEFG 28| @PePi3f+ crushed i ce.
The quenched‘heed(ﬁ‘titﬁr maks mars@albxzeécfrdmmethetGhexahbr 2 .2org.izons of
nethylene C079. .63 (iuf}ééﬂyﬁrﬁﬁgtate thexane/5% acetic acid)].

10 : EXAMPLE 41 :
-5-(2-Ben2thiazolzl)oxazol;dine42,4-dione
Product of the preceding Example 2.15 g.) was
stirred with 30 ml. of 1N sodium hydroxide for 30
_ minutes. The reaction mixture was extracted with
15 ether and product (0.46 g.) precipitated by acidifi-
cation of the aqueous layer with 6N hydrochloric acid.
Chromatography on 50 ml. of silica gel with 1l:1 ethyl
acetatethexane/5% acetic acid as eluant and tlc
monitoring, followed by recrystallization from acetone-
20 = isopropyl ether gave purified title product [110 mg.,
. m.p. 214-216°C. (dec)]. :
Anal. Calecd. for CIOHGO3NZS c, 51 29; H, 2.58; N, 11.96.
Found: ¢, 51.51; H, 2.99; N, 12.21.

S



extracts were washed with brine, dried over anhydrous nmagnesi um sul fate and
evaporated to solids. The residue was recrystallized fromtoluene to yigld
purified title product (3.28 g., mp. 170-[err], me 15 269/ 267) . Andh.Y
.Calcd> Tor [err]: C, 53.84; H 3.77; N, 5.23. Found:. : vIA
~C, 53.73; H 3.83; N 5.48. EXAMPLE 45

2- (6- Fl uor o-8-chromanyl )-2-trimethyl sil oxy- 20

ethanenitrile By the procedure of Exanple 42, 6-fluorochroman- .

8- car bal dehyde (3.2 g., 0.0178 nole) was cog%grted to title product as an
oil [4.51 9., me 279; ir [err] 1498, 1205, 66 [err]]. EXAMPLE 46

Et hyl 1-(6-Fluoro-8-chromanyl)-1-hydroxy- nethanecarboxi m date

Hydrochl ori de Using a reaction tine of 1 _hou t. O-[err], the 5

procedure of Exanple 43 was enployed to ' oduct of the preceding
Example (4.4 g.) to titRe(g~Chlaird-B-klramanyl ) 424 fimethyllet) oxpre 2531
EXAVPLE 47 5-(6-FIuoro-8-chronany|)oxa%; | di ne-2.4-dione 10 By the

procedure of Exanpl e 44 p+ottet—ot . Seerrp —G—g——0. 0134
nmol e) was convert ed é=Chdoutehiricman 8-ahniial dehpide soT i gls, Wes @36 akebednt o 1IN
sodi um hygr oxi ga 3adpgXt & h@% ' ' f . +&7 gdEeE was
reprecipitat edggyé)ad&gn%o’?ﬁe gglgh%‘%l%%%%’gﬁafl%%?éél %é)wtg.t' oéexcess 3N
hydrochl ori c aéigc iodide (100 mg.) was added, followed by the drop-

wise addition of trimethylsilylcarbonitrile (4.26 g.,

0.043 mole). The reaction mixture was stirred at room

temperature for 64 hours, then washed in sequence with

10 three portions of saturated sodium bicarbonate and one

of brine, dried over anhydrous magnesium sulfate,'.

filtered and evaporated to yield title product as an
oi11[9.5 G ir(CHZCIZ) 2857, 1479, 1215, 1190, 1060
cm ). _ _
15 A EXAMPLE 43
Ethyl l1-(6-Chloro-8-chromanyl)-l-hydroxy-
methanecarboximidate Hydrochloride

£

_ To cold (0-5°C.), saturated ethanoclic hydrogen
chloride (250 ml.) there was added, in a dropwise

20 manner, product of the preceding Example (9.29 g.) in
15 ml. of ethanol, keeping the temperature below 10°C.
The mixture was stirred at 0-5°C. for 35 minutes and
then evaporated to an o0il. Crystallization from
ethanol-ether gave title product [S5.7 g.; m.p. 125=-

25 127° (dec); m/e 271/269].

N

~



Recrystalllzatlon fromtoluene gave purified title product [2.73 g.; mp.
me 251]. Anal. Calcd. for [err]: C, 57.37; H '4.01; N, 5.58.
-G 57.74; H 3.91; N 5.40. EXAVPLE 48 -
il

5- Chloro 2, 3 dlhydrobenzo[b]furan 7- carbaldehyde 25 (900 ny., 4.9

nmol es) was dissolved in 25 m. of ether. Zinc iodide (20 ng.) and t hen
trimethylsilyl- carbonitrile (970 ng., 9. &gnoles) were added and the

m xture stirred 16 hours at' roomtenperature, then diluted with 50 nl.
ether, washed with three portions 30 of saturated sodi um bi carbonate and
one of brine, dried over anhydrous na neS|un1squate filtered and
evaporated to yield title product as gﬁéﬂﬁE.LiﬁA g.; me 283/281; irf[err]

1479, 1457, 1435, 1h§0663@@1o§638¥§htbhan 1)oxazolldxne—2 4-diome 35
By the sane nethod

: I o] .
converted to 2- (E?#?QREB %P3t e preZedlng £x
di hydr o- 7- benexi] e ¥ wwyﬂ;ﬁsﬁehdeﬁelhynsm miyeb&altetrlawadceﬁuranEXAl\/PLE 49

FLP)altlny%) ( I5 %;4 %egdy?'é’?h%h%ar Ao %?dégéﬁwaf‘gcﬁf&ﬁt&glgmlne (6 '°]B>9't‘he
procedure of0 .Béamslenrddedi e Thepookd wixthrepwasegierfudeshptic 1..37 g.) -
was convert ghddyddd | for 96Uninudls, | B2kl akS Hodh® Leifld uiid © repul ped .
for 1 hour and thenlédured into 1 liter of crushed
ice. The quenched reaction mixture was extracted with
10 three portidns.¢f methyiene chloride. The combined
extracts were washed with brine, dried over anhydrous

magnesium sulfate and evaporated to solids. The
residue was recrystallized from toluene to yield
purified title product (3.28 g., m.p. 170-172°C., m/e

15 269/267).
Anal. Calcd. for C1231°04NCI: C, 53.84; H, 3.77; N, 5.23.
Found: C, 53.73; H, 3.83; N, 5.48.
EXAMPLE 45 :
2-(6-F1uoro-8-chromany1) Z-trlmethylslloxy-
20 | B ethanenltrlle

By the procedure of Example 42, 6-fluorochroman-
8-carbaldehyde (3. z-g., 0.0178 mole) was converted to
title product as an oil [4.51 g., m/e 279; ir (CHCI )
1498, 1205, 1066 cm'lj. |



———

twice in ether to obtain purified product [1.28 g.; mp. 149- [err] (dec)

me 257/ 255; ir(KBr) 3162, 10 -2875, 1650, 1524, 1458 [err]]. Byt ,f
met hod the fluoro conpound of the preceding Exanple is converte "’

eb%@)\&.(S fluoro- 2, 3-dihydro-7-benzo[b]furanyl)-I-hydroxymet haneca

" imdate hydrochlorrde 15 EXAMPLE 50

5-(5-Chl oro- 2, 3-di hydro-7- benzo[b]furanyl) oxazolidine-2 ,4-dione By the

procedur e of Exanple 44, title conpound of8Whe preceding Exanple (1.1 g.)

was converted to toluene 20 recrystallized title product [630 ng.; mp.

197- 199C.; me 255/253; ir(KBr) 3084, g*§§§L§1§%O 1746 -1 [err]]. By the

sane procedure the fluoro analog of th Exanple is converted to
5-(5-fluoro-2,3- 25 Ethﬂydlﬁ(8-BkugchFPchanwhﬁaﬂdrdﬂhhdnpxy-4 di one.
EXAMPLE 51 2- (3 Met hyl - : th nitri.le By the
procedure of Example 4 3.4 g.
0.032 nol e) was cHRARG e FRAFELPR BiBEUSE, 1 boum @k Ds53€ o I1tR&.5 g., no °

al dehyde prOtﬁb&ﬁm)efBﬂxiﬁﬁléaﬂ wakheflp 1 higa? Qlctrofssar bal dehyde i s
converted to 2- i;trn rrnethﬁlsrl (Qaqe- %O nitrile.,and

5- net hyl i sox&& ﬂ%e?kaﬁe to title
. product [4. 1 g., m.p. 124-126°C. (dec); m/e 253]
' EXAMPLE 47

g Tt 1)oxazolidine-2,4~dione
10 By the procedure of Example 44, product of the
' preceding Example (3.9 g., 0.0134 mole) was converted
_ to crude title product. Crude solids were taken into
1N sodium hydroxide and extracted with two portions of
G ether. Product was reprecipitated by adding the basic
15 aqueous layer slowly to excess 3N hydrochloric acid.
Recrystallization from toluene gave purified title
product [2.73 g.; m.p. 174=176°C.; m/e 251].

v Anal. Calce.'for c1231004NF: ¢, 57.37; B, 4.01; N, 5.58.
Found: C, 57.74; H, 3.91; N, 5.40.
EXAMPLE 48 ;

2-(5-Chloro-2, 3-dihydro-7-benzo[b] furanyl)-2-
| trimethylsiloxyethanenitrile
5-Chloro-2 3-dihydrobenzo[b]furan-?-carbaldehyde
as (900 mg., 4.9 mmoles) was dissolved in 25 ml. of

ether. 2inc iodide (20 mg.) and then trimethylsilyle-
carbonitrile (%70 mg., 9.8 mmoles) were added and the

mixtgre stirred 16 hours at room temperature, then
diluted with 50 ml. ether, washed with three portions

30 of saturated sodium bicarbonate and one of brine,
dried over anhydrous magnesium sulfate, filtered and
evaporated to yield title product as an oil (1.4 g.;
m/e 283/281; ir(CHC1 ) 1479, 1457, 1435, 1180, 866,
848 cm~1]. -

35 , By the same method 5-fluoro=-2,3-dihydrobenzo(b]-
furan-7-carbaldehyde is converted to 2-(5-fluoro-2,3-
dihydro=-7-benzo[b] furanyl)-2-trimethylsiloxvethane~
nitrile.




Japan 62/17,5.72) is converted to 2-(5-nethyl-3-
azolyl)-2-trinmethylsilylethanenitrile. EXAMPLE 52 Et hyl _
droxy-1-(3-nmet hyl -5-i soxazolyl)- 15 _ o
net hanecar boxi m date Hydrochloride Title product of the preceding Exaﬁﬂfe"

(6.5 g.) was dissolved in cold, saturatedeg®ghanolic hydrogen chloride (50
m.) and held at 5C. for 16 hours. Title product was recovered by
filtration (3.3 g., 20 mp. 119-[err]). By the same nethod, the other
products of the precedi ng Exanple areExRMPBEted to ethyl I-hydroxy | -

oy (5 et hy RED L Ok o P T PR 88020 08 o

1- hydr oxy- | - (5- net hyl
hydrochl ori de. EXAVRIE 8% k)< B-hed hgkyBetsanacakrbbxdmiAdakiedi ne- 2, 4- di one
By the procedure of Exanple 44, titlg, pLodises gaethe precedi ng Exanple (2.2

the p%ﬁ

s converted th%
duct was &% rthe RFIGRIIZS (Rf Examplenddnetitker gompoundedfand

shed i ce,

evaporated thea@ﬁﬁfedihglgkém 1éh(1hg1 gx;ra&gleagwsg?gazgéLFﬁgggpte and .
apor ation n
g;rfltloned %%%% %B hggﬁ fi% ﬁﬁbi%ﬁ?%ﬁ?ﬂ?éﬁSxWGEeaF&PE§Pﬁﬁ of

et her.

The badce ammlmmrmeohvBﬁzs peoductf i[2d28i ih;conc.

' h hyl
avetare ot Bl TR RS %?%'%?/fiégéﬂi%%a?t 85§?ynls§, the

- 15

20

25

-2875, 1650, 1524, 1458 cm _

By the same method the fluoro compound of the
preceding Example is converted to ethyl 1-(5-fluoro-
2,3=-dihydro-7-benzo[b] furanyl)-l-hydroxymethanecarbox-
imidate hydrochloride.

| EXAMPLE 50
5=(5=Chloro-2, 3-dihydro-7-benzo[b]furanyl)-
oxazolidine-2,4-dione

By the procedure of Example 44, title compound of
the preceding Example (1.1 g.) was converted to toluene 3\)
recrystallized title product [630 mg.; m.p. 197-
199°c., m/e 255/253, ir(KBr) 3084, 1833, 1810, 1746

].

By the same procedure the fluoro analog of the
preceding Example is converted to 5-(5-fluoro-2,3-
dihydro-7-benzo[b] furanyl)oxazolidine-2,4~-dione.




15 - residue triturated with ether (146 ng., mp. 173- 175C.). The ether
triturate was evaporated to dryness and triturated with fresh ether ( 'uﬁ\
ng. , . 175-[err]). By the same nethod, the other products of the é§z§ ;J‘
. preceding Exanple are converted to 5-(5-isothiazolyl)- :
oxazol i di ne- 2, 4-di one and 5-(5-nethyl - 3-i soxazol yl )- oxazol i di ne-2,

‘4-di one. EXAMPLE 54 5-(5-Chl oro- 2- et hoxy- 38%mi dyl ) oxazol i di ne- 2, 4-di one

5- (2- Et hoxy- 3- pyri dyl ) oxazol i di ne-2, 4-dione 25 (125 ny.) was suspended

in 100 mM. of water and dis- solved by warm ng to 56C.- Chl orine was bubbl ed
into the warm solution for 30 m nutes, EgtmMpPag Wi ch tine the tenperature

F1 ushed w Lh i trogen 300S-AeBRYEnSnt RikaESY ATAE ARRAVLE YISy or od by

flushed with nitrogen
filtration (101 ng., mp. 119-Jerr]). ethaneadkydflel | i zations from2:1

et hanol : water ga L1 | d B - : 0. 56
(1:1 ethyl ace?aggapgﬁ*%Lg?%%%??gﬁ?éez .béé g%é 3&%@“%#i§;§§%%gdléﬁ
substit8ting Sooarbabdehyden(di4ragent.032 mole) was converted to

5- (2- et hoxy- 3 DyTd dybd@¥e€ 0! idbnatéatasdanneins (608 gl ehd @1dehyde
5-(5-fluoro-2-ethoxy-3-pyridyl)- oxazolidine-2 , 4-di"one. EXAVPLE 55
2-(3-Furyl ) - REOFOR{ Y| QBF bxyet hanenitrile To a ni xture of 3-fural dehyde
(1.92 g., 20 mmvl eBy the same method, isothiazole-5-carbaldehyde is

converted to 2-(5-thiazolyl)=-2-trimethylsilylethane-
10 nitrile and 5-methylisoxazole-3-carbaldehyde (Kane et
al., Japan 62/17,572) is converted to 2-(5-methyl-3-
isoxazolyl)-2-trimethylsilylethanenitrile.
o EXAMPLE 52
B Ethyl l-Hydroxy-1l-(3-methyl-5-isoxazolyl)-
15 _ methanecarboximidate Hydrochloride
Title product of the preceding Example (6.5 g.)
was dissolved in cold, saturated ethanolic hydrogen
. chlbride (50 ml.) and held at 5°C. for 16 hours.
Title product was recovered by filtration (3.3 g.,
20 m.p. 119-121°C.}).

By the same method, the other products of the
preceding Example are converted to ethyl l-hydroxy-l-
{5~isothiazolyl)methanecarboximidate hydrochloride and
ethyl l-hydroxy-l~(S5-methyl-3-isoxazolyl)methanecarbox-

25 imidate hydrochloride.




——— e . e ettt

(ZéélnethyIS|IyIcarbonltrlle (4.74 g., 48 ﬁgqles) dae added dropwi se. The

Xture was stirred about .16 hours at roomtenperature. The reactionyy .,
I Xxture was washed sequentially wth satur-at-ed sodi um bi carbonate, water
and brine, dried -over anhydrous sodi gxamerfmtss 10 filtered and

evaporated in vacug -1r1 net hyl sil Xye hanenltrlle
[2.2 g.; pnn/[errd Z o3 'm'“" idines? .1 $E: 7.3 (m
1H); 7 5 (m | HBy E%éNEtEcEGutE of Example 44, tLtIifptoduct of

| - Hydro m roc

2- FZ Fu?§|§ﬂ5§:é#%%%%ﬁPg?%§§9§§ ag ﬁ:tﬂ C%M% %%%éégﬁ 220F§5deln 10 m .
of sa%urat qukedwetkol i 3fhedr qgenchhlmrhcd@ratsm earcq, the pesductng sol ution
20 was hel 4 égﬁy r up fﬁgﬁ r

concentr at edﬁto o%?£ %’n{.'el S#esegﬁd %ﬁ ut ed{w émh &#— ?rrat lon, with
ether wash afg&v%"@‘h’i#tﬁdh§§r Ry OL1( 3 1fdr @ et RRRERSD AXEFAGELORY dr 0-
ghzgr ::Srew()lﬂﬁtmgﬁh pacéé&tééﬁngﬁa?ok@&)mn gdvé\Middiefonal oil
I-hydroxy-l(% f%rbf)n%ﬁﬁaﬂé arUGmeQ&mH}qﬁﬁnﬁﬂﬁnEﬁ#%&#{?ﬁ%dg , 7.5

Mol g§) Wadpeesdencdsvmlh 6f 1NSeodiumothyiddidaidelraidiras mhd &£i et hyl ami ne
(2.21 g., 5%#9 nnnl¥€; nd coaled to 100C. - Phos ene Yas ube t hrough the

cool ed readtHHE hi x agic 28MERYS 2%8 Was; kaﬁre for an
addi ti onal fledriwditisconc. hydrochloric acid and ext:aced'with

25 ml. of ethyl acetate. The ethyl acetaté extract
<:> ' was back-waShed_with'water,eevapq:ated'to dryness, the
15 residue triturated with ether (146 mg., m.p. 173-
175°C.). The ether tritﬁrate was evaporated to
dryness and trlturated with fresh ether (238 mg., m.p.
175-177°C.). - - . |
By the same method, the other products of the
20 preceding Example'are converted to 5-(S5-isothiazolyl)-
oxazolidine-2,4~-dione and 5-(5-methy1 -3-isoxazolyl)= . o’/
i . “_qxazolidzne-z 4=-dione. ‘

" EXAMPLE 54 |
5-(S-Chloro-z-ethoxy-3-pyr1dyl)oxazolzd-ne-
'2,4=-dione
5-(2-Ethoxy—3-pyr1dy1)oxazolid;ne-z 4-d;one'

s (125 mg.) was suspended in 100 ml. of water and dis-
solved by warming to 56°C. Chlorine was bubbled into
the warm solution for 30 minutes, during which time
the temperature slowly dropped to 34°C. and a precipitate
formed. The reaction mixture was flushed with nitrogen

30 for 30 minutes and crude product recovered by filtration
(101 mg., m.p. 119-124°C.). Two recrystallizations
from 2:1 ethanol:water gave purified title product
[24 mg.; m.p. 145-147°C.; RZ 0.56 (l:1 ethyl acetate:
chloroform); m/e 256}. .

as By the same procedure, substituting 10% fluorine
in nitrogen, S5-(2-ethoxy-3-pvridvl)oxazolidine=-2,4-
‘dione is converted to S=(5=flucro=-2-ethoxy-3-pyridyl)=-
oxazolidine-2,4-dione._ : '




nitrogen was flushed through the nixture for 10 minutes. 10 The reaction
m xture was poured slowy into 100 g. of crushed ice. The product was
extracted into two portions of ether and crude product isolated as an g§§%§ '
.by’évaporation. The oil was taken up in 5 m. of 1IN sodium hydroxide
extracted with ether. The basic 15 aqueous phase was acidified and
extracted with fresh ether. Product was isB®ted as a gumy solid (600 ng.)
by evaporation of the latter ether extract. Trituration with chloroform
af forded purified 5-(3-furyl)oxazolidine- 2,4-dione (109 ng.; mp. 86-88C ;
me 167). Addition 20 of hexane to EX®MRLEOE®Sformtriturate gave a
second crop of product JH, o Dy RO ] 167) . Analysis: Cal cd.
for [err]: C, 50.31; Hj;. : ,f?. . é%ﬂ.15fi , iahen T¥ ? . N,
8.37. 25 To a mixture of 3-furdddelpyde 561 2925gChl 20omaelesyl ) - 2-
trimethylsil oxwet RARA t10d GaP- Q¥ Y- efwdes (217 ¢ oflk | es) was
di ssolved in 30 .m-. of ether .gSTglgrrpt%/‘[zS{l?%:ié:%rg%}%O&L ﬁift ??%gg?g. 3.,
50 mol es) an&TAMeEhyddidy lcarRanBr e ) (4eft Rddet® smmolRg) nasure
stirred for 1agdeduidropwilsom tIH@akBitire wis WEEPréd "BbELE {Bexaaeset hyl
acetate 8:1) indicated co I%}e rea !{on. Congentra-. . tion to drggeas
afforded 2-(53EnFOPE. SRAFAEIES o5 The eackion) BIFEYFE! HaRCRPERFRe as an
oil (5.5 g.; sequedBiilldelith Gatyratdi)sodivm(sicdtbonbts,(tatek); 6.5
(d’ IH)]. and brine, dried over anhydrous sodium sulfate, '

10 filtered and evaporated in vacuo to yield 2~(3-furyl)-

2-trimethylsiloxyethanenitrile [2.2 g.; pnmr/CDCl,/delta:
0.2 (s, 9H); 5.4 (s, 1H); 6.4 (m, 1H); 7.3 (m, 1H); .

7.5 (m, 1H)].

i '-
- - EXAMPLE 56

15 Ethyl l-Hydroxy-1=-(3-furyl)-
methanecarboximidate Hydrochloride'
 2-(3-Furyl)-2-trimethylsiloxyethanenitrile
(1.0 g.) was dissolved in 10 ml. of saturated ethanolic
hydrogen chloride at 0-5°C. The resulting solution
20 was held at about 5°C. for 16 hours. The reaction
mixture was concentrated to about half volume and
~diluted with ether. Filtration, with ether wash, gave
ethyl l-hydroxy-1-(3-furyl)methanecarboximidate hydro-
chloride (746 mg.; m.p. 113-115°C.; m/e 169).




EXAMPLE 59 Ethyl 1-(5-chloro-2-furyl)-1- hydroxymet hanecar boxi mi date
‘ chI oride 2-(5-Chloro-2-furyl)-2-trinethylsil oxyethanenitrile 5 (2. 3
[e

wﬂs di ssol ved in saturated ethanolic hydrogen chloride (25 m.) aty |
The solution was held for 2.5 hours at about [err] and then
concentrated to oil. Trituration with 20 g& of ether afforded crystalllne
et hyl 1-(5-ch|oro-2-fury|)-1-hydroXynEthanecarboxinidate 10

hydrochloride (1.2 g.; mp. 112-[err]; me 203). EXAMPLE 60

5- (5- Chl or o- 2- furyl)oxazolldlne 2, 4- chmxmmiiﬂy$7

1- (5-chl oro- 2- furyI)-I-hy%roeSyrFt:ﬁrSec gﬁd@ mdgtg ggdrochl oride (1.2 g.,-

5 mmol es) was suspended 18 ===t~ 2 and cooled in an,
i ce bath. FoIIowEmgyﬂhdwhyﬁnnxyrlﬁ(3+futyw1me&hunéaaibcklmlaétannles)

phosgene wag BRI (1% 120 O T LR 101 SOnill iheRe clim 1t 2l Nl ng

the t eratHr at ﬁhe m XT Ur e trogen and
20 ﬁggureéosF@mA9f|M§ttﬁhY Ofuﬁanxin#mmrietbylamenquéacaﬁdgneact|on

m xture waszexbr ambldsh Whdl Wdilea ©f f?macn ﬁﬁ@%é ﬁe&ggrbggg§§axtrag$ed

with brine aﬂd conce trated to an oi] en_up In
fresh et her ERFRBY GPQ%%SW??%&F%SR!@ﬁ?tur%x$9§c?%dm%PFﬁe§® m. of IN

sodi um hydr afede. stI&eﬂmyﬂﬁnenﬁﬂxxﬁrQWtbﬁuaﬁlid&ﬂtﬂbﬁalcQOCﬂmhﬁebed hydr o-

hl ori id.and d t t t.h t at
xt racti ng HAERORBRoMaS, F s hadlh, g LS5 oot i LpaAtEsRan o
(550 4%y. ). ﬂhpor&acmlaa mlxﬂhﬁdﬂwasnéodféﬁ)smpwlymantohlooagogb&phed on
about 50 m .. QLpSll i ge&helﬁ?&éﬁé&*w2§”é§€§£ﬁleécfﬁééet%8”ta'”'”9 5%

acetic acid as"e uan ‘Thé™Co
portions of ether and crude product isolated as an oil

by evaporation. The oil was taken up in 5 ml. of 1IN
sodium hydroxide and extracted with -ether. The basic
15 agueous phase was acidified and extracted with fresh
ether. Product Was isoIated as a gummy solid (600 mg.)
by evaporation of the latter ether extract. Trituration
‘with chloroform afforded purified 5-(3-fury1)oxazolidine- _
2,4-dione (109 mg.; m.p. 86-88°C.; m/e 167). Addition U
20 of hexane to the chloroform triturate gave a second
crop of product (66 mg.; m.p. 86-88°C., m/e 167).

Analxszs- Calcd. for C7HSO4N-
C, 50.31; H, 3.01; N, 8.38.
Found: c, 49.97; E, 3.13; N, 8.37.
25 - | EXAMPLE 58
2=(5-~Chloro=-2-furyl)=-2-
trimethylsiloxyethanenitrile
5-Chloro-2-furaldehyde (2.7 g., .21 mmoles) was
dissolved in 30 ml. of ether. Trimethyisilylcarbo—
30 nitrile (6.3 ml., 50 mmoles) and zinc iodide (about
50 mg.) were added and the mixture stirred for 1.5 hours
at room temperature, at which time tlc (hexane:ethyl

acetate 8:1) indicated complete reaction. Concentra=-
tion to dryhess afforded 2-(5-chloro=-2-furyl)-2-

35 trimethylsiloxyethanenitrile as an oil (5.5 g.;
pnmr/CDC13/de1ta: 0.3 (s, 98); 5.4 (s, 1H); 6.1 (4,
18); 6.5 (4, 1H)].



nonitored by tlc (sane eluant). Late eluted, product containing fractiens
wer e conbi ned, evaporated to dryness and triturated w th hexane, affdpdd
5- (5 chloro 2-furyl)oxazolidine-2,4-dione [177 nmg.; mp. 5 112-
me 20 [err] 0.25 (5:1 hexane: ethyl acetate with 5% acet i c acid)]. '
Analy5|s Calcd. for [err]: C 41.71; H 2.00; N, 6.95. Found: C, 41.80;

H 2.21; N, 6.77. 10 o EXAMPLE 61

2- (5-Brono- 2-furyl) - 2- tr|nethyIS|onyethanenltrlle 5- Brono- 2-fural dehyde

(1.1 g., 6 mMmvles) was dissolved in 50 nl. of ether. A catalytic quantity

(about 50 nmy.) of zinc iodide was added BXAMBEE 5%

trimethylsilylcarbonitrile (74@ﬁﬂyL 1Légiﬁh§d&a-2W§u ifledy dropwi se. The
reaction was nonitored by i.r |sq:pearance of t plca ‘car onyI absor pti on)

and pnnmr (di sappear ance e B m nutes

at roon1tenperatureZ-KBeCh&@mb#ﬁ#ﬁﬁ}ylMH2ﬂtﬁfmafﬁyﬂfﬁiﬁib¥tﬁShéﬁigfﬁléd
I ed over

S oo S bORRLS ot Sg R AT Nal e Sl L nSEgeg
br ono- 2- furyl)cblprndetH?Esmﬂoﬁy@&h&mﬂutrTheasniutnanlwéé.Rebd for
E;KLLLEVE£/dE|§aS ﬁoﬁr@satgﬂboﬁi GolS, 8 tﬁgﬂ’cékceﬂﬁkaéﬁﬁ & g;id 1H)
Trituration with 20 ml. of ether afforded crystall;ne
ethyl 1- (5-chloro-2 -furyl)- 1-hydroxymethanecarboxlmxdate
10 hydrochloride (1.2 g.; m.p. 112-114°C.; m/e 203).
| | EXAMPLE 60
5-(5-Chloro-2-fury1)oxazolldlne-z 4-dione
o Ethyl 1—(5-chloro-2-fury1)-l-hydroxymethanecarbox-
T imidate hyd;ochloride (1.2 g., 5 mmoles) was suspended
15 in 50 ml. of tetrahydrofurén and cooled in an ice
bath. Following the addition of triethylamine (2.1 ml.,
15 mmoles), phosgene was bubbled_into the reaction
mixture for 20 minutes, maintaining the température at
~ 10 to 20°C. The mixture was flushed with nitrogen and
20 poured slowly into 100 ml. of crushed ice. The
quenched Yeaction mixture was extracted with 100 ml.
of ether, and the ether back-extracted with brine and
concentrated to an oil. The oil was taken up in
15 ml. of fresh ether, the solution clarified and
i 25 extracted with 10 ml. of 1N sodium hydroxide. The
v basic extract was acidified with concentrated hydro-
chloric acid and product extracted into ethyl acetate.
After back extracting with water, the ethyl acetate
layer was concentrated to an oil (550 mg.). A portion
30 of this oil” (500 mg.) was chromatographed on about
50 ml. of silica gel, with 5:1 hexane:ethyl acetate
céntaining 5% acetic acid as eluant. The column was.




hyl 1-(5-Brono-2-furyl)-1- hydroxymet hanecar boxi m date Hydrochl ori de

| owi ng the procedure of Exanple 56, except that 5 the reaction

tére was not concentrated prior to addition of ether, :

Z(5-brono-2-furyl)-2-trinethyl- siloxyethanenitrile (1.2 g.) mas'conoﬁftéd
to ethyl 1- (5-brono-2-furyl)-1-hydroxynet hanecarboxi m date hydrochl ori de
(480 ng., mp. 120-[err], me 247, 10 49). A less pure second crop
(235 ng., mp. 104-[err]) was recovered 3? evaporation of nother |iquor and
trituration of the residue with ether. EXAMPLE 63

5- (5- Brono- o] d 15

1- §5 br ono- §6%8$¥kéaxﬁﬁ §?§x§%§m%h%3§§9@§x- Laﬁﬁﬂ ?#%ﬁkxﬁﬁ%ﬁ?%% (982 ny.

3.4 nnDIes)cﬂﬁ53é6ﬁ0§r§€écﬁé°gs(955ﬁ0m§mbﬂnﬁém)Qﬁﬁﬂnﬂatﬁmetq 4-dione [12
., m 1@byhess wiehO hesdan ig?§§gg etate with

-ggetlc 20|q%i 2 ]gn%é&ri&?gg%ﬁ%ﬂe -of Exa Ie 57 f%%%? i~

2- (3-Bronp }‘#91'5 ~furyi f‘ﬁ?P Had e qqq | [ By nher m&edure of

Exanpl® 55,1B2+1 b&dE2; meeIdemyda (2.2% qs,LULéﬁHHéﬁa rglfgbé%ath et her

was reacte hotrinet S Iylcarbonltrlle (8.8 ., 70 mmoles) in
the presence %? %Bm%%eigﬁ gﬁh *zinc iodide. At the end of the 16 hour
reacti on- peknaliysise éahed.sﬁper Hg mt N@is decanted from solids and

evaporated to dryness to d nQ 2- l)-2-trimethylsiloxy- 30
et hanemtnEI‘e [3 g., 4f 85' ﬁgigﬁé eGH%ﬂy acetate)].

und: C, 4 80 H, 2 21; N, 6.77.
10 EXAMPLE 61
2-(5-Bromd-2-fu£zi)-2-tr1methzlsiloxzethanenitrile -
5-Bromo-2-furaldehyde (1.1 g., 6 mmoles) was
dissolved in 50 ml. of ether. A catalytic quantity
(about 50 mg.) of zinc iodide was "added and then
15 trimethylsilylcarbonitrile (746 mg., 1.2 equiv.) was
added'aropwise.' The reaction was monitored by ir
(dzsappearance of typical carbonyl absorption) and
pnmr (disappearance of typlcal-aldehyde proton peak). U
After 60 minutes at room temperature, the reaction
20 mixture was washed with saturated sodium bicarbonate,
twice with water, and finally with brine, dried over
anhydrous sodium sulfate and evaporated to yield 2-(5-
bromo-2-furyl)-2-trimethylsiloxyethanenitrile as an
il [1.2 g.; pnmr/CDCl,/delta: 0.3 (s, 9H); 5.6 (s,
25 1H); 6.4 (4, 1H); 6.6 (4, 1H)].

6
5



EXAMPLE 65 Et hyl 1-(3-Brono-2-furyl)-I- hydroxynethanecarboxi m date o
FNdrochIoride 2-(3-Brono-2-furyl)-2-trinmethoxysilylethanenitrile 5 .81 -
eiii'i"-

g.) Was dissolved in 70 m. of saturated ethanolic hydrogen chlorid
[efr] nd mai nt ai ned at about [err] for 2 hours. Concentration to d
and trituration with acetone afforded ethyl 1-(3-brono-2-furyl)-I-
hydr oxynet hanecar boxi m date hydrochloride [¢ge4 g., 10 mp. 117-[err]
(dec.)]. EXAMPLE 66 5-(3-Bronpo-2-furyl ) oxazolidine 2.,4-dione By the
procedures of Exanple 60, except t hat phosgene was bubbled into the
reaction mxture at 0 to 15 [err], etB¥AMBLE 62

(3-brono-2-furyl)-1-hydroxynet hane- carpboxrmraate_hydrochloride (4.4 g.)
was converted to purified 5- (éeéhﬁﬁnl2($u????%%%!gPFHFhE 12, 4-dione [847

my.; mp. 128-[err]; Ehéneezﬁhexembahtaca aechopi-adel ng 5%
acetic acid)]. 20 P .

5. 69. - Found: c, ‘37
2-(2- Fur?l) 2#&@lﬂﬂ&qﬁxﬁn(ngxiwmmema$rn¢e Qeﬁoeatdab;deptiérgtp 0. 25 nDIe)

was cool ed to g t‘ﬁ% y cart%pé fe 2(599_%0%?30?5‘;_39992dgngﬁ&ggtﬁgl m xture

stirred. Trine trile rropw
m xture was alﬁlé-\&téﬂ’qf&mmtibll%omt nPel avagecanvertedr §@ eshyl 1-

approxi mat el y ( 5-bromo=-2-furyl) -1-hydroxymethanecarboximidate
hydrochloride (480 mg., m.p. 120=122°C., m/e 247,

10 249). A less pure second crop (235 mg., m.p. 104-106°C.)
| was recovered by-evaporation of mother liguor and
trituration of the residue with ether. -

| . EXAMPLE 63
| 5-(5-Bromo-2-furyl)oxazolidine-2,4~dione
15 Ethyl 1-(5-bromo-2=-furyl)-l-hydroxymethanecarbox-
imidate hydrochloride (982 mg., 3.4 mmoles) was
converted to 5-(5-bromo-2-furyl)oxazolidine-2,4~-dione
(126 mg., m.p. 126-129°C., m/e 245, 247, Re 0.2 (5:1
hexane:ethyl acetate with 5% acetic acid)] by the
20 procedure of Example 57. .
| | EXAMPLE 64
2-g3-Bromo-2-fu521)-2—trimethzlsilogzethanenitrile
By the procedure of Example §5, 3=bromo-2~furaldehyde
(1.75 g., 10 mmoles) in 50 ml. of ether was reacted
25 with trimethylsilylcarbonitrile (8.8 ml., 70 mmoles)
in the presence of about 100 mg. of zinc iodide. At
the end of the 16 hour reaction period, the ether
supernatant was decanted from solids and evaporated to
dryness to yield 2-(3-bromo-2-furyl)-2-trimethylsiloxy-
30 ethanenitrile (3 g., Re 0.7 (3:1 hexane:ethyl acetate)].




64 hours .at roomtenperature. The reaction mxture was diluted with

NI ene chloride, extracted twce 10 W th saturated sodi um bi carbonate,
off over anhydrous nmagnesi um sulfate, treated with activated carbonk_) )
ered ‘and evaporated to yield 2-(2-furyl)-2-trinethyl - o
siloxyethanenitrile as an oil 136 g., 74%apnnt/CDC13/ delta: 0.2 (s, 9H)
5.6 (s, 1H); 6.4 (m 1H); 6.6 (m 15 1H);_7.4 (d, 1H)]. EXAMPLE 68 Et hyl
1-(2-Furyl)-1-hydroxymet hanecar boxi m date Fol | owi ng the procedure of
Exanpl e 56, 2-(2- furyl)-2-trimethylsiloxyethanenitrile (15 g.) was 20
reacted with saturated ethanollc hydﬁéﬁgﬁzéhﬂﬁilde except that a reaction
time of about twoe hours wasg g&%ﬁ% s_isolated by
evaporating the reaction. n1xt e to an ol partl- tioned in
400 m . of chl or of or A ARFOXH : .r he

chlorof?Lanas “ﬁéhgdgiahéeszh ﬁneahtewMéﬁﬂux&si %éﬂﬂ&ﬂéﬂi&iiﬁﬁ, wgshed
once n ied o rQus esi syl fate gd an
concerrat € tg ?rgbﬂaﬁtﬁ FSTTFé F&a& (ﬁéﬁﬁﬁﬁﬁﬁﬂﬂ:?ﬁﬁﬂ? Tate as
an oil [10.¥yqdrog&i%hBOridpnat/ GDClB/anlxél minthﬁxe(d ,atBHbout 15¥¢, 2H); 5.1

és(le%ry|y§%§ A §§E%§g§§88§8%gEE%#§P %F%E%%ﬂ%ﬁ@]ana.té?gﬁ@g@i@g

) - hydroxymsthaneehpbexaﬁfdaded(g@hylglr(aﬁ?nﬂnﬂﬂiﬁfumﬁikﬁbso[ved in 125
m. of 5 hfﬁféﬁyﬂgtﬁSﬁEéQ¥QEQEH&ﬁQt%P%Yafydﬂiéflék[EXIJ-g.JT'ethy"
10  m.p. 117-119° (dec.)].

_ _ EXAMPLE 66 B o
5-(3-Bromo-2~furyl)oxazolidine-2,6 4~dione
By the procedures of Example 60, except that

phosgene was bubbled Lnto the reaction mixture at 0 to

15 10° C.,.ethyl l- (3-bromo-2~fury1)_l-hyﬁroxymethane-
carboximidate hydrochloride (4.4 g.) was converted to
purified 5-(3~bromo-2-furyl)oxazolidine-2,4-dione
[847 mg.; m.p. 128-130°C.; Re 0.20 (5:1 hexane:ethyl U

acetate containing 5% acetic acid)].

20 Analysis: Calcd. for'c7H4o4NB:: _
c, 34.,16; H, 1.63; N, 5.69.
Found: c, 34.30; H, 1.88; N, 5.67.



amne (12.5 g., 0.124 nole) was added and the cold solution then perfused,i_
wi t h phosgene for 35 minutes, warnmed to roomtenperature and stirred for an“
addi tjonal 16 hours. The reaction m xture was slowy poured into 10

.litér ©f ice and water. The product was extracted into 3 portions @ yI
acetate. The extracts were conbi ned and product extracted into 4 portions
of | N sodi um hydroxi de. The conbi ned aqueougyextracts were acidified with

- 6N hydrochl oric acid, and product 15 extracted into 4 portions of

chl oroform The conblned chl orof orm extracts were dried over anhydrous
magnesium sul fate, treated with actlva@mimgyﬂxyv filtered and evaporated
to yield crude product 52 2ag oi (
of silica gel with 2: 12342= =
fracti ons, nonitor Ede;taﬂ.Behyg.eve(,z«ib}g .eva)p@Satm:ﬂre)ofwais a::ctoxm ©6- 48,

rified 5-(25fwexl) ol, m err me
227; IREcrygtalyléa gég?rgﬁgﬁg ugée ga@g(3 r%}égﬁﬁ%/ﬁéﬁiéﬁ%g prLduct (235
mg., 25 5 mtxtuze[etmr;edAnamrsmsth&%axiynuaqunﬁqrixg 630 3Mt.H, 3.02;
N, 8.38.. Foupgs 3
5- Hydroxy 5- (3 rret g'QPé Fg 3‘%% ?}ﬁﬁ%ﬁﬁ%s pyri méa?net rvliacﬁt%
3- N@thoxyfuraﬁ°(8°9mg emEﬁEP £oF apprUHMIRtey ati on 10),
al | oxan hydrage ﬁéuﬁsdEBYQbﬁtheﬁpém@&hﬁeﬁH5@ﬂel¥€3dﬂiﬁﬁ“ﬁitﬁﬁﬁé 4.8 g.]

and 75 ni. was diluted with methylene chloride, extracted twice
10 with saturated sodium bicarbonate, dried over anhydrous
magnesium sulfate, treated with activated carbon,
filtered and evaporated to yield 2-(2-fury1)-2-tr1methy1—
siloxyethanenitrile as an oil [36 g., 74%; pnmr/CDC13/
delta: 0.2 (s, 9H); 5.6 (s, 1H); 6.4 (m, 1E); 6.6 (m,
15 18); 7.4 (4, lH)]. ' ' '

EXAMPLE 68
Ethyl 1-(2-Furyl)-l-hydroxymethanecarboximidate
Following the procedure of Example 56, 2-(2-
furyl)-2-trimethylsiloxyethanenitrile (15 g.) was
20 reacted with saturated ethanolic hydrogen chloride,

. except that a reaction time of about two hours was
employed. Crude product was isoclated by evaporating
the reaction mixture to an oil. The oil was parti-
tioned in 400 ml. of chloroform and saturated sodium

25 bicarbonate. The chloroform was washed twice with
fresh saturated sodium bicarbonate, washed once with
brine, dried over anhydrous magnesium sulfate, fil-
tered and concentrated to yield ethyl 1l-(2-furyl)-1-
hydroxymethanecarboximidate as an oil [10.6 g., 81%;

30 pnmr/CDC13/de1ta: 1.3 (t, 3H); 4.1 (q, 2H); 5.1 (s,
1B); 4.8~5.2 (m, 1H); 6.3 (m, 2H); 7.3 (4, 1H)].




OQEEEhanoI were conbined and refluxed for 1 hour. The reaction m xture was
C d to roomtenperature and concentrated to dryness. Trituration of the
resi due 10 with 25 m. of water afforded 5-hydroxy-5-(3-nmethoxy- .
2-furyl)-2,4,6(1H 3H 5H) -pyrimdinetrione [1.9 g., mp. 120-130 (dec.), nie
240] . EXAVPLE 71 5- (3- Met hoxy- 2-furyl ) oxazol i di ne-2, 4-di one 15

5- Hydr oxy- 5- ( 3- met hoxy-2-furyl)-2, 4, 6( 1HWSH, 5H) - pyrlnldlnetrlone (1.7 g.)
was stirred with 1N sodlun1hydrOX|de (14 m., 14 mmoles) for 20 m nutes.

The reaction mxture was acidified with acetic acid and product extracted

into ethyl acetate and isolated in 2Q§§A§E&§d§_forn1by evaporation to an
oi . Chronatography on ca-df0iy1 Pbxsibi £8i8EL2 , LR hREed by tlc,

af f orded 5-(3-nethoxy-2-f .
102-[err], [err]agaiiﬁﬂfL3u£&ﬁ¥;¥R}WQY%E%¥EW%tQF@QCQWP86éﬂFéa$@|d)] 25
EXAMPLE 72 21055Pkeny 6.2 tncled ) -was tdigsdiveai iﬁXYEShﬁlmenbErl l e
o Lr1 et ry PELEEE Kok dehvasbdeddh Sl codl of ST 0288c" SERICHAL 1 1
zinc iodi deamAhber(lIZ.timg. 0f0 Sk24 nnm];a)atwa.soadde&panét the, cblld i ndi cat ed
o0 phony B51RHLCE Sndst BAlLAD 18 SRE3eHE Bor 35 pingtess o o
(5:1 hexanewarhed 3B roq;té:qmemtursmesﬂ;raedd:pr an additional
16 hours. The reaction mixture was slowly poured into
10 1 liter of ice and water. The product was extracted
into 3 portions of ethyl acetate. The extracts were
combined and product extracted into 4 portions of 1N
sodium hydroxide. The combined aqueous extracts were
acidified with 6N hydrochloric acid, and product
15 extracted into 4 portions of chloroform. The combined
chloroform extracts were dried over anhydrous magnesium
sulfate, treated with activated carbon, filtered and
evaporated to yield crude product as an oil (2.1 g.).
Column chromatography on 100 g. of silica gel with 2:1
20 chloroform:ethyl acetate as eluant in 10 ml. fractions,
monitored by tlc, gave, by evaporation of fractions
36-48, purified 5-(2~furyl)oxazolidine-2,4-dione
(281 mg.; m.p. 99~-102°C.; m/e 167). Recrystallization
from toluene gave more highly purified product (235 mg.,
25 m.p. 101-103°C.).

Analzsls. Calcd. for C H OIN.}

50.5T H, 3 02; N, 8.38.
Found: , 50.41; H, 3.25; N, 8.28.



EXAMPLE 73 Et hyl 1-Hydroxy-1-(5-phenyl-2-thienyl)- nethanecarboxi
Hydr ochl ori de 2-(5-Phenyl -2-thienyl)-2-trinethylsiloxyethane- 5
(1.59) was dissolved in 30 nl. of cold, saturated ethanolic hyd
chloride and maintained at 0 to SOC. for about 17 hours. The reaction

m xture was evaporated to dryness and triturated with ethyl acetate to

yi el d et hyl 1-hydroxy-|-(5-pheny|-2-thienyILﬂ,10 , nmet hanecar boxi m dat e
hydrochloride [0.9 g.; pnm/DVBQ delta: includes 1.1 (3R); 4.0 (2H); 5.2
(1H); 6.5 (1H)]. EXAMPLE 74 5-(5-Phenyl -2-thienyl)oxazolidi ne-2,4-di one 15
Et hyl 1-hydroxy-I|-(5-phenyl -2-thienyl) mgkihMpee Gga boxi m date hydrochl ori de

(790 ny., 2.6 mmvles) and tréeghélaning'gsz'qng'lo | es) were reacted
wi th phosgene and product is38la¢feqd°%¢cordrng 3 reHs iR ydddur es of Exanpl e
12, except that the el uant ia;ﬂ@é(lﬂ,3H;5H0&Egggnﬁ@mmaﬁtﬂum§:2:1 et hyl
; ' A &2- L oxazQl 1.d1 Ne..2, 4-
o b 233 L err Lf?“iﬁ%?’?g?@ﬂ@i?%h?zséw' BpbrpRiatey, Bt pure o |
Preparationolf) i, allezan\hydrate HSASRIEhidroxy-

5.40. 255

2-(2-Thi enyl ) -2- 4 1 ("B hyk St T RATn th f_[Exanpl e
67 25 henal Heby s VB ShPiyeERatathbt i 6oy 418 BL.OCGH, O mi o F
30 with t3F ngthgpet | yere, sembinedeapdoreflnxed tier dr demime fheinc

-(2-thi -2-tri hyl si hanenitril e
2-(2-thienyl) coﬁéén éagegngx &t gsg.ltTEituration of the residue

10 with 25 ml. of water afforded S5-hydroxy=-5-(3-methoxy~-
2-furyl)-2,4,6(1H,3H,5H)~pyrimidinetrione [1.9 g.,
m.p. 120=130 (dec.), m/e 240].
| EXAMPLE 71
5-(3-Methoxy—24fury1)oxazolidine-2,4-dione
15 5-Hydroxy-5-(3-methoxy-2-furyl)-2,4,6(1H,3H,5H) -
pyrimidinetrione (1.7 g.) was stirred with 1N_s6dium
hydroxide (14 ml., 14 mmoles) for 20 minutes. The

i odi de (approxte@d®ion Onbxture Wag! 8bBled to room temperature and

U reaction mixture was acidified with acetic acid and
product extracted into ethyl acetate and isolated in
20 crude form by evaporation to an oil. Chromatography

on ca. 100 ml. of silica gel, monitored by tlc,
afforded 5-(3-methoxy-2-fury1)oxazolidine-2,4¥dione
{470 mg., m.p. 102-104°C., Rg 0.6 (1:1 hexane:ethyl
acetate with 5% acetic acid)]). :
25 . EXAMPLE 72
2-(5-Phenyl-2-thienyl)=-2-
trimethzlsilogxethanenitrile
5-Phenyl-2-thenaldehyde (0.9 g.) in 35 ml. of
. ether was reacted with 1 ml. of trimethylsilylcarbo-
30 nitrile in the presence of about 50 mg. of zinc iodide.
After 1 hour of stirring at room temperature, tlc
indicated reaction was complete. Evaporation to _
dryness gave 2-(5-phenyl-2-thienyl)~-2-trimethylsiloxy-
| ethanenitrile [1.65 g.,'Rf 0.5 (5:1 hexane:ethyl
35 acetate with 5% acetic acid)].



h ,:n oil [92 g.; me 211; pnnr/[err]/delta: 0.2 (s, 9H); 5.8 (s, I H);
.5 (m 3H)]. EXAMPLE 76 Et hyl o
d

roxy-1-(2-thienyl)nethanecarboxi m date < .
2 (2 Thienyl)-2-trimethyl siloxyethanenitrile (45 g.) was dissolved in 450
m .. of absolute ethanol. 5 The sol uti om,was cooled to O-[err] and
perfused with hydrogen chloride for 40 mnutes. The m xture was kept at
about [err] for 16 hours and evaporated to dryness. The residue was
triturated with four 200 m . porti onsEXAMPLEer73 and then partitioned

B?E:ﬁggn:?g.n%helgrganlEgﬁﬁgyie&gg%§ggaga swgggﬁaﬁgﬁﬁagﬁﬁigg%h - sodi um

bicﬁébo?ﬁtﬁ 1tLeated mnthmettanaceaboaubodﬁthIgmgggghﬁurxﬁﬂmentrafeahtgh
e i i

e A

15 solidified on sta
2H): ¥.2 (snityile 01¢6 ggH)was élssgl(vmi m) 307!1@--801_f(cs°lq.H)] EXAVPLE
z7h5d§g Th:Q?%&ﬂf?@@&'ééhaﬁoiié ﬁga&e E?h?hlorlde and malnt%lned |

Yy Xy-1- I.en nethanecar al e Mol €S an
triethylam rfe (é %+é % gug nb@?fswergﬁ%:iﬁﬁqR&quW PR . of
tetrahydro- ﬁaﬁa@vapahstealublaayneSsceﬁheQﬁwtd}dﬁﬂa]wxﬁhiéﬁhjvsed Wi th
phosgene for_ 45

B0 o] - ARREFRECES okt A 11 BHBYRad PSRRIl B TR SREE) €7 ushed

i ce.10 The pmm&hﬁneearbukxmm&adeihydrbchlhnmae(ﬁb 9 g.; pnmr/DMSO/
delta: includes 1.1 (3H); 4.0 (2H); 5.2 (1H); 6.5

(1H)].
. ~ EXAMPLE 74
5-(S5-Phenyl-2-thienyl)oxazolidine-2,4-dione
15 Ethyl l-hydroxy-1l-(5-phenyl- 2-th:|.eny1)methane-

carboximidate hydrochloride (790 mg., 2.6 mmoles) and.
triethylamine (1.4 ml., 10 mmoles) were reacted with
phosgene and'product'isolated aécording to the pro-
cedures of Example 12, except that the eluant in the o/

20 chromatography was 2:1 ethyl acetate:hexane, affording
S5-{5-phenyl-2-thienyl)oxazolidine-2,4~dione (172 mg.,
m.p. 233=-235°C.).
Analysis: Caled. for Cy3HgO3NS:

' c, 60.23; H, 3.50; N, 5.40.

25 Found: c, 59.94; H, 3.65; N, 5.38.
. EXAMPLE 75
g 2-(2-Thienzlz—Z-trimethzisilogzethanenitrile

By the procedure of Example 67, 2-thenaldehyde
. (56.1 g., 46.8 ml., 0.5 mole) was reacted for 16 hours
30 with trimethylsilylcarbonitrile (60 ml.) in the
| presence of zinc iodide (approximately 0.5 g.),
yielding 2-(2-thienyl)-2-trimethylsiloxyethanenitrile
as an oil [92 g.; m/e 211; pnmr/CDCl;/delta: 0.2 (s,
9H); 5.8 (s, 1H); 6.9=7.5 (m, 3H)I.



et hyl

extracts were vvasgeg g&h B
treated with acti

Recryehamthﬂenyiﬁ#Zﬁnrxmemh¥ﬂailgxne hanenitrile

acetate in three portions.. The conbined ethyl acetate extracts 3
then extracted twice with saturated sodi um bi carbonate and once with 1:14 .
sat urat ed sodi um carbonat e: wat er. The corle®hed bi car bonate and 30

_ caf bondt e washes were acidified to pH 1-2 with 6N hydrochloric acid anéfi%§§
product extracted into several portchxAMPLEthér The conblned et her .

(3.0 9.).

5- (2-thi enyl

Anal ysi s:

45. 99;

2- ( 3- Met hyl
procedure o
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were ¥

i Raaklel at e,

r oduct

AV 2b) k«%[{'%] s‘b&ﬂg‘g@@s& 1, GPanidfubel ekhamod 183).
2T8e amfﬂfuég was gooed &) 0- c. and per%useg witipun ’
P;&Jaﬁgay 1?o££déref$y| 50 | pxyetasnenthei méxEaeowasy t he

n the

th t.h | dehyd 25 |
reacted wit kept a§r§hﬁ§?wﬁg§1 ﬁ%ﬁ?g&?Fee eﬁép% ?&% 1 ourgD|6) he

presence of

20Q m .

' Exanple 13

85, Ofpiyd fh?esmhdewaihtriEarated wiithufoura 208 Mk ed

3, PRTRYER, 5. YR ﬁ”ddfzgéﬁgeéﬁﬁt"??&f‘?%%"%?pr‘“""M g

| o
ethanenotrlbflﬁihnyleﬁﬁméhlmmmdéeanﬂlastnaated Bog4um Q;R%Fes
(s, 1H);

I-Fydroxy 1

15

k-4

40

O, eiehodilaid BRadd i) ba SHENPLRLER By sai':urated

sodium bicarbonate, treated with activated carbon,
filtered and concentrated to yield ethyl 1-hydroxy~-1-

(2-thienyl)methanecarboximidate as- an oil which

solidified on standing [10 g.; pnmr/CDCl,/delta: 1.2

(t, 3B); 4.1 (q, 2H); 5.2 (s, 1), 5.9 (s, 1H); 6.8-7.3

(m, 3H); 7. 3-8 1 (s, 13)]
| ' "EXAMPLE 77
S-tzérhienyl)oxazol;dlne-z,4-dione
Ethyl l-hydroxy-l-(2-thienyl)methanecarboximidate
(10 g., 5.4 mmoles) and triethylamine (15.1 ml.,
10.8 mmoles) were dissolved in 100 ml. of tetrahydro~

wi.t h

H: 5.7

JEU RO |

furan. The soclution was cooled to 0-5°C. and perfused

with phosgene for 45 minutes. Stirring was continued
for an additional 5 hours at 0-5°C. The reaction
mixture was poured slowly over 1500 ml. of crushed
ice. The product was extracted into l.1 liter of
ethyl acetate in three portionms. The combined ethyl
acetate extracts were then extracted twice with
saturated sodium bicarbonate and once with 1l:1 saturat
sodium carbonate:water. The combined bicarbonate and
carbonate washes were acidified to pH 1-2 with 6N
hydrochloric acid and product extracted into several -
portions of ether. The combined ether extracts were
washed with brine, dried over anhydrous magnesium
sulfate, trsated wish activaited charccel, Zilsered and
evaporated to yield product (3.0 g.). Recrystallizati
from toluene afforded.S5~(2-thienyl)oxazolidine=-2,4~
dione (1.8 g.; m.p. 138-140°C., m/e 183).
Analxszs. Calcd. for C735N03S.

C, 45.89; H, 2.75; N, 7.65.
Found: C, 45.99; E, 2.87; N, 7.62.

ed

on



t hi enyl ) met hanecar boxi m dat e

DA Met hyl - 2-thienyl)-2-trimethylsiloxyethane- nitrile (13 g.) was added
‘n se to 100 m. of cold ethanol, saturated with hydrogen chloridew/ :s
keEbi'ng the tenperature at 0-4C. After 1 hour at O-[err], the 20

reaction m xture was evaporated to dryness. The residue was triturated
three times with 100 ni. portions of ethefMAand then partitioned between
300 mM. of methylene chloride and saturated sodi um bi carbonate. The

separated nmethyl ené chloride |ayer was washed with 25 two additi onal

portions of saturated sodi um bi car bonEXAMPLE] 18 over anhydrous magnesium

sul fate, filterezgagd i I i ) a(r{’ezﬂi?éﬂ‘MeZ'
5

thienyl)nethanecaé : . ,
EXAVPLE 80 5. ( 3- NP JPFBRaSBFPdPHe EXambl o ke Edmpethyl-
| - hydr oxy- | zﬁthﬂn&mdeﬁydélemyLﬁngthaOeascmbne»|wuda&@abiéhsymtﬂ)03 nDIe)

digsol h | ed 0-
Triettyie a1 Gendi LELIBYIRORE 7B 180 BoA et LT O s
per fused wi thhepiperpence orf 3504i mgt eof akdcpdodddes| olhe ineecctlids t er of
ice and wat ?sz%ﬂﬁé’ém&il&‘@édeﬁ&ﬂchﬁg RALo Ehhg%h%greﬁeo?ufg {%ract od

acetate. The e acetate exiracts were conb
into four p@nd oﬁﬁr%he%a%s@h@‘éadsaasgnasp@aﬂéasatt@ Eﬂw%ﬂl}ved aqueous

extracts wergs@otdidd ezl mlﬁ@&bxd&eﬁ%ﬁm-Qc&lﬂl@c&wﬁ@a@xﬁext racted

I'“()f%portuﬂkaﬁgnié§ile Ehglg??egg%’ pnmr/CDCl /delta: 0.2 (s,

9H), 2.3 (s, 3H), 5 7 (s, 1BH); 6.8 (d, 18); 7.25 (4,

1H)]. :
) S o | EXAMPLE 79
e ' Ethyl 1-Hydroxy-1-{3-methyl-2-
15 : thienyl )methanecarboximidate

2-(3-Methyl-2-thienyl}-2-trimethylsiloxyethane-
nitrile (13 g.) was added dropwise to 100 ml. of cold
ethanol, saturated with hydrogen chloride, keeping the W
temperature at 0-4°C. After 1 hour at 0-4°C., the
20 reaction mixture was evapdrated to dryness. The
residue was triturated three times with 100 ml.
portions of ether, and then partitioned between 300 ml.
of methylene chloride and saturated sodium bicarbonate.
The separated methylene chloride layer was washed with
25 two additional portions of saturated sodium bicarbonate,
dried over ahhydroué magnesium sulfate, filtered and
evaporated to yield ethyl l-hydroxy-l-(3-methyl-2-
thienyl)methanecarboximidate (8.0 g., 69%; m.p. 73=-76°C.;
m/e 199).



15 The conbi ned fresh organic extracts were dried over anhydr ous '
nagnesiun1su|fate filtered, and evaporated to yield product as an oin§§§4
I

g.; %, which crystalllzed on scratching. Recrystallization fromto
.gave purified 5-(3-nmethyl-2-thienyl)oxazolidine- 20 2,4-dione (1.8
‘31%overall; mp. 119-[err], me 197). Analysis: Calcd. for [err]: C,

48.72; H, 3.58; N, 7.10. Found: C, 48.65; H 3.58; N, 7.01. 25

A second crop of product (0.63 g.) was obtaiwed by extraction of the

initial ethyl acetate extracts with 3 portions of 1N sodi um hydroxi de,

foll owed by further isolation as above.. EXAMPLE 81

2- (5-Met hyl -2-thienyl)- 2- tr|nethyIS|onyﬂﬂhﬂﬂﬂmlacile

5- Met hyl - 2-t henal dehyde €25 a0 avasP R ' (26 ) and

100-m . of ether were co(s;!i3 ¢ g She

TrlnethyI5|IyIcarbo-Eﬁhwﬂuhamyﬂrdxx;l-«SimathykﬁZwtnlqmmbhmdtbpnase and

the reaction m xhigg 8¢ f@r adgy t c
e AR A L ]

m xture was dil ut of® 10

portions ®f 5% gédmﬂtm Sifcél%ﬁé'&@rqm 304 1£eaked5ted 0-H2+ i oREiethyl-

brine, dried ovamaahmr ngrrB,grstwmqu fales ddiéﬁrw@sa@ddéaﬁpenét ed to
dryness to prod anenitrile

-nmet h -thien trimethyl si]ox
[42 g. pnnr/[eFP?Pgé Wags’ e seq 1%hﬂé%9§$??% géﬁﬂégﬂgﬁn? kes1h)
6.6-7. 4 (m and poured slowly 1nto 1 liter of ice and water. The

product was extracted into three portions of ethyl

10 acetate. The ethyl acetate extracts were combined and
product extracted into four portions of saturated
sodium bicarbonate. The combined aqueous extracts

s Co were acidified with 6N hydrochloric acid and product
e reextracted into 3 portions of ffesh ethyl acetate.
15 The combined fresh organic extracts were dried over
anhydrous magnesium sulfate, filtered, and evaporated
- to yield product as an oil (2.4 g., 41%), which
-/ crystallized on scratching. Recrystallization from
toluene gave purifiéd 5-(3-methy1 2-thienyl)oxazolidine-
20 2, 4-dlone (1.84 g., 31% overall; m.p. 119-121°c., m/e
' 197).
Analysis: Caled. for CSH7O3NS:
, C, 48.72; H, 3.58; N, 7.10.
 Found: C, 48.65; H, 3.58; N, 7.01.

25 A second crop of product (0.63 g.) was obtained
by extraction of the initial ethyl acetate extracts
with 3 portions of 1N sodium hydroxide, followed by
further lsolatlon as above.

(M



2H)]. EXAMPLE 82. Ethyl |-Hydroxy-I-(5-nethyl-2-thienyl) -
tlanecar boxi m dat e Hydrochl ori de 20 Wth cooling to O-[err],
G§¥O| (550 m.) was saturated with hydrogen chloride. 2-(5-Methyl-Q/ ..
eyl )-2-trimethyl siloxyethanenitrile (42 g.) was dissolved in portions
and”the solution maintained at [err] for 2,5 hours. The reaction m xture
was evaporated 25 to dryness and the raéldue triturated with diethyl
ether to provide ethyl |-hydroxy-I-(5-nethyl-2-thienyl)-
met hanecar boxi m dat e hydrochl ori de (3§ngpLg131 122 [err], pnnr/DVSQ delta:
1.1-1.6 (3H); 2.5 (3E); 4.6 (2%&; g (le)] EXAMPLE 83
5- (5- Met hyl - 2- t hi enyl ) oxazol i di iz 97H4e FnY
| - hydroxy-| - (5- net hyl - 2- f ur 3+t penbéthel st dokesithafand tiddreochl oride (10 g.
0.042 nol e) was ed . .y 0.14 nole) in -
250 m . of tetraﬁ@cf?%ﬁ?xngnga ?e?r‘]’ T e“@gléd r «ﬁ'@ﬁ on m xture
was peBf usedadide phasgeame. ¥ 0and0100 nmilespfnathed wereoconbdmest at ure and
pour ed portl o) 7 ush oduct was
oxt ract od i R {90 %%@rﬁp o bor gﬁgbgfgg?ﬁé a?gflg"t %hY$QQI§9hcﬁr Acet at e
extracts werd s n@aﬁﬁext@a&@eﬂolﬁﬂ hwﬂﬁoaﬂésdnﬁromﬂﬁa)r@d)f AN sodi um

hydroxi de. e ol £insh Hftieue ¥l eed ¥BEC R Hdikabu b Mudnaehl oric

Bha2E]

acid and then extracted 15 .- m . portions _of fresh ethyl
acetate. Trkhe reaction mlxture was dzluted with 100 ml. of
10 ether, washed_wtlh.two 50 ml. portions of 5% sodlum

bicarbonete, washed with two 25 ml. portions of brine,

dried over anhydrous magnesium sulfate, filtered and

evaporated to dryness to produce 2-(5-methyl-2-thienyl)-

Z-trlmethylslloxyethanenltrile [42 g.; pnmr/CDcl /delta:
1s 0.2 (s, 9H); 2.2 (s, 3H); 5. 6 (s, 1H); 6.6=7.4 (m,

2H)].

. EXAMPLE 82 .
Ethyl 1-Hydroxy-1-(5-methyl-2-thienyl)=-
methanecarboximidate Hydrochloride o/

20 With cooling to 0-5°C., ethanol (550 ml.) was

saturated with hydrogen chloride.  2-(5-Methyl-2-

thienyl)=-2~-trimethylsiloxyethanenitrile (42 g.) was

dissolved in portions and the solution maintained at

0°C. for 2.5 hours. The reaction mixture was evaporated
25 to dryness and the residue triturated with diethyl

ether to provide ethyl l-hydroxy-l-(5-methyl-2-thienyl)-

methanecarboximidate hydrochloride [33 g.; m.p.

122-123°C., pnmr/DMSO/delta: 1.1-1.6 (3H); 2.5 (3H);

4.6 (2B); 5.9 (1H); 6.6-72 (2H)]. . '




| ast, conbi ned organic extracts were dried over anhydrous nmagnesi um
sulfate, filtered and evaporated to yield _ .
5- ¢5-Rethyl - 2-t hi enyl ) oxazol i di.ne-2,4-dione (7.2 g.). Recrystallization
frdm \h‘foro_f or m hexane 20 gave purified product (910 ng.; mp.
108-109C.; me 197). EXAMPLE 84
2-(5-Chloro-2-thienyl)-2-trinethylsiloxyethanenitrile 5-Chlorothenal dehyde
(5 9., 34 mvles) was conbined with zinc ioc{igge (50 ng.) and 30 m . of

di ethyl ether 5 and cooled to [err]. Trinethylsilylcarbonitrile (4.04
g., 40 mmol es) was added dropw .se and the reaction m xture warned to room
tenperature and stirred for 4 hours. Adgdampra sgjual portions of

trinmethylsilylcarbonitrj i.de_were added. and t he reaction
- sxazgliainend, GAfde Lo

stirred an 10 addi ti
with ether, washed E;thrlltﬁchgdruky-yler(ﬁmaﬂ:kqﬁl-&%ﬁmirhméﬁkméonate

hed | f at
and evapor at ed- E5osrapiagt o hyREockiEI Y T SRS A hane- 15
nitrile & an @wb{-neé githpprictbyipmide £14.0 35,094 male) (31 1H); 7.0
(9, 2H]. By thaegsgye art heéraﬁth%&a% tam@?o%gmqﬂ% f-5o¢

fl uoro- 2-t henal dehyde, | uor, 0= 2-t henal dehyd | uor o- 3- t'henal?dehye
[ Gronowi t z ano‘:%@eﬁea%é% mixturg wasl,peﬁ@‘.usg\gi rithy phosgenRFoRbst ract s

75, 20080c], 430fhipcees; tba&aédebbd%ooﬁrmaﬂyaﬁa&ﬁ& ctf&mdﬂ and
4- nethylthlo 3- thenaldl g ﬁ@ on¥§r§ respectiv é}é& lce. The
2-(3-fi uoro- 2-PRAFERPRYL5S; PPER: APPYS & ?eﬂﬂan GSY _

10  product was extracted into two 200 ml. portions of
ethyl acetate. The ethyl acetate extracts were
combined and extracted with two 150 ml. portions of 1N
sodium hydroxide. The combined agueous extracts were
acidified with hydrochioric acid and then extracted

15 with two 250 ml. portions of fresh ethyl acetate. The

last, combined organic extracts were dried over

anhydrous.mégnesium sulfate, filtered and evaporated

to yield 5-(5-methyl-2-thienyl)oxazolidine-2,4~-dione

(7.2 g.). Recrystallization from chloroform/hexane

20 gave purified product (910 mg., m.p. 108-109°C.; m/e
197).




2-(4-fluoro-2-thienyl)-2-trinmethylsiloxyethanenitrile, 25

nfl uoro-2-thienyl)-2-trinethylsiloxyethanenitrile,

21 ¢®y¥ | uoro-3-thienyl)-2-trinethylsiloxyethanenitrile, W/
2AEX/f 1 uoro-3-thienyl )-2-trinmethyl sil oxyethanenitrile, 2-

et hoxy-3-thienyl)-2-trinmethyl sil oxyethanenitrile,
2-(4-methylthio-3-thienyl)-2-trinmethylsild®yethanenitrile. EXAMPLE 85
Et hyl 1-(5-Chloro-2-thienyl)-1- hydroxynet hanecar boxi m date Hydrochl ori de
2-(5-Chloro-2-thienyl)-2-trinethylsil oxyethane- 5 nitrile (4 g.) was
di ssol ved in absolute ethanol (100 nl EXAMPOR %blutlon was cooled to

0-[err]hand satugatgdcﬂﬁbgohydkgg%& | idSme SO0 XL NS £ Pgld
;?;iéGSoFFGSe?LyIgizgéorfggenagdehyde (5 g., 34 mmoles) was combined
chlo;o 2- thueﬁyh)zinbygbaxuaeub?n aganb@Agrizagg h (]}ﬂé%%f% Fﬁ

?2Eg; 4-(1%#?' é@f?é E% ﬂecnetﬁgémegﬁgﬁﬁﬁﬁﬁlqﬁq Niderike ¢ Hé % e%edlng
Exanpl e are t@rmmoled)twast bBibedi- @Fobwiden-antb tr?le reaction m:.xture

2-th I t

1- E4I ?Inﬁoz o ‘lggﬁ*ﬁe?g%qe%%ﬁg)%?ne%%%n%@g%k%'%‘?% aéq% f}b‘%ﬁ‘&?ﬂ oride,

e:ﬂy: % (g fA@d#%iqnﬂhueqyal Porﬁyenexpﬁbﬁhameganmksmkabaxb¢qitrmhéor|de |
ﬁyd)r/ochl (()I’I déeﬂalg%@?/é igz.ﬁ?&% )uvg?:g éapﬁg%@%%hqu%%%tﬁ%%%%r%m m dat e
hydr otfl or i RddkEHonal_ kg herysk- @henspﬁsﬁ}aywmix;gngrnamamebmtg®X|n1date
hydr ochl or i deimdeﬂhéwrﬁéshéd( %1 ¥Rt Bybt Rioom-.! Hcr4 JH Ne@eggr box-

sodium bicarbonate, washed once with 30 ml. of brine,
dried over anhydrous magnesium sulfate and evaporated
to yield 2-(5-chloro-2-thieny1)-Z-trimethylsiloxyethane—

15 nitrile as an oil [4 0 g., pnmr/CDcl /delta- 0.3 (s,
9H); 5.7 (s, 1H); 7.0 (g, 2H)].

By the same method, 3-fluoro~-2- thenaldehyde, 4-
- fluoro-2-thenaldehyde, 5-fluoro-2-thenaldehyde, 5-
fluoro-3-thenaldehye [Gronowitz and Rosen, Chem. Ser.

20 1, pp. 33-43 (1971); Chem. Abstracts 75, 20080c}, 4-
fluoro-3~-thenaldehyde, 4-methoxy-3-thenaldehyde, and
4-methylthio-3~thenaldehyde are converted, respectively,
to 2-(3-flucro-2-thienyl)=-2-trimethylsiloxyethanenitrile,
2-(4-fluoro-2-thienyl)=-2-trimethylsiloxyethanenitrile,

25 2-(5-fluoro-2-thienyl)=-2-trimethylsiloxyethanenitrile,

| 27(S-fluoro-B-thienyl)-Z-trimethylsiloxyethanenitrile,
2-(4-fluoro-3-thienyl)-2-trimethy1siloxyethanenitrile,
2=(4-methoxy-3-thienyl)=-2-trimethylsiloxyethanenitrile,
2-(4-ﬁethy1thio-3-thieny1)-Z-trimethylsiloxYethanenitriie.

(o



i m dat e hydrochl ori de. . EXAMPLE 86

5-(5-Chl or o- 2- thlenyl)oxazolldlne 2, 4-di one Et hyl S
1- (S,QB/oro 2-thienyl)-1- hydroxynethane- car boxi m dat e hydrochlorlde TR
.0., 127mvol es) and 5 triethylamne (4.0 g., 39 nmol es) were conbi

.' 187
90 m. of tetrahydrofuran and cooled to [err]. The slurry was perfuses
phosgene for 30 minutes, warnmed to roomtenperature and stirred for
hours. The reaction m xture was poured slo into 100 m . 10 of crushed
i ce. and product extracted into two 100 m . portions of ethyl acetate. The

conbi ned ethyl acetate extracts were baiﬁéﬂ@é@gﬂ&ﬁﬁth two 50 ml. portions
of water and one 50 ml. portion of  satur m chl oride, dried over

anhydr ous nagnesium sul fate, E&hyl I#dSiﬂh&btﬁE&iﬁﬂb@ﬁ@lEdl#o a sem-solid
(2.5 g.). RecrystallizatihQ)x

chl or o- 2-t hi enyl ) oxazol i @ =t} ; &nal ysi s:
Calcd. for [err]: 2@-(5°Ch10r0-2°thien¥iXﬁﬁ-tflmQEWyl$glex¥ethﬁnand C,

38.17; Hg 2. 07n1@r1§e9%4 2] 5%?3%5?%%&’ h%bQBf@ée'Q%HQnSihers of the

pr ecedi ng Exanp e are converte
t hi enyl ) oxazol i{d0Qemi «d-di Fhe QPRQF¥QQKﬂ§§2FQ¢ﬂ%ﬁyF9 0205°C. and

oxazo#:dlne 2, éﬁ%h&ﬁﬁed5wﬁiﬁ| #bééﬂf&ﬁ!&ii&éﬁzoihdlf@ac@zéndmﬂﬁeure
(5 oo S R RO REO S % 4 HBNS, vaporated to aryness
(4- met hoxy- 3- thnénybﬂtumaﬁedﬁwﬁrﬁ&eﬂhehctméy&n&& §41id ethyl 1-(5-
10 chloro-z-thienyl)-1-hydroxymethanecarboximidate hydro-
chloride [3 g., pnmr/DMSO/delta: 1.2 (3H); 4.2 (2H);
5.3 (1H); 6.6 (1H); 6.9 (1H); 7.4 (l1H); 8.4 (lH)].
By the same method, the other nitriles of the
preceding Example are converted to ethyl 1-(3-fluoro-
15 2-thieny1)-1-hydroxymethanecarboximidate hydrochloride,
ethyl l1l-(4~-fluoro=-2-thienyl)-l-hydroxymethanecarbox-
imidate hydrochloride, ethyl 1-(5-fluoro-2-thienyl)-1l-
U hydroxymethanecarboximidate hydrochloride, ethyl 1=-(5=-
fluoro-3-thienyl)-l~hydroxymethanecarboximidate
20 hydrochloride, ethyl 1l=-(4-fluoro-3-thienyl)-l-hydroxy-
methanecarboximidate hydrochloride, ethyl l-hydroxy-1l-
. (4-methoxy-3-thienyl)methanecarboximidate hydrochloride
‘and l~-hydroxy=-l-{4-methylthio=-3-thienylmethanecarbox-
imidate hydrochloride.




met hyl t hi o- 3-t hi enyl ) oxazol i di ne- 2, 4- di one. EXAMPLE 87
2- (4-Bronp-3-thienvl)-2-trinethylsiloxyethanenitrile 4-Bronp-3-thenal dehyde
Giégig,, 29 nmoles) in 75-m. of methylene chloride was cooled to O-[grj], 5
Zi A odide (50 ng.) was added, followed by the dropw se addition of -
tr thylsilylcarbonitrile (3.47 g., 35 qg?les) over a 3 mnute period. The
m xture was warned to roomtenperature, S¥?rred for 16 hours, washed tw ce
wi th saturated sodi um bi carbonate, 10 washed with brine, dried over

anhydr ous nmagnesi um sul f at e, filteremhgig?fya@@rated to yield 2-(4-brono-
= 3-thieny|)-2-trineth%lsiloxyethanenh TTTe oil (7.6 g., 90% me
291/ 289). EXAWPLE 882rd3=Chloro-2-thienyl)oxazglidige~B; éndisnehi enyl)-

2 ChBromo. 3t hl e A loro-2-thienyl) “ithydzoyyngthaper L 1
et hanol , COSFEE°FE%&93%€éhﬁgiiéﬁ&ﬁF fQ%EQiQWtrﬂ%y@m%b%ﬁ?cﬁndride for 45
m nut 8s. 20triefhydamimeadd.l @ng 30 nMdlELP werd-é&mbinéAeineaction

o o o o8 00T ek ST i SR YL LG8 ey V219 L0
taken up i nshurFytwes perfusied eritlciphosgenantbsa3trmirdtesdi um 25 _
ko oo arhie, 260 2RSS S LA Hoto g Rsggg 1 oo
magnesi um sTReaFeactippnemdrtare s @auret tslowky dintdyl00-%2.

10 of crushed ice and product extracted into two 100 ml.
portions of ethyl acetate. The combined ethyl acetate
extracts were back-washed with two 50 ml. éortions of
water and one 50 ml. portion of saturated sodium
chloride, dried over anhydrous magnesium.sulféte,

15 ‘filtered and evaporated to a semi-solid (2.5 g.).
Recrystallization from toluene provided purified 5-(5-
chloro-z-thienyl)oxazolidiné—2,4—dione (0.6 g., m.p.
126-130°C.). '

Analysis: Calcd. for C7H4O3Nc15: e

20 C, 38.64; H, 1.84; N, 6.44.

Found: c, 38.17; H, 2.07; N, 6.91. _

By the same method the other imino ethers of the
preceding Example are converted to 5-(3-f1uoro-2- '
thienyl)oxazolidine-2,4~dione, 5-(4-filuoro-2-thienyl)-

- 25 oxazolidine-2,4-diohe, 5=(5=-fluoro-2-thienyl)oxazolidine-
2,4-dione, 5-(5-fluoro-3-thienyl)oxazolidine-2,4~
dione, 5-(4-fluoro-3-thienyl)oxazolidine-2,4~-dione, 5-
(4-methoxy=-3-thienyl)oxazolidine~2,4~dione and 5-(4-
methylthio~3~thienyl)oxazolidine-2,4-dione.




br ono- 3-t'hi enyl ) - 1- hydr oxynmet hanecar boxi m date as an 30 oil (6.1 g.,
- 89% me 265/ 263). EXAMPLE 89 5-(4-Brono-3-thienyl)oxazolidine-2, 4- e
Ethyl; | - (4-brono-3-thienyl)-I-hydroxynmet hane- carboximdate (6.0 g., 23
“'nnﬁf§§f and triethylamne 5 (5.15 g., 51 mmoles) were conbined in 25&
m . of tetrahydrofuran, cooled in an ice-water bath and perfused with
phosgene for 35 mnutes. The reaction m xture was warned to room
tenperature, stirred for 1.5 hours, poured #@wy over 1 liter of crushed
ice, 10 and product extracted into 3 portions of nethylene chloride. The
conbi ned net hyl ene chl ori de extracts o ted to an oil
crystallized by the addition of a snarﬁg gﬁgﬁﬂgf.ether and hexane, and
triturated i n abo@t(48BromoeB-¢hiienvild 4Z-Hminethi Iy idmnetiarenyitrilé

20 1 of tol lene arEsesaatnepiludiyhe (e ) las IS A4 T 07 LT
263/ 261) . Al t éPnalivefymethyleneechdginidervast qanded t4e Wr3tei vative of
oL gRcasalae 308 VA heg, AL SO 1100
hydr oxy- 2, 4, 6BFPPYLESHRAGS EARR) Pfe trimieshyY gl iy FarPamE Tk edur e of
Exampl e 55, ths.4atge, BS mmbles)eovier A8 @ETivtdl period. The
5_(4_bronD_3_£E§gg¥e)8§32%£Egege§%’%b&§5temﬁgégg%re, stirred. for

16 hours, washed twice with saturated sodium bicarbonate,

10 washed with brine, dried over anhydrous magnesium .
sulfate, fil;ered and evaporated to yield 2-(4-bromo-
3-thienyl)=-2~trimethylsiloxyethanenitrile as an oil
(7.6 g., 90%, m/e 291/289). _

| 'EXAMPLE 88

15 _ Ethyl 1-(4-Bromo=-3-thienyl)-

1-hydroxymethanecarboximidate
2-(4-Bromo-34thieny1)-Z—trimethylsiloxyethanenitrile
W, (7.5 g.) in 200 ml. of ethanol, cooled in an ice bath,
- was perfused with hydrogen chloride for 45 minutes.

20 After an additional 20 minutes at 0-5°C. the reaction
mixture was evaporeted to dryness and triturated with
ether to yield the hydrochloride salt of the product
as a hygroscopic solid. The salt was taken up in a
mixture of ﬁethylene chloride and saturated sodium

25 bicarbonate. The separated methylene chloride layer

¢ was washed twice with saturated sodium bicarbonate,

' washed withfbrine, dried over anhydrous magnesium
sulfate, filtered and evaporated to yield ethyl 1-(4-
bromo-3-thienyl)-l-hydroxymethanecarboximidate as an

30 oil (6.1 g., 89%, m/e 265/263). '




EXAMPLE 90 2-(3-Thienyl)-2-trinethyl siloxyethanenitrile 3-Thenal dehyde (10
g. »~8, 089 noles), zinc iodide (120 ng.) and ether (60 m.) were conbined
a g,uwirred. 5 Trinmethylsilylcarbonitrile (10.6 g., 0.107 nole) was,/ .,
ad@ed dropwi se over 10 minutes and the reaction-m xture stirred for 16
hours, diluted with 60 m. of ether, washed with two 30 ml. portions of 5%
sodi um bi carbonate, washed with 30 nl. oﬁ'brine, dried over anhydrous 10
magnesi um sul fate, filtered and evaporated to yield 2-
(3-thienyl)-2-trimethylsiloxyethanenitrile as an oil [14.3 g.,

pnnt/ CDC13/.del ta: 0.2 (9H); 5.6 (IH);EXAMPELE 833H)]. EXAWMPLE 91 15

Et ?é' t Ih_- Hydlr;nxg-t-_(3-shwnni:bﬂet_-ba&aq% 30023318 Hindl-d M Ldione ved
-(3-thienyl)-2- | e LT . . sol ve
portionw se in 50%£ﬁ§.'%T%éf LRBP S5 EBERYd )y Lshvdrasmettaneydr ogen
chloride at dafloximiddbe ¢6L0tgon 23smmellésit and rdrifethyiaming s, 20

and the produgcts 4 sol at h chloki. |t evaporation of the
reacti gn mi xﬁ:frlest * ﬂr@ge@‘ﬁégg)t %lgf;:ur g?ﬁ%ﬂg%ﬁaﬁe'%si"&fe %Vft h ethér. The
salt was takeetxghydraforan, opoledoisf eanmigecwhd@mibatdf ared urated sodi um
bi car bonat e. d QLALo ; wa Al ' an
addi ti onal ﬁ)%fﬁég‘g?& g%?u?gtgégég%d?%éfscgr ?rg:}':sé, %ﬁg:ﬁcﬁé%rl ne,

dried over rigfed¥enyas| vareeds kPt spon semperatore .cstirsed|fort hyl

1- hydr oxy- 1-{ 35 théo@ry) )gsﬁheaegeéa_swyi Bydat @ Nliter bf JVUEHEridd del ta:

1.0-1:3 (3M4nd 'gfgdécg extrbdtha Into %Wpﬁr%i%né % ?r’nl_e!)t’hy?'ie?’l';e8 Rt
chloride. The combined methylene chioride extracts
were evaporated to an oil, crystallized by the addition
of a small amount of ether and hexane, and triturated
in about 40 ml. of ether to yield-5-(4-bromo-3-thienyl)-

15 oxazolidine-3,4-dione (3.4 g., 56%; m.p. 158-161°C.).
Recrystallization from 40 ml. of toluene afforded
purified product (2.51 g.; m.p. 164-166°C.; m/e 263/261).

Alternatively, the ether solution of the lithium

derivative of 3,4-dibromothiophene is_teacted with a

20 1.05 equivalent of alloxan according to the procedure

. of Example 54, yielding 5-(4-bromo-3-thienyl)=-5-

hydroxy-2,4,6(1E,3H,5H) ~pyrimidinetrione. Following
the procedure of Example 55, the latter is converted
to the desired 5-(4~-bromo-3-thienyl)oxazolidine-2,4-

25 dione. | B

U



EXAMPLE 92 5- (3-Thi enyl)oxazolidine-2,4-dione Ethyl ~

" 1- hydr oxy- | - (3-thi enyl ) met hanecar boxi m date (12.5 g., 0.067 nole). and A
trirgthylamne (16.1 g., 5 0.159 nole) were conbined in 600 m . of PN,

-tetrahydrofuran and cooled to OC. The m xture was perfused with phosg

for 30 mnutes, warned to roomtenperature and allowed to stand for 16

hours. The mixture was poured slowmy into 600®ni. of ice and water (foam ng

10 of excess phosgene), and extracted twice with 600 m. portions of

ethyl acetate. The conbi ned extracts were washed with two 300 nl. portions
of 1N sodi um hydroxi de. The conbi ned ba&*AMBLGE R8s were acidified with

hydr o- chI?richaFid ang-gReduGlenyd )ed-aGinReE Hy T i 1oy d£188hed DL ri1800 Nl .
portions of ethyl age 'FE“"Q;%%%%'|neu TTES]L eXIT.AClS Wel e arTen.over
anhydr ous nagnesi umgé'&SPgFé,d Ve ldf Sra KrHRH REPT L sFHPRIsLPEideg. ) .
Recrystal- |iz&LlROnmgrdmand: ethlexrcr(éyamile, Jpwere asbnibifed hardystirred.

Cecrystalli zai f 5onaRRx i3 TydoarBohierils 1d e €0 7 b 10700 g ayas
purification (&fded dropwisessyey ;10mminutd® [and |then readBionimixkers:
3 Thenal dehyde (152 E5E08S BOREF o aiTaend heh S il " GRVGUREELT1 0,
nol e) were heaVéEh&g wWathetwp 3§ ml. maortimmsiof &% vgediumopicanbonate,
form ng the bigakheiewith 30 ml. of brine, dried over anhydrous
10 magnesium sulfate, filtered and evaporated to yield 2-
{3-thienyl)=-2-trimethylsiloxyethanenitrile as an oil
[14.3 g., pnmr/CDC13/de1ta: 0.2 (%H); 5.6 (1H);
7.0-7.5 (3H)]. . - o :
- ) o EXAMPLE 91 .
15 Ethyl 1-deroxz—1-(3-thienzi)methanecarboximidate
. At 0-5°C., 2~(3~thienyl)-2-trimethylsiloxyethane-
nitrile (14.3 g.) was dissolved portionwise in 500 ml.
. of ethanol, previously satﬁratgd with hydrogen chloride
at 0-5°C. The solution was held at 0°C. for 16 hours,
20 and the product isolated as the hydrochloride salt by
evaporation of the reaction mixture to dryness and
trituration of the residue with ether. The salt was
- taken up in 400 ml. of chloroform and 100 ml. of
saturated sodium bicarbonate. The separated chloroform
25 layer was washed with an additional 100 ml. of saturated
sodium bicarbonate, washed with brine, dried over
magnesium sulfate, filtered and evaporated to yield
ethyl l-hydroxy-1l=-{3=-thienyl)methanecarboximidate
[12.5 g., pnmr/CDC13/de1ta: 1,0-1.3 (3H); 4.8-5.3
30 (2E); 5.0 (1H); 6.9-7.2 (3H), 7.3=-8.0 (1lE)].




adduct in situ. The reaction m xture was cooled to [err], and 200 m . of
yl acetate was added. To the stirred, tw phase system potassium .-
zéépjde (17.4 g., 0.267 mole) in 75 n. of water was added dropw se oxgt .10
“minutes. The reaction mixture was warned to [err] and held for 1 hour.
Addi tional potassiumcyanide (5.7 g., 0.088 nole) was added and the m xture

stirred an additional 10 m nutes at [err] The | ayers were separated and
t he aqueous | ayer-washed with 50 mnl. ééxn ethyl acetate. The
conbi ned ethyl acetate |ayers were mashe th saturated sodi um chl ori de,

providing a clean solution of the cyanohydrin of 3-thenal dehyde in et hyl

acetate.. The solution of the Cyan°h¥£§AﬂP§é izthenaldehyde 20 i n ethyl

acetate was stirred at room t enper at rged with 41.6 g. (52.7 m .,
10 equiv.) of ethanol and 33 dinec2adr-diops 2 n ., 0 182

mol ) and the mogidg refﬂya&e&k&;-orﬁr (15-?5&'&&371 ﬂﬂétﬁ&ﬁ&&hgﬂo%lﬁ&ﬁraﬁ‘:h

cooled to 25C_, washed w tTh 10
saturated sddiRud Gi-0oalodifdt maleh and triethylamnineef18nhy@rous magnesi um

sul f at®, tre?us@ Widlle )aGid Mt s A& Nin F 660 e:]g.gd aadteﬁgaaya&eéu&anan oi |
(approx) et gl Lot el )N 40, V00 SERLLASD GLefBetbieth dadn
2- hydr oxy-. th&s‘gle!xmyﬂdmc_&n aa:_mv.(ﬂesl, gvarmeds ton poohStemperature EXAVPLE 94
Sj ydroxy- 2abd W11%a I AURE FEV 6 HOULL OV iR RikRugDY hgoet ate (168
poured slowly into 600 ml. of ice and water (foaming
10 of excess phosgene), and extracted twice with 600 ml.
portions of ethyl acetate. The combined extracts were
- | washed with two 300 ml. portions of 1N sodium hydroxide.
B The combined basic extracts were acidified with hydro-
chloric acid and product re-extracted into two fresh
15 300 ml. portions of ethyl acetate. The combined fresh
extracts were dried over anhydrous magnesium sulfate,
filtered and evaporated to solids (8.0 g.). Recrystal- 'g;;
lization f£rom hot toluene gave purified 5-(3-thienyl)-
oxazolidine-2,4-~-dione (5.5 g., m.p. 133-136°C.). 2
20 second recrystallization, from ethyl acetate/hexane,
provided additional purification (first crop: 2.352 g.;
m.p. 136-138°C., m/e 183; ir (KBr): 5.5, 5.8 microns).




0.903 nole) was slurried in 15N amoni um hydroxide 5 (420 m ., 6.3 noles)
and heated to reflux for 2.5 hours. The resulting solution was cooled to
[err]. @/nd toluene (840 m.) was added. The stirred m xture was al |l owed ‘
cool' to [err] and granulated for 1 hour. Filtration, with toluene wash, ‘
gave 2-hydroxy-2-(3-thienyl)acetamde 10 (105.9 g., 75% mp. 120-[err

A second crop (10.3 g., mp. 114-[err]) was obtained by evaporating the

aqueous layer of the filtrate to 50 m. and g&a&nulat- ing with 100 m . of
tol uene. Recrystallization of the first and second crops from ethyl -acetate

afforded a 15 77-79% recovery of purified_product (mp. 127-[err]).
dﬂgﬁz&z—?—& rl,

EXAMPLE 95 5-(3-Thi enyl)oxazol i di ne-2, 4-
2- hydr oxy- 2- (3-thi enyl ) acet: amtlglpl(iowagox 02%4-&1&&@)1%@&@%% to g
a . carbonat e

solution of 20 sodi t ho e

(22.0 m., 0.182 nol é“ﬁe%ﬁé%t ‘gPhSnm. . was
heat ed to refhnbisnlﬁnh@utk3 &0@19d0tb3$emole)awérelhuhyemIaﬂeiﬁqﬁ&%ﬂdﬁo
m . of S b vap on e

resi due treated mnqﬂﬂggﬁ?vaéggp%ggﬁoﬁogng ?6ﬁ%gfe5%§T Fﬁtr§?%ﬂ%§§%e

| ayered with et 3ddugerin sibw. t NEhpHraarhiondnisture waehcmrl@énmmt ed

hydrochl oric acigkg, ,[hen@2ge®usl | adﬂeﬂﬁ?lsﬁééi:&‘c@dwﬁgd asasaed Wd 0 m .
of et hyl acetate ﬁgﬂfonblne 30 eth acetate | ayers:were dried over

anhydr ous magnest f at¥We %5%tﬁ¥F¥SEetBPEaﬁééuPeﬁBFE&dﬁy (di%t4 19-at i on

in vacuo W th dicderamsré) bintps ughe b€ wRatepRawaxolydedoidrbpwise &i‘&
s. heat ed t refl ux

ter et S5 RS AR Bl S e, A
and held for 1 hour. Additional potassium cyanlde
(5.7 g., 0.088 mole) was added and the mixture stirred
an additional 10 minutes at 20°C. The layers were
separated and the agqueous layer-washed with 50 ml. of

15 ethyl acetate. The combined ethyl acetate layefs were
washed with saturated sodium chloride, providing a
clean solution of the cyanohydrin of 3-thena1§ehyde in

N - ethyl acetate.
The solution of the cyanohydrln of 3- thenaldehyde
20 in ethyl acetate was stirred at room temperature and

charged with 41.6 g. (52.7 ml., 10 equiv.) of ethanol
and concentrated hydrochloric acid (15.2 ml., 0.182 mole)
and the mixture refluxed for 17 hours. The reaction
mixture was cooled to 25°c.,'washed with 100 ml. of
25 water and then with saturated sodium bicarbonate to a
pE >7.0, dried over anhydrous magnesium sulfate,
treated with activated carbon, filtered and evaporated
to an oil (approximately 11.5 g.) which upon addition
of 46 ml. of 1:1 toluene/isooctane afforded crystalline
30 - ethyl 2«hydroxy-2- (3-th1eny1)acetate (7.4 g., 45%,
m.p. 55=-57°C.).



.5% mp. 135-[err]). EXAMPLE 96 Sodi um
3- Thi enyl ) oxazol i di ne- 2, 4-di one 5-(3-Thi enyl ) oxazolidine-2, 4- dlone (.3.0
-16.4 mol e) was di ssol ved in 60 m . of ethyl acetate 5 and treagted

th 300 ng. of activated carbon. After stirring at [err] for 10 m nutes,
the mxture was filtered with ethyl acetate wash. Methanolic sodi um
hydroxide (3.78N, 4.2 m.) was added andgijre sodiumsalt was allowed to
crystallize. After about 30 mnutes, 10. 0.3 m. of water was added.
The slurry was granulated for 30 m nutes at roomtenperature, then cool ed
to [err] and granul ated for an additi ggaMp8@ mignutes. Filtration gave
sodi um 5- ( 3- thienyl)oxazolédén -2, 4- di gn as % nonohydrate (3.37 g.,
95% mp. 208-[err]). 15. —M-é—%a&& Na. H20: G,
37.67; H 2.71, rﬁthy282-myd26x§¥2 63~ thlaiylmaceiﬁxaﬂ(ﬂﬁal 8, 07. Found:

C, 37.35; H, 1 ], 8.30. 20
Sodi um h drooxfb | s suﬁ af glvégr?i?ﬁ éﬁ ééﬁl \ ‘u& Qﬁyﬁz%{jﬁﬁn hydr oxi de,
di et hanoP ani (20 ks un@n% neles perndi heatedpﬂ:odureélum foar r2e.55pdmiumg salts.
The solvent dife BYPLIAY SUFROISH FEsCEoBIRANTROLR, ror

hexane i s added as, necesSa acilitate precipl atlon of the

product . The &&hdhel RS ag'éeférrﬁl Thedstirpeddmizture was aldawnedal |y
accept abl e 3R} tsosH wez@'ed:lsraﬂaagﬁanhnataa 204 di eeRs .Of Fihe AIERGN]

| nventi on. with toluene wash, gave 2-hydroxy-2-(3-thienyl)acetamide
10 (105.9 g., 75%, m;p. 120¥126FC,). A second crop
(10.3 g., m.p. 114-120°C.) was obtained by evaporating
the aquéous layer of the filtrate to 50 ml. and granulat-
ing with 100 ml. of tolueneA Recrystallization of the
first and second crops from ethyl-acetate afforded a
15 77-79% recovery of purified product (m.p. 127-130°C.).
| EXAMPLE 95
' 5-(3-Th1enyl)oxazolldlne-z 4-dlone
At 25°C., 2-hydroxy-2-(3-thienyl)acetamide W/
(10.0 g., 0.064 mole) was added to a solution of
20 sodium methoxide (10 g., 0.185 mole) and diethyl
carbonate {22.0 ml., 0.182 mole) in 200 ml. of
ethanol. The reaction mixture was heated to reflux
for 3 hours, cooled to 20°C., and slowly diluted with
100 ml. of water. Ethanol was removed by evaporation
25 and the agueous residue treated with activated carbon
and filtered. The filtrate was layered with ethyl
acetate and the pH adjusted to 1.0 with concentrated
hydrochloric acid. .The aqueous layer was separated
‘and washed with 100 ml. of ethyl acetate. The combined
30 ethyl acetate layers were dried over anhydrous magnesium
sulfate. The ethyl acetate was removed by distillation
in vacuo with displacement by toluene to a final

volume of 150 ml. The resulting slurry was heated to
reflux (solution), cooled to 0°C., and filtered to

35 yield 5-(3~thienyl)oxazolidine-2,4-dione (8.92 g.,
76.5%, m.p. 135-138°C.). :



EXAMPLE 97 2-(3-Bronp-2-thienyl)-2-trimethylsiloxyethanenitrile

3- Brono- 2-t henal dehyde (6 g., 31 mmples) and zinc 5 I odi de (50 np=
mere,Qﬁpblned with 180 nl. of met hyl ene chloride. '
Tri methyl silylcarbonitrile (4.0 g., 5.2 m., 41 mmovles) were added

dropwi se. The reaction m xture was stirred for 24 hours at room

tenperature, diluted with 50 m . of methylenes hIorlde washed with 60 nml .

10 of 5% sodi um bi carbonate and then with : brine, dried over
anhydr ous magnesium sul fate, filtered and evaporated to yield

2- (3-brono-2-thienyl)-2- tr|nethylsnloxyemmmyyﬂgrgde (7.2 g., oil, me
291/ 289). EXAMPLE 98 15- ) _Sﬂ’ﬂ"%? Br ono- 2- thlenyl)-l-
hydroxynethanecarbOX|n1datEEQ&HEnéEi&EEE&E@Yh’ zolidine~2,64~dioné

2- (13- brono- 2-t hi enyl )SQ(Ban&éhytLSbmm;mhﬁmluduﬁzd 7(5) ®.g. 24 nol es)

was di ssol ved iny21 ha urat.ed ydro en 20
chloride. Aft erléf?rﬂnﬁégﬁ o?'%§oa%sﬁ§?§$datint k@t §'£}me 4fe }%i['1 ?‘ﬁ%
reaction M xtureandstreapedawdttht 300r mgesof 'Eattm&uecbrcan‘bdme slbfteir
residue with eth d Byl r | t hane-
car boxi m dat e hy%rEogﬁ'Ré gc_i ?9 g %Ogllb %etsh ecl)}QQ ML%O@

5- ( 3-Br onp- 2- t hi ki tpERdzwithi s@hy 4aa=iesmteEtwgs| Methanolic sod:.um
1-(2-bromo- 2-t hi gpytoxialy ¢5Q8N51 R3€m1.) was added and the sodium

salt was allowed to crystallize. After about 30 minutes,

10 0.3 ml. of water was added. The slurry was granulated
for 30'minutes at room temperature, then cooled to
5°C. and granulated for an additional 30 minutes.
Filtration gave sodium 5~(3-thienyl)oxazolidine~2,4-

15 : Analxsls- Calcd. for C7H403N3Na HZO

c, 37.67; B, 2.71; N, 6.28; O, 28.67; S, 14.37;

Na, 10.30; H,0, 8.07.

2
. Na, 10.76; Hzo, 8.30. _ .
20 . Sodium hydroxide is substituted with an equlvalent
of potassium hydroxide, diethanolamine, meglumine or
piperazine to produce.the corresponding salts. The
' - solvent is removed by evaporation or a non-solvent
- such as ether or hexane is added as necessary to
25 . facilitate precipitation of the product.
C? ' The same methods are employed to produce.the
) pharmaceutically acceptable salts of the other oxazo-
lidine=2,4~diocnes of the present invention.

dione as the monohydrate (3.37 g., 95%, m.p. 208-210°C.).

Found: C, 37.35; H, 3.03; N, 6.24; O, 27.83; s, 14.33;

._'__;,.
1 6&_ :



car boxi m date hydrochloride (6.8 g., 23 mmol es) and 5 triethylamne (7.6
"\ 10.5 m ., 76 mol es) were conbined in 250 m . of tetrahydrofuran. The
‘Qﬁ_ure was cooled to O-[err], perfused with phosgene for 30 mnutes,\
et nmed to roomtenperature, stirred for 16 hours, and poured slowy into
300 m. of crushed ice. The quenched reaction m xture was extracted 10
twce with 200 m . portions of chl orofor?_3 The conbi ned chl orof orm _
extracts were washed with 60 m . of brin dri ed over anhydrous nagnesi.um
sulfate, filtered and evaporated to an oil. Addition of hexane and et her

afforded crystalline product.. Recrys tion. fromtoluene gave

5-(3-bronn-2-thienyl)oxazolidine- Egé&kﬁgtéég g.; mp. 138-[err]).

Anal ysis: Cal cd.2%68- : q) 3~ ;kﬂﬁétﬁ$1§iﬁ8k gthdendriléound:

C, 32.41; H, 1. 75 4

5- ( 5- Br onp- 2- thi en #Z é 2|oxgox z%ﬁ? In- TR ) )&Rﬁdﬁl?g

0.123 Fol e) Jaqa@l@eté glmmﬂhweapammbim@ gn,tmmm a)fvmieh bebened in

8.5 m. of st t 0. 104
"R E5road. r&m@ggﬂﬁyﬁgg%%{ﬁl&néﬂ % 3g 9%03%%

nol e) was added, yieldin ric aci
added, produt} n‘yﬂ%eé? | WeER| adﬁﬁé Axepwise .ni The eramtxnn metuweh 104 m

of water andyséigtesréar £48 hﬂuhéurQYa‘&'“'r‘a&nzt IH&% LA 2 df{)&eé&'ahad

formed. Soligd iecogered x filtratiqn and t ween
chl or of orm a{‘ﬁ’ci%\ﬁgéo'a peFRghene chiprige . Washes with #eMmland the
aquedss | ayesf sipagedidn bitdrboadtendnidhehrne iRl BE ! ®s_Jct recover ed

by filtrati Qfy; 30 arFeq" 452 bhAGhrdls! MATneY e Gt S 4] €8raa (>
and evaporatéd to yield 2-(3-bromo-2-thiehyi)-2-‘
trimethylsi10xyethanen1tr11e (7.2 g., 011, m/e 291/289).
EXAMPLE 98
15 ' Ethyl 1-(3-Bromo-2-thiehy1)-1- _'
hydroxymethanecarboximidaté Hydrochloride
At 0°C., 2-(3—bromo—2—thiény1)-2-trimethylsiloxy-
ethanenitrile (7.0 g.,'24 moles) was dissolved in
210 ml. of ethanocl saturated at 0°C. with hydrogen o/
20 chloride. After stirring for 30 minutes at the same |
temperature, the reaction mixture was evaporated to
‘dryness. Trituration of the solid residue with ether
afforded ethyl l-(3-bromo-2-thienyl)-l-hydroxymethane-
carboximidate hydrochloride (7.0 g., m.p. 120-122°C.).

»



br-Qno=2= Lulenylj Z- rnloxooxa20||d|n Z-one (2.08 g., mp. 119-Terr]., me _ =
. 279/ 277). Analysis: Calcd. for C7H4BrhE282 C 30.23; H 1.95; N 5.04. ¥
Found; C, 30.54; H 1.72; N, 5.26. SMANPLE 101
. 5-(5- Efbnn 2- thlenyl)oxazolldlne 2, 4- ho
5- (5- Bronp-2-thi enyl) - 2- thloxooxazol|d§g-ﬂggﬁeggl 5 ¢g.) was dissolved in
1:1 water:ethanol (10 5#(. -Bromet2+ehiényl Hostaa endmee»zi iYie 7.0 n.)
|

was added to the sli 'i§£§E%T,'%ﬁlEPﬁgigﬁ‘g¥ﬁg° %ﬁﬁ Turbidity

was reduced by thé t1o s heat ed at
[err] for 30qanhﬁx¥mldatéeh&dxmehhariddlK&tadgmhtn31&mqﬁeshM§m& and

extracted 10 f The oL.of or e shed with two
50 m . %ol um?g \(I)%é@ %m% %%o%af elGleﬂe{ngoﬁb?]geg‘héa%e us extracts were
clarified bycombingd gin %&Gduhequpehrnw:weﬁmam aGhe mixture 0, and

filtered to m@%‘éd&ﬁé&tEé"ﬁhg'éh'eg¥£¥9§éaobh@h“§h%sggﬂ$<¥&i15 (0.51
g., 36% mp.  139-139.[err] /261 Anal ysi's l.cd. for [err]: C

32.08: H 1.3F minukes, wAzmed to room)tegpepmatureg. sginred; £QTANVPLE 102
20 16 hou:.Es,Hyahdwb@:é@ ﬁbhpyyiﬁtbheeuyhh of crushed

2,4 011 31 Se PYill e g dabEL B0 g e [%%éa%:?f el

20115ct10 and aﬂﬂmearwimtdrmm 1B, qurta.nnseof chlorcform. :
comblned chloroform extracts were washed with 60 ml.

of brine, dried over anhydrous magnesium sulfate,
_ filtered and evaporated to an oil. Addition of hexane
and ether afforded 'crirstalline pr(:duct. Recrystalliza~
15 tion from toluene gave 5-(3-bromo-2-th1enyl)oxazolldine-

2,4=-dione (2.25 g.; m.p. 138=139°C.). ‘
.Analysis: Calcd. for C.H, O,NSBr: |
_ _ c, 32.09; H, 1.59; N, 5.34; S, 12.21.
Found: c, 32.41; H, 1.75; N, 5.49; §, 12.61.

o T T © EXAMPLE 100
' 5-(5-Brcmo-2-thieny1)-2-thloxcoxazol1d1n-4-one
Potassium cyanide (7.9 g., 0.123 mole) and
. -potassium thiocyanate (10 g., 0.104 mole) were combined )
p U in 8.5 ml. of water and stirred at 0°C. 5-Bromo-2-

' thenaldehyde (20 g., 0.104 mole) was added, yielding a
slurry. Hydrochloric acid’ (30%, 50.7 ml.) was added,
producing an oil ball. The reaction mixture was ,

i diluted with 104 ml. of water and stirred for 48 hours,

95 by which time a granular solid had formed. Solids
were recovered by filtration and distributed between -
chloroform and 5% sodium bicarbonate. The mixture was
filtered, and the agueous layer separated, acidified
and the precipitated product recovered by filtration.

30 Recrystéllization from toluene gave purified 3-(5-
bromo-2~-thienyl)=-2-thioxooxazolidin-4-one (2.08 g.,
m.p. 119=120°C., m/e 27%/277).
Analysis: Calecd. fo:,c7H4BrN0252:

o c, 30.23; B, 1.95; N, 5.04.

3{ Found: C, 30.54; E, 1.72; N, 5.26.



di ssol ved by heating in 25 m. of ethanol. Hydrochloric acid (1N, 3
, 3 Mol es) was added and the m xture refluxed for 3 mnutes. The
Mxture was cooled to roomtenperature and diluted with 15 nl. of wates# to
nduce further crystallization of product. Filtration 30 with 1:1

‘et hanol :water and then water -wash gave 5- hydroxy-5-(3-nmethoxy-2-thienyl)

2.4,6(IH, 3HT5H?l§}WmW&%e?erq\%ﬁﬁé zbiph?fﬁu

TN,

2,4,6(IH 3H 5H) -pyrimdine- trione [1.5 ®P» mp. 190-[err] (dec.); Rf 0.3
(1 1 hexane: ethyl acetate with 5% acet i C acid); nle 256]. EXAMPLE 103
5- ( 3- Met hoxy- 2-t hi enyl ) oxazol i di ne- 2, 4-di one

5- Hydr oxy- 5- ( 3- net hoxy- 2- thienyl)-ZHEXKﬁpnﬁktétD- pyrimdinetrione (1 g.)

was di ssolved in 1IN %OQ| @!5 dIOXI e 120 E}E‘ ang étirred for 1 hour.

The m xture was aci di > dggng, portions

of et hyl acetateS-TBeBmmmmﬂﬁatnmégylkﬁiﬁthznxnbxazbbldéne4benb washed wi-th

wat er and eyaper at gd d o] ogkaphy on about
X3R % .§59wa% %’Els%i%réfore vﬁé’éf ?‘\,ha.!gg% g‘i‘? #h2Y

10 85 nt. Si'lica ge
met hoxy- 2- tﬁten?PFbxaﬁMﬁnﬂgﬁﬁ:PQFQ#k#ﬁa 300, 1.0 mip) was- added) .

Anal ysi s: Cﬁb“éhe“ %&ﬂx&rerd so@uéfbrp&wt?acﬁ ﬁécamé\' sémé%hau‘é5 urblgound
C, 45. 21, MPLE 1 #%H r oxy- 5- (- phenyl aryl) -

1?5 9§ . m1409n| es)  was
conmbi ned 20ethan®lth ¥Be Mixtdird aldhelioddr@8p nodccogbed3homituilkes,

cooled somewhat, diluted with 100 m;; water and extracted

10 with chloroform. The chloroform extract was washed
with two 50 ml. volumes of sodium bicarbonate. The
combined agueous extracts were clarified by filtration,
acidified with hydrochloric acid to pH 1.0, and filtered
to yield 5-(5-bromo-2~thienyl)oxazolidine-~2,4~dione

15 (0.51 g., 36%; m.p. 139=139.5°C.; m/e 263/261).

- Analysis: Calcd. for C7H4BrNo3s:
c, 32.08; H, 1.54; N, 5.34.
Found: C, 32.16; H, 1.69; N, 5.47. ) \
| | EXAMPLE 102
20 : ' 5-Hydroxy-5-( 3-methoxy-2-thienyl)-
2,4;6(13,3H,5H)-pyrimidinetrione
3-Methoxythiophehe [2.4 g., crude material prepared

according to Arkiv. Kemi, 12, 239-246 (1958); Chem.

. Abstr. 52, 20115d] and alloxan hydrate (3.2 g.) were

25 dissolved by heating in 25 ml. of ethanol, Hydrochloric
acid (1N, 3 ml., 3 mmoles) was added and the mixture
refluxed for 3 minutes. The mixture was cooled to
room temperature and diluted with 15 ml. of water to
induce further crystall;zation of product. Filtration

30 with 1:1 ethanol:water and then water wash gave 5-
hydroxy-s-(3-methoxy—2-thieny1)2,4,G(IH,SH,SH)-pyrimidine-
trione [1.5 g., m.p. 190-210°C. (dec.); R, 0.3 (1:1
hexane:ethyl acetate with 5% acetic acid); m/e 25€].

—~




Butyl Tithiumin hexane (2.3M 19.1 nl.) was added dropwi se over 5 ninutes,.
keeplng the tenperature between [err] and [err]. The reaction mxture was ¥§!5

al lo
,;Subl?ﬁﬁﬁ

alloxan (5.96 g., 42 moles) in 40 nl. of tetrahydrofuran wa
added over 5 m nutes, again keeping the tenperature [er]o -30C. The
reaction mxture was again allowed to warm tgwwoom tenperature, then

to warmto roomtenperature and then recool ed 25 to [err].

S

recooled to [err] and 50 mi. of 1N 30 hydrochl ori ¢ aci d added
portionwi se over 2-3 mnutes. The quenched reaction m xture was extracted
with 100 ml. of ethyl acetate. The extr : ered through a bed of

anhydr ous nagne5|un1su@ngaMé%HL
5- hydr oxy- 5- ( 5- phen%
g., gumy solid, Hye

go?gagLnatfdzwpyhﬂmmaﬂhdﬁrﬁﬁﬁéﬁoEﬂg(f%wéhZﬁﬁsséiﬁﬁﬁifhlﬂﬂ sodium
egy

dione 5

¥t @éaz(?r‘{/%ln > %P%(?"E‘%‘-F?%)f%y} PPHF net FREEHG17<. )

5- Fydroxy 5- (5 S

was di ssol ved waslacidififed N cladtifidd drextractedi twideawithob0t mdper ature

for.15 n1nutes

about 1 nl.
et hyl acet at e extnreqta werethack-washed wikh /atensandcevanorated; tth" about

cvaporajgi gag??f‘gf o @ Py s dPiadl . BUFGRLEOFRAPRY! BN BBbLR! @ and

6.-5 ni

15

20

25

30

PFRIGRE Tt Mo 4P R, O the "B Shod [hLKyRChEeEate

Sml. of sxllca gel, monitored by tlc, afforded 5-(3-
methoxy-z-thlenyl)oxazolidxne—2,4-dzone (300 mg., m.p.
156-158°C.). .

Analysis: Calecd. for CBH7O4NS.
c, 45.08; H, 3.31; N, 6.57.
Found:  C, 45.21; B, 3.39; N, 6.47.
' EXAMPLE 104 _
5-Hydroxy-5-(5-phenyl=-2-furyl)-
2,4,6(1H,3H,5H)-pyrimidinetrione _
2-Phenylfuran (5.76 g., 40 mmoles) was combined
with 100 ml. of tetrahydrofuran and cooled to ~30°C.
Butyl lithium in hexane (2.3M, 19.1 ml.) was added
dropwise over 5 minutes, keeping the temperature

. between -20° and -30°C. The reaction mixture was

allowed to warm to room temperature and then recooled
to -30°C. Sublimed alloxan (5.96 g., 42 mmoles) in
40“m1} of tetrahydrofuran was added over 5 minutes,
again keeping the temperature -20° to =-30°C. The

' reaction mixture was again allowed to warm to room

35

temperature, then recooled to 0°C. and 50 ml. of 1N
hydrochloric acid added portionwise over 2-3 minutes.
The'quenched reaction mixture was extracted with

100 ml. of ethyl acetate. The extract was filtered
thrdugh a bed of anhydrous'magnesium sulfate, and
evaporated to yield 5-hydroxy=-5-(5-phenyl=-2-furyl)-
2,4,6(1H,3H,58)pyrimidinetrione [9.4 g., gummy solid,



1: 1 hexane: et hyl acetate/5@6acet|c acid)]. EXAMPLE 106 _
droxy-5-(5-nmethyl -2-furyl)- - 2,4,6(1H, 3H 5H) pyrindinetrione 20 \J ;
2-Methyl furan (3.28 g., 3.58 m., 40 nmoles) was conbined with 100 nl.
tetrahydrofuran. The reaction m xture, flushed with nitrogen, was cooled
to [err] and butyl lithium (19.1 nl. of 2.8N in hexane) was added over a
period of 10 m nutes, naintaining the 25 tenperature at -20 to [err].

The reaction_m xture was warned to roomtenperature and then back to [err].
Subl i med al | BgaR-{5. 48 :4. Pﬁ&ﬁnﬁ)QﬁhYkﬁaQQ#RQ#WQRoaC¢UIanama§)&dded

dropwi se ovetoh@afiifdted wWildidihritihd GDEsALA (Rl 020540 [err]. The
reaction mxture was 30  warned to roomite eratﬁre cooled to [err] and
50 m. of 1IN hydrochloric acid added ﬁﬂﬂﬂﬂﬁﬂiﬂiéé keepi ng the tenperature

at 0 to [err]. The reaBki{GePhetnl-2 G i hd-209-gi onaf et hyl
acet at The extrac . :

a bed gf anhydrou§ ﬁi{é%@g'%‘s‘gﬂa‘?{j;eé‘i’ 'ﬁjﬁﬁ ; ﬁ

5- hydr oxy- 5- pBrmnt&yhe2rnon¢jx0224gxnIﬂ&ﬂ%d&ésohw&dniﬂinstmlonef(G.3 g.;
m e 224)

5- (5- N@thnyﬁﬁrur % Oxagdflgide, g}%fred at room temperature for

5- Hydr oxy- 5-£5- ﬁ%ﬂﬁ?ﬁs2 extyacted witih el yiH)acekate; diader sbightdy3 g. )
was di ssol vegeifieOwith abohi qoqulumgytymfh A 5§ & rgggdat ahgom

tenpeigture extracted with 25 ml. of ethyl acetate. The latter
ethYl-acetate extract was back washed with about
6.5 ml. of water, filtered over a bed of anhydrous
— magnesium sulfate and evaporated to yield solid 5-(5-
: ' phenyl-2-furyl)oxazolidine-2,4~dione [100 mg.; m.p.
15 216-218°C.; Rf 0.6 (1:1 hexane:ethyl acetate/5% acetic
acid)].

Qi} I-2 furyl)oxazolidine-2,4-dione (100 ng.; mp. 15 216-2181C.; Kf
Hy

| EXAMPLE ‘106
5-Bydroxy-5-(S-methyl-2-furyl)-

| | 2,4,6(1H,3H,58) pyrimidinetrione

20 2-Methylfuran (3.28 g., 3.58 ml., 40 mmoles) was
combined with 100 ml. of tetrahydrofuran. The reaction
mixture, flushed with nitrogen, ﬁas cooled to =30°C.
and butyl lithium (19.1 ml. of 2.3M in hexane) was
added over a period of 10 minutes, maintaining the

25 temperature at =20 to -30°C. The reaction mixture was

k;: warmed to room temperature and then back to =-30°C.
Sublimed alloxan (5.96 g.) in 40 ml. of tetrahydro-
furan was added dropwise over 10 minutes, keeping the
temperature at =20 to -30°C. The reaction mixture was

30 warmed to room temperature, cocled to 0°C. and 50 ml.
of 1N hydrochloric acid added portionwise, keeping the
temperature at 0 to 5°C. The reaction mixture was
extracted with 100 ml. of ethyl acetate. The extract
was back washed with 25 ml. of water, filtered through




for 15 mnutes. The reaction m xture was extracted 10 with 50 m . of
ethyl acetate, and acidified with glacial acetic acid. Product was then C?ﬂf
“extragted into fresh ethyl acetate (three 30 ml. portions). The . .conbined

. ethyl dcetate extracts were filtered through a-bed of anhydrous nagnesi um
sul fate and evaporated to 15 an oil. The oil was chromat ographed on 50
m. of silica gel, with 1:1 hexane:ethyl acet Eg/S@bacetic acid as eluant.
The col urm was noni t or ed by tlc using the sa | uant. C ean product
containing fractions were conbi ned, evaporated to dryness and triturated 20

with hexane (31d wag, ofnshh§§§oﬁ§rﬁa nesBaﬁrgauéhkbzandtb&%ﬁbwaeed to
- -furyl)o&azol I di he-2

met hanol / wat er affo de
e i one. (145 HLeTth 01 HECo Sy r o Ty S Ak T PeraT Lcir BT B 1R, 51 -
C, 53.04; H,13é¥r1ﬂidﬂh68r15hunds 3 g.¢ mBe 824), 4.03; N, 7.65-. :
EXAMPLE 108 5-Fwdroxy-5-(3-thienyl)- 2,4 g'ﬁHlo H) pyri m di netri one

| sopropyl ether (40 m.) was cooled to - tyl lithiumin hexane
(2.4M 18 m ., 24 ol es)5 +6S-Methyl el efugglmbxazei;QQQQQanéﬁnone

over 20 M nutes,  Kech BRIFir SrErhBBNgRpLhudyE -0, 0 6 TIE 3R, S OO
stirred for an RumimidipetItone §6.3i gud ewast dissolvedo ier50 misulsf ned
alloxan (3 9., B JO@L&R) hydrdxifl afl beir2RYIRRS Yodm WRmpaddad.qyer
- for 15 minutes. The reaction mixture was extracted
10 with 50 ml. of ethyl acetate, and acidified with
= glacial acetic acid. Product was then extracted into
fresh ethyl acetate (three 30 ml. portions). The
combined ethyl acetate extracts were filtered through
a bed of anhydrous magnesium sulfate and.evaporatéd to
15 an oil. The oil was chromatographed on 50 ml. of
silica gel, with 1:1 hexane:ethyl acetate/5% acetic
acid as eluant. The column was monitored by tlc using
the same eluant. c1ean'product containing fractions
were combined, evaporated to dryness and triturated
20 with hexane (311 mg., m.p. 135-138°C.). Recrystalliza-
tion from methanol /water afforded purified 5-(5-
methyl—z-furyl)oxazolidlne-z 4-~dione (142 mg., m.p.
136.5-137.5°C.).
Analysis: Caled. for'CBH7NO4:
25 - - ¢, 53.04; H, 3.5%0; N, 7.73.
Found: ¢, 52.82; H, 4.03; N, 7.65.




t rature was continued for 15 mnutes. The cooling bath was renoved and
t eaction mxture 15 stirred for one hour at roomtenperature, {(gen, ’
coofed to [err]. Hydrochloric acid (IN, 40 m.) was added slowy, and the
organi ¢ phase separated. The aqueous phase was extracted with 35 m . of
ethyl acetate. The conbi ned organi c phas tract was washed with 10 ni.

20 of water, dried over anhydrous sodi um sul fate and concentrated to
yield solid 5-hydroxy-5-(3-thienyl)- 2,4,6(IH 3H, 5H) pyrimdinetrione (1.41
9., 31% me 226). Wen this reacti onEXAMPELEr 1i08d out in tetrahydro- 25

furan with reverse addition of st QgD Al to butyl lithium wth
i mmedi ate addition of 0.5 eqU|vand§°Q? alﬁgxgﬁi%%gﬁgte in place of 1

equi val ent of anhydrous aII&xgné(lﬁe3§Q5§dgzrwmadamabNMnnecﬁ t he above

trione and 5-(3-bf \Aﬁ%ﬁgﬁ,#}flgﬁﬂg} §lbyg&o>§yw§ c@g&@dSI:LLOSIﬂT%,%p

pyriidinetrione, turn was con tur e
5-( 3- b#ono BYtylenld nb4 3 ol p dheganes( di. dMe &ﬁdMI-: 24 mmoles) was

5-(3-thi enyla)da@azc&v@lr NEY Zmindtess n&ebmagmeh@%e&fpe@aadMé ~fge 90

EXAMPLE 109 ,5 xazolJ di ne-
5- Hydr oxy- 51:(% tqﬂqhyl) %8 H‘P’?Fﬁ eBg) § gnf“cll ne20; H"‘!?ﬁ@s()l%g 5.1
mol es) wasaﬂdedﬂa&zklzoJmhﬁutessoﬂeeplhgdthEId@m@hkaﬂureiubmmn|eS) and

al l'oved to séoanckaagc.r Oqﬂeeﬂfféﬁgrﬁagostlrred oF an a%ds‘%:.lgria 4
10 30 minutes at -72° to -70°C. Sublimed alloxan (3 g.,
21 mmoles) in 25 ml. of tetrahydrofﬁran was added over
40 minutes, keeping the temperature -~79° to =65°C.
Stirring at this temperature was continued for 15 minutes.
The coolrng bath was removed and the reaction mixture

15 stlrred for one hour at room temperature, then cooled

| to 5°C. _Hydrochlorzc acid (1N, 40 ml.) was added
slowly, and the organic phase separated. The aqueous
phase was extracﬁeé with 35 ml. of ethyl acetate. The U
combined organic phase/extract was washed with 10 ml.

20 of water, dried over anhydrous sodium sulfate and
concentrated to yield solid S5-hydroxy-5-(3-thienyl)-
2,4,6(18, 3H, SH)pyrimldlnetrlone (1.41 g., 31%; m/e
226).

When this reaction was carried out in tetrahydro-

25 furan with reverse addition of the 3-bromothiophene to
butyl lithium, with immediate addition of 0.5 equivalent
of alloxan hydrate in place of 1 equivalent of anhydrous
alloxan, the product was a mixture of the above trione
and 5-(3-bromo-2-thienyl)-5-hydroxy-2,4,6(1H,3H,5H)~-

30 pyriniidinetrione, which in turn was converted to a
mixture of 5-(3-bromo-2-thieny1)oxazolidine?2,4-dione
and 5-(3-thienyl)oxazolidine-2,4-dione by the method

4%§§%nutes, keepi-ng the tenmperature [err] to -65C. Stirring at this.

of Example 55.



was acidified with acetic-acid, and product allowed to crystallize oVer 35
-mnutes. Filtration gave 5-(3- thienyl)oxazolidine-2,4-dione (480 ng.

mp.. . 1Q 133-

extracting the

1350C.). An additional crop of product was obt ai ned by
not her liquor with ethyl acetate. The extract was back

washed with water, and evaporated to dryness (80 ng., contami nated wt

starting mater
5-(3-Furyl)-5-

|aI) 15 EXAVPLE 110
hydroxy- 2 , 4, 6(I E, 3H, 5H)pyr|nfh9netr|one The detail ed

5194

2

h

procedure of Exanple -108, but pubstitut- ing 3-bronofuran (2.94 g., 1.8
m., 20 mmoles) for the 20 3- bronDthlEgaﬁgzﬁeﬁgéoenployed to produce
5-(3-furyl)- 5-hydroxy-2,4,6(lH 3H 5I—I)pyJ i ne (1.62 g., oil, nfe

210). EXAVPLE
5-(3-Furyl)-5-
dissolved in 1
m nutes at roo
acetate. PBhe a
(about 1.5 n.
extract was ba

(470 ny.
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111 5-(3- Furyl)ﬁxeiorhden 12otadbdddine-2, 4~ dlone

hydr oxg.s di
Bt O Sitrdeoky .umﬁﬁﬁhgé.ﬁxm 205 SIERdE
RERR 6t &, gandst emmekesicwas ﬁn.slsoavud iof 108 hyl
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@miﬁnlw&fow&eapmlmed Mthﬂhéﬁg a]ll %tat% aci d

and, product extracted into 2

te. The

cﬁ&tw’sn’e f X9 temperatunat pr 5| ménwesmoa.'@e sdlaticn
anhydr ous sodl m5ddmﬁf1@dldw£&!@p8ééﬁﬂd hé:.&' ehﬁdcbi‘éﬁu&"to@i‘itow%% aéb 3' !

s L OO
manenxjknxgzqt&dxﬁeemneddioné1Unsbemgl ,05Q%; m.p.
133-135°C.). An additional crop of product was
obtained by extracting the mother liquor with ethyl
acetate. The extract was back washed with water, and
evaporated to dryness (80 mg., contaminated with
starting material). -
' _ EXAMPLE 110
5=(3=-Furyl)-5-hydroxy-

2‘4}6(IHg3H‘SH)nzrimidinetrione

A

The detailed procedure'of'Example 108, but substitut-

ing 3-bromofuran (2.94 g., 1.8 ml., 20 mmoles) for the
3-bromothiophene, was employed to produce 5-(3-furyl)-
S-hydroxy-z 4,6(1H,3H, SH)pyrlmzdinetrlone (1.62 g.,
oil, m/e 210).
| EXAMPLE 111
5=(3-Furyl)oxazolidine-2,4~dione
5=-(3-Furyl)-5-hydroxy-2,4,6 (1K, 3H,5E)pyrimidine~

trione (1.62 g.) was dissolved in 15 ml. of 1N sodium
hydroxide, and allowed to stand for 15 minutes at room
temperature, and then extracted with 5 ml. of ethyl

‘acetate. The agueous layer was acidified with glacial

30

35

acetic acid (about 1.5 ml.) and product extracted into
25 ml. of ethyl acetate. The extract was back washed

with 5 ml. of water, filtered through a bed of anhydrous

sodium sulfate, and evaporated to yield crude product
as an oil (470 mg., m/e 167). Crystallization from
chloroform gave purified 5-(3-fury1)oxazolidine¥2,4-
dione (129 mg., m.p. 88-90°C., m/e 167). A second,
lower melting crop was obtained from moﬁher ligquor.



EXAMPLE 112 3- Thenal dehl de Cyanohydrin Sodium bisulfite (30.2 g., 0.29
o) was dissolved in 190 nl. of water and warnmed to 500C. 3-Thenal dehyde
@ (25 g., 0.22 nole) was added and the reaction m xture held at \(GJ ,
50C for 35 mnutes, by which tinme all but a small amount of gummy
SO|IdS were in solution. The m xture was cooled to 50C. and |ayered with
190 m . of isopropyl ether. Wth stirring, sodium cyanide 10 (24.8 g.,
0.25 nole)y in 190 mM. of water was added dr8ﬂmnse over 20 m nutes, keeping
the tenperature bel ow 100C. Stirring was continued at roomtenperature for
1 hour. The organic |ayer was separate and_t aqueous phase extracted
with fresh i sopropyl ether Is (30d£5&5352_££% conbi ned organic -
extracts were washed with brine,3-drHerk ndehyde gy oot jiesi um sul f ate,

o5 5 3" SO St AT IOV B s et
2- Hydr oxy- 2- (3nt AB&nMl).acdt avathr Rndrivazwed €9.50%C.) 3mThenaldehiydean

 co-wael bat fgs & TGNAAINRALY YA UNEld "add - hd 2oR001 bHCR10AEEN T 2L e

hydrochl oric aC|d m ? wer'e . Ihe reactron mx Was Stirred at
roon1tenperatb?é42§t 50-55°C. Haxm 3§xﬂknﬁt%ﬂerbzrﬂhheu time akd burtracted

with three poatisAas 10famhi i &9 LB LR U6 6L SqleT etiashed
u

with brine, dried over anhydrous na neS|un1s ate tere

concentr at ed R&XERTE Was,cool et 1%#(#%%t%ﬁ¥?§%@ BhtgclaPcHing°f30
Recrystal | i zaisoprbpgl @ithwr.acelidile gMerindy dé6diur-cyanide

10 (24.8 g., 0.25 mole) in 190 ml. of water was added
dropwise over 20 minutes, keeping the temperature
below 10°C. Stirring was continued at room temperature

£ for 1 hour. The organic layer was separated, and the

S

aqueous phase extracted with fresh isopropyl ether

15 (300 ml.). The combined orgahic extracts were washed
with brine, dried over anhydrous magnesium sulfate,
filtered and concentrated to yield 3-thenaldehyde
cyanohydrin as an oil (28.3 g., 92%). - o

: EXAMPLE 113
20 2-Hydrdxy—2-(3-th1eny1)acetamide
Formic acid (0.5 ml.) was cooled in an ice-water

bath. 3-Thenaldehyde cyanchydrin (1.0 g.) and then
concentrated hydrochloric acid (0.5 ml.) were added.
The reaction mixture was stirred at room temperature

25 for 1 hour, poured over crtshed ice, and extracted
with three portions of ethyl acetate. The combined
extracts were washed with brine, dried over anhydrous
magnesium sulfate, filtered and concentrated to an
0il, which partially crystallized on scratching.

30 - Recrystallization from ethyl acetate gave 2-hydroxy-2-
(3-thienyl)acetamide (389 mg., 35%, m.p. 123-126°C.,
m/e 157). '




-

(3-thienyl)acetam de (389 ng., 35% mp. 123-126C., me 157). EXAMPLE ..

114 M xed Met hyl /Ethyl Esters of 2-Benzoyl-2- (3 t hi enyl ) mal onic Acid a
ames cial |y avail abl e m xed esters of 2-(3- t hi enyl ) mal oni c acid

dlEth;T/ 43% net hyl /et hyl , 10% di net hyl ; 11. 4 g.) were added portionw Ss

a di spersion of sodiun1hydride in oil (509@ 4 g.) slurried in 70 m. of

tol uene. An exothermwas noted, the tenperat®re rising to 450C. The

reaction m xture 10 was stirred for 3 hours at roomtenperature, and

then cooled in an ice-water bath. Benzogkmmyﬂyarya (8 g.) in 100 M. of

t ol uene was added over a period of 1 hour—marmt=arning the tenperature
10- 20C. The mixture was stirre¥iked MethvdJ/Eshydt BEshens aferature, 15

diluted dropwi se with 50 nl 2-8bn¥ateL26i(Rth3le Q%dﬁbﬂ%&fxﬁldaﬂd finally
diluted with 50 n et ) ack washed
with three 25 m. pe?wsﬁglsilx,aﬁgﬁi@&eegc%da@é&qg ﬁ%?d-cﬁxed
net hyl / etShyl esmsénybimaibﬁméoxbmayﬂm%ﬁbteﬂw,) -4 30 metHyl sty Bei d as an
d Isp(erlgi gn?' Cf&‘};@m nﬁ"ﬂ @1({!, i ﬁ%ﬁ%é%‘ﬁ“@%%"rﬁv'fﬁ”%n drs%g?um (0. 46
g., 20 nnDIes)dmapedsssnloﬁdsodlum hydride in oil (50%, 2.4 g.)

slurried in 70 ml. of toluene. An exotherm was noted,

the temperature rising to 45°C. The reaction mixture

10 - was ‘stirred for 3 hours at room temperature, and then
cooled in an ice-water bath. Benzoyl peroxide (8 g.)
in 100 ml. of toluene was added over a period of
1 hour, maintaining the temperature 10-20°C. The
mixture was stirred for 30 minutes at room temperature,

15 diluted dropwise with 50 ml. of water (initial foaming
noted), and finally diluted with 50 ml. of ether. The
organic phase was separated, back washed with three
25 ml. portions of water, and evaporated to yield

N . mixed methyl/ethyl esters of 2~-benzoyloxy=-2-(3-thienyl)-

20 malonic acid as an oil (15.5 g. containing about

1.2 g. of oil from the sodium hydride dispersion).




of absolute ethanol. To the resulting warm5 sol ution of sodium
de (about 600C.), crude m xed esters of

REZpyl oxy-2- (3-thienyl)malonic acid (7 g., approximtely 20 mmol es,_gas °
prepared in Exanple 60) were added, followed by urea (1.2 g., 20 mol es)
di ssolved in 20 m . of hot ethanol. The reaction 10 m xt ure was
heated in an oil bath at 105-1100C. for 4.5 hours. The reaction m xture
was cool ed, acidified with concentrated hydfochloric acid, and extracted
with ethyl acetate. The extract was back washed with water and

concentrated to an oil. Trituration wehiypte 115 20 ni. of 1:1

et her: hexane gave a m xture of 5-(3- $§renyéruxaz I|d i ne-2, 4-di one and

i nter medi ate 5- benzoyl ox3z&3rBhigngk 1d 3k s I di netrione
(0.8 g.). A portdsdi@h t@l&srr%t,uns ﬁﬂoieg))va&sﬁls%qu i 1IN sodium

hydr oxi de ( | o to stand for m nutes at room
t enper at ur e%éﬂﬂ‘ie %gc %ﬂiﬂﬁ#%ﬁ?’@amé -cl. 2Pi Fg BRGHMBT®  and
aci df i ed widdl webdn coficsddiampethoritet ¢ abold- tsltm"m»l,) <rude mixed

et sl 98 ol ot sty D (0 o

Benzo[ bl t hi dﬂheg]-e, Apprdvinaheliy 20. amglesllam"rplr&par:ed in Exangylen 6 Gbc.

C., pp. 3395 %éﬁg@ 9f ozignc ixpd e conbined in
35 m. of et rlnelﬁﬁ$g ?Qgcar onltrlle 8 bgg 2% My§2%%hes) was added
dr opwi se. Aﬁlﬁsﬂﬁ{#@xlm%lw 1 @8uhott pEhapedti ofhe meackim washed in
sequgnce W i &airl 3§£8l heated in an oil bath at 105-110°C. for

4.5 hours. The reaction mixture was cooled, acidified
with condentrated_hydrochlofic acid, and extracted
with ethyl acetate. The extract was back washed with
watet and concentrated to an 0il._  Trituration with

15 20 ml. of 1:1 ether:hexane gave a mixture of 5-(3-
thienyl)oxazolidine—2,4-dione and intermediate 5-
benzoyloxy-S—(3-thienyl)2,4,6(13,3H,SH)pyrimidinetrione

(0.8 g.). A portion of this mixture (0.3 g.) was "
dissolved in 1N sodium hydroxide (5 ml.) and allowed
20 to stand for 20 minutes at room temperature. The

reaction mixture was clarified by filtration, and
acidified with acetic acid to precipitate 5-(3-thienyl)-
oxazolidine-2,4~dione (100 mg., m.p. 136-138°C.).



10 sodi um bi carbonate, water and brine, dried over anhydrous sodium
sulfate, filtered and evaporated to yield 2-(3-benzo ¢
[b]thiepyl )--2-trimethylsil oxyethane- nitrile (2.5 ¢g., oil, Rf 0.7 (
et hyl acet at e: hexane)]. EXAMPLE-117 15 Et hyl 1-
(3-Benzo [b]thienyl)- -1- hydroxymet hanecar boxi m date Hydrochl ori de
cooling in an ice-water bath,,2-(3-benzo[b]- ¢, - )
thienyl)-2-trimethyl siloxyethanenitrile (2.3 gh) was dissolved in 10 m . of
saturated ethanolic hydrogen 20 chloride, and held for 16 hours at
about 5C. The reaction m xture was evapgxamedet 1¢ryness and triturated

with ether to yield 1-(3-benzo[b]f hi ng%;?T?ggﬁgﬁgg- met_hanecar-boxi ni dat e

hydrochloride (2.2 g., mp. 128-] ?‘?T.. gofByfhienydymem £ 118

5- (3- Benzo[ b] t hi enyl ) oxazol i di nez2ndthybedlbkpgkthanenitrile de

| - (3-benzo[ b] thienylgsds ) Ea_ | i de (2. 36
ekt O PRRRREE) BRI O (VS 40 0 o,

g., 8.7 _mmol es) and mne (2. -,
50 m. 8f tetrahwy ARy SP@nCeooPRd 889134P] (1PEA3 jeaadnabomtbiodd rigw ough

the cool ed rea@f Wine XiodEad Opesd SbmME | b ) nute flush
Wi th nitrogen. The reaction nix?Ure magigﬁgm}ﬂ ggnﬁgd %ﬁ?gg%ﬂ?°m . of 10

i ce and extracted® %]tﬂ%?m?‘?it#héecéhgﬁea-et R8r maolesdt wagere
back- washed wi tddded eirapwi s8N RELEL, appredinuee19ny doays 9@ um sul fate,
filtered, and ?é rated to vield aﬁug% solid g1.7 g ), This crude
product was di $50 T PIPRFEE (3T ¥ 8RERi 4B, Sequence with saturated
10 sodium bicarbonate,  water and brine, dried over
anhydrous sodium sulfate, filtered and evaporated to
yield 2-(3-benzo[b]thienyl)=-2-trimethylsiloxyethane~

P gitrile [2.5 g., oil,.Rf 0.7 (1:2 ethyl acetate:hexane)].
- _ , EXAMPLE-117 o
15 _ Ethyl l-(3-Benzo[b]thienyl)=-1-

_ hzdrongethanecarboximidate Hydrochloride

With cooling in an ice-water bath, 2-(3-benzo[b]~-

U thienyl)~2-trimethylsiloxyethanenitrile (2.3 g.) was
dissolved in 10 ml. of saturated ethanolic hydrogen
20 chloride, and held for 16 hours at about 5°C. The

reaction mixture was evaporated to dryness and triturated
with ether to yield 1-(3-benzo[b]thienyl)-1l-hydroxy~-
methanecarboximidate hydrochloride (2.2 g., m.p.
128-131°C., m/e 235).



15 washed twice with ether and acidified with 6N hydro- chloric acid,
g£ordi ng purified 5-(3-benzo[b thienyl)- oxazolidine-2,4-dione (950 ny.,

202-2050C., me 233). Analysis: Calcd. for [err] 20 &/ .

; H 3.02; N, 6.00. Found: C, 56.74; H 3.18; N 5.69. EXAWPLE 119

- Benzol b] t hi enyl ) - 2- trinethyI5|Io[rethanen|tr|I e 25

Benzo[ b] t hi ophene- 7- car bal dehyde [1. 3 gd, g;nnnles, J. Og. Chem 39, 2829

(1974)] was dissolved in 35 nml. of ether. 9 i methyl silylcarbonitrile (1.5

m., 12 mmol es) and zinc iodide (about 50 ng.) were added and the m xture

stirred for 1 hour at room tenperat urgey kg ﬂSVWICh time tlc indicated

conversi on was conpl ete. The reactlon-ﬂwatmermms evaporated to dryness,

yi el di ng 2- (7- benzo[ Bit{3i-8 b] ) e¥aznledinered; ¢rdiong2. 2 g., oil;

Rf 0.6 (1:5 ethykea eua(wmapféﬂ A0l B arox xypIEKE-120 €L/

1-(7- Benzo[b |en thanecarbOX|n1date oride By the
procedure of Eg édfff %é 4g£%ﬁﬂ g., 8.7 mmoles) and
t hi enyb) - 2- trn.eehmhmu.hexxﬂ.l&mqu,t raé an(o?l.ésg Qerélsdg@,gbﬁﬁem lnof sat ur at ed

conanol o YR RSToR" LB by e SN AP0 € WL 160 P R ageny, |,
120-[err, awas bubbﬂeﬂlthzbmgh'mhnnannieﬁureaction mixture for
30 minutes, followed by a 10 minute flush with nitrogen.
The reaction mixture was SIOWIY poured into 100 ml. of
10 ice and.exgrécted twice with ether. The combined
ether extracts were back4washed with water and then
brine, dried over anhydrous sodium sulfate, filtered,
and evaporated to yield a gummy solid (1.7 g.). This
crude product was dissolved in 1IN sodium hydroxide,.
15 washed twice with ether and acidified with 6N hydro-
chloric acid, affording purified 5-(3-benzo[b)thienyl)-
oxazolldlne-z 4-dione (950 mg., m.p. 202-205°C., m/e

Analysis: Caled. for C;,H,0,NS: '
20 _ C, 56.64; H, 3.02; N, 6.00.

Found: C, 56.74; H, 3.18; N, 5.69.
EXAMPLE 119
2-(7-Benzo[b] thienyl)=2~
trimethylsiloxyethanenitrile
25 Benzo[b] thiophene~7-carbaldehyde [1.3 g., 8 mmoles,
J. Org. Chem. 39, 2829 (1974)] was dissolved in 35 ml.
of ether. Trimethylsilylcarbonitrile (1.5 ml.,
12 mmoles) and zinc iodide (about 50 mg.) were added
and the mixture stirred for 1 hour at room temperature,
30 at which time tlc indicated cohversion was complete.
The reaction mixture was evaporated to dryness, yielding
2-(7-benzo[b] thienyl)=-2-trimethylsiloxyethanenitrile
[2.2 g., oil; Rg 0.6 (1:5 ethyl zcetate:hexane/5%
acetic acid)].



10 EXAMPLE 121
5- (7-Benzo[ b] t hi enyl ) oxazol i di ne- 2, 4-di one Fol | owi ng the procedure of
Exanpke, 118, ethyl 1- (7-benzo[b]thienyl)-1-hydroxynethanecarboxi m d
hydrochloride (1.1 g., 4 moles) -and triethylanine 15° (1.7 nt., ™9
mol es) were reacted with phosgene. The crude product, isolated as an oil,
was dissolved in 25 m. ether and product extracted into 50 m.. of IN

sodi um hydroxi de. This aqueous extract was 88 dified with concentrated
hydrochl ori ¢ acid and product 20 extracted into fresh ether, which was
back washed with water and evaporated in_vacuo to a solid residue (670
ng.). This residue was recrystallized t EXAMPLE 120

5-(7- benzo[blthlenyl)oxazol|mgﬁﬁyqA&JM1u§gﬁ£bH§3gh1eﬁyp) 130 [err]). 25
Anal ysis: Calcd. for C \ . ... C 56.42;
H 3,.18; N, 5.91. . : - ‘ F) -

2,4, 6(IH 3H, 5H) - pyrBwldhmemmunuﬁdké%nfuﬂqampb@hhhk,(2—87gben26[bﬁales) was

O S8 Shag- A SRR || 211U} Pexane

tenperature ri9siggasShimjh of [ERYIrated rg;tnmglauomzydmgerrhehleameon
m xture was St igl e@ofn%r%éamtro %ﬁﬁggi%ﬁ&f aHl.Qen J(-g-eg?&kgﬁl-n' ng

t he tenperature etween [err] oxa nmol es)
in 20 m . methanecarboximidate hydrochloride (1.1 g., m.p.
120-122°C.), after crystallization from acetone.
10 ' - . EXAMPLE 121

. 5=(7-Benzo(b] thienyl)oxazolidine-2,64-dione
Following the procedure of Example 118, ethyl 1l-
{7-benzo[b] thienyl)-l-hydroxymethanecarboximidate
hydrochloride (1.1 g., 4 mmoles) and triethylamine
15 (1.7 ml., 12 mmoles) were reacted with phosgene. The
crude product, isoclated as an oil, was dissolved in
25 ml. ether and product extracted into 50 ml. of 1IN

— sodium hydroxide. This aqueous extract was acidified
with concentrated hydrochloric acid and product
20 extracted into fresh ether, which was back washed with

water and evaporated in vacuo to a solid residue
(670 mg.). This residue was recrystallized to yield
5-(7-benzo[b] thienyl)oxazolidine-2,4~dione (0.45 g.,
m.p. 130=-132°C.).
25 Analzsxs- Calcd. for c11 703Ns.
'C, 56.64; H, 3.02; N, 6.00.
Found: . C, 56.42; H, 3.18; N, 5.91.



ﬁjﬂ»eﬂrahydrofuran was added during 10 minutes. The mixture was warmed to
OYM t enperature, stirred for 0.5 hour, cooled to [err] and quenched by
a;- ng 35 M. 15 of IN hydrochloric acid in portions. The organic p

was separated and the agueous phase extracted with 25 m . of ethyl acetate
The conbi ned organi c phase and extract were back-washed with water, concen-
trated to dryness and triturated with hexane to yield 20 solid
5-hydroxy-5-(5-nethoxy-2-thienyI)-2,4,6(Iﬁﬁ3H,5FD- pyrimdinetrione (1.4
g., me 256). EXAMPLE 123 5- (5- Met hoxy- 2-t hi enyl ) oxazol i di ne-2, 4-dione

5- Fwdroxy 5- (5-nmet hoxy-2-thienyl)-2,4,6(1H 3H 5H - 25 pyrimdinetrione
(1.1 g.) was dissolved in 10 m . of fﬂEéEﬁEhﬂﬁH&drOX|de all owed to stand
for 1 5 hours at roon1te5pg &@g@,5ex@nmaﬁubgyijugﬁi§ﬁy1pcidified W th
acetic acid, diluted with ' fi

[567 ny., mp. 144-[err] 2 om

acet one- hexane gavnephoxirthdoﬁheﬁé—mmW ,2-Zd1lmnljlés))<azaaéldjis\e 2, 4-di one

0,110, oGRS U 35hR. H kil i ooV Shieet 0 T

6. 39. E)@:kﬁhmmzﬂnSh{eﬂaoe- ;bﬁeﬁyll,- B, :ldi 001 Hn-niroglgs P-was added _
thienyl]-2, y et r, f%gp

2- phenyl - ?ﬁ%&f%%"%vg@ %B (F?h'oxoe%de %6“‘%%"4 {eefQ[Dfé ?ﬁ%:/a di ssolved in
35 m . high as 35°C. during this addltlon. The reaction

mixture was stirred for 1 hour at room temperature.
10 while maintaining the temperature between -20° and.
-15°C., sublimed alloxan (3 g., 21 mmoles) in 20 ml.
of tetrahydrofurah was added during 10 minutes. The
mixture was warmed to room temperature, stirred for
0.5 hour, cooled to 5°C. and quenched by adding 35 ml.
15 of 1IN hydrochloric acid in portions. The organic
phase was separated and the aqueoﬁs phase extracted
with 25 ml. of ethyl acetate. The combined organic
phase and extract were back-washed with water, concen- o’
trated to dryness and triturated with hexane to yield
20 solid 5-hydroxy=5-(5-~methoxy-2-thienyl)-2,4,6(1H,3H,5H)~-
pyrimidinetrione (1.4 g., m/e 256). '
EXAMPLE 123
5-(5-Methoxy-2-th1eny1)oxazolzd1ne-214-dione
5-Hydroxy=-5=-(5-methoxy-2-thienyl)-2, 4,6(1H,3H,5H)~
25 pyrimidinetrione (1.1 g.) was dissolved in 10 ml. of
1N sodium hydroxide, allowed to stand for 1.5 hours at
room temperature, extracted with ether, acidified with
acetic acid, diluted with 15 ml. of water and filtered
to yield product [567 mg., m.p. 144-146°C. (dec.)].
30 Recrystallization from acetone-hexane gave purified 5-
(S-methoxy-z-thienyl)oxazolidine-z,4-dione in two
crops [487 mg., m.p. 147-148°C. (dec.}].
Analysis: Calcd. for CSH7 4NS.:
C, 45.08; H, 3.31; N, 6.57.
35 Pound: C, 45.08; B, 3.41; N, 6.39.




of ether. Butyl lithiumin hexane (2.4M 6.25 nl., 15 mmoles) was ad
dropw se over 15 mnutes, the tenperature rising to 33C. The m xtur ¢
stirped for 75 mnutes at roomtenperature and then cooled. 10 Mint3
it he tenperature between -15 and -20C., sublinmed alloxan (2.13 g., 15
mmoles) in 20 m. of tetrahydrofuran was added dropw se over 10 m nutes.
The reaction mxture was stirred at roomt erature for 30 m nutes, cooled
to 5C., quenched with 35 m. 15 of 1N hydrochtoric acid, added in snall
portions, and extracted with 25 ml. of ethyl acetate. The organic |ayer was
back washed with 15 m. of water, filtexadph q4gh a bed of anhydrous
sodi um sul fate, and evapora ed to | el

[ 5- (2- phenyl - 1, 3- di oxol an®? ?r f enPBRPYL = 13§-dioxolan-2-yl)-2-

.2, 4, 6(}H6/3H, 5H) - pyri gidhﬂeh 1pRg, ko6l 18], 88, 5H) ~dyrimikiReancs il h{' 0.8)
acetate/ 5% acetic [ r . .
EXAMPLE 125 5-[ 5- (ég é?lgFmgeﬁFg%Fa%ZP?Pf‘le-z -"-enYU"lv;'

t hienyl]o azdiozkcmbaﬂeMBhE&eng;lelénmmoeesr)udaspmélmw‘erd)mﬂ 85 miecedi ng

Ex I t Lu .o d to stand
fo?rrgoem\',\ﬁat es. ter agﬁ%gﬂ cgitgll on ?’hegl;?%%&cﬁ Z\Kgfe%t af;; into

i sopropyl et Het .mmpkes)ktwagst addedbdrrpwaske oveirt i Swaiswtes) esheporated to
yi el d 5-[5- (a:éﬂﬁ‘é%’ét&ré | PLexAG28023¥b el BRK b (MAROWAY W %rdédj' one

[0.40 g¢g., [err 1 eth acet at e: hexane/ 5% EXAMPLE
126 r 75 mlnutes at room temperature and then cooled.

10 Malntalnlng the temperature between -15° and -20°C.,
sublimed alloxan (2.13 g., 15 mmoles) in 20 ml. of
tetrahydrofuran was added dropwise over 10 hinutes.

. The reaction mixture was stirred at room temperature
. for 30 minutes, cooled to 55C.; guenched with 35 ml.
of 1IN hydrochloric acid, added in small portions, and
extracted with 25 ml. of ethyl acetate. The organic
layer was back washed with 15 ml. of water, filtered
\_ through a bed of anhydrous sodium sulfate, and evaporated
' to yield 5-[5-(2-phenyl-l,3-dioxclan-2-yl)thienyl]=-
2,4,6(18,3H,5H)-pyrimidinetrione [oil, Re 0.25 (1:1
hexane:ethyl acetate/5% acetic acid)] contaminated
with starting material (R 0.8).
EXAMPLE 125
5-[5-(2-Phenyl-l,3-dioxclan-2-yl)=-2-
thienyl) oxazolidine-2,4~-dione
:'fu The entire crude product from the preceding
o Example was taken into 35 ml. of 1N sodium hydroxide
and allowed to stand for 30_minute$. After acidifica-
tion the prbduct was extracted into isopropyl ether.
The extract was back washed with water and evaporated
. to yield 5-[5-(2-phenyl-1l,3-dioxolan~2-yl)thienyl]=-
. oxazolidine-2,4~dione [0.40 g., Rf 0.65 (1:1 ethyl
Zacetate thexane/5% acetic acid)].

15 .

20

25

30



‘

ra

5-(5- Benzoyl - 2-t hi enyl ) oxazol i di ne- 2, 4-di one
- (2-Phenyl -1, 3-di oxol an-2-yl )-2-thienyl]- oxazolidine-2,4-dione (0.40
was di ssolved in 5 .30 M. of ether and stirred with 10 m. of\&N,

'hydro- chloric acid at roomtenperature for 1 hour. Ethyl acetate (10 m.)

was added, and the organic |ayer was separated and evaporated in vacuo to
dryness (0.388 g.). Chromatography on 50 mag of silica gel, eluted with 10
1: 1 hexane:ethyl acetate/5% acetic acid and nonitored by tlc, gave in early
fractions purified 5-(5-benzoyl- 2-thienyl)oxazolidine-2,4-dione (0.22 g.,
mp. 153-[err], me 287). Analy5|s (}ﬂXKMPEmrl'err]

58.52; H, 3.16; N, 4287. : _ :
5-(3- Thlenyl)oxazoll."‘ '

conbi ned and 20 5-Hﬁeﬂ@ufhbnyrﬁlJﬂﬁﬂmaanlénmﬁtyd)-2-th1eny1]-

5- (3-thienyl bQé@é@ 'd '11'&‘122 %‘&g@ﬁi@e( Py Iy abgs dlssoiveSS:Ln.

30. 46* Lact ose, Corn starch,
dried, 5U.S. P30 ml. °f ‘ether and stirapd giitiy 10 ml. Of*ﬁﬂth§F§nt to 25 g.

of active drgg)beaeoavaizedt nARBrAddh eﬂiéquXfafelwﬁéuﬂ1llﬁénﬁQ 040 inch
pl ate) and blended f8r an _addi ti ona 30 n1q¥te o Magnes |un1stearate sodi um

| auryl squaPEe tage1d 19 &de ) Fado a ﬂnéﬁd PRI WREur e
bl ended for ﬁﬁr&&hﬁsandT@&dﬁdﬁﬁtéMﬁiﬂI#&éﬁblﬂéodﬁﬁnﬁgha(DDSBSDQUhQS (505

mg. . fill Webﬁ to)na%%g?:'sap % %l%;[ EECP mclaps—fl'e jt:aZSgefrg efglceacx':.th
10 1:1 hexane:ethyl acetate/5% acetic acid and monitored
by tlc, gave in early fractions purified 5-(S5-benzoyl-
2-thienyl)oxazolidine-2,4~-dione (0.22 g., m.p. 153-155°C,,
m/e 287). - |
Analysis: Calcd. for c14H904NS. -
15 C, 58.52; H, 3.16; N, 4.87.
Found: C, 58.69; H, 3.50; N, 4.94.
EXAMPLE 127

S=(3-Thienyl)oxazolidine=2,4~dione Capsules W
The following ingredients were combined and

20 blended for 30 minutes:
Sodium 5-{3-th1eny1)oxazolld1ne-2 4~-dione
monohydrate _ 30.46*
Lactose, anhydrous, U. S.P. 14.05 g.
Corn starch, dried, U.S.P. ' 5.00 g.
25 *Equivalent to 25 g. of actzve drug (unsolvated

-~ free acid). o

The mixture was milled (0.040 inch plate) and
blended for an additional 30 minutes. Magnesium
stearate, sodium lauryl sulfate, 90/10 blend (1.00 g.)

30 was added and the mixture blended for 20 minutes. The

blend was filled into #0 gelatin capsules (505 mg.
£ill weight) so as to obtain capsules of 250 mg.
potency.



Larger capsul es are enployed to prepare capsul es of higher potency. The o=
same procedure was enployed to prepare capsules of 100 ng. potency fromthe}@
1

foll g®Mpg ingre- 5 di ents: Sodium 5-( 3- thlenyl)oxazolldlne 2, 4-dione
smonohydr at e 12.18-g. *-Lact ose, anhydrous

U S P. : 32.32 g. Corn starch, dried, U S P.

5.00 g. 10 Nhgne3|unlstearatellaury1°§ulfate (90/10 bl end)

0.50 g. *Equivalent to 10 g. of activated ingredient (unsolvated free

Pt epar e capeul es. of 'ﬁa"“‘@e@%‘*ﬁ%&fﬁé Pt Rokod B cPieRis, rabtpiss” o
prepared by bI@ﬁH Qnﬂy-lng ingredients in the proportion by

“wei ght indicat ed: 2@.‘he same prdddditfe whs dmployed t
80. 3 Tapi oca starch P proye ? pEeRg nesi um

stearate capsules of 100 mg. potexcy frem Fh?sf?h%PE%nﬁaéégFREre is
bl ended Suffi ciddentsadi um 5- ( 3- thlenyl)oxazolldlne 2, 4- di one nonohydrate 25

to formtablets con active drug
(wei ght equi val ent {s%‘{lﬁ{g‘grss ej%lcﬁn% H‘%ﬁnﬁﬁ’z ?eﬂﬁq‘ﬁ active drug

is within the linmts of mahohydrate-1, e.g., in the extrenes, 6012.d9. gafe

sodium sal t monohydigict Ay Wihylkodd, v.s.r. 32,32 g.
 Corn starch, dried, U.S.P. . . 5.00 g.

10 Magnesium stearate/lauryl sulfate .
(90/10 blend) 0.50 g.

*Equivalent to 10 g. of activated ingredient
(unsolvated free acid).
y A lower level of active ingredient in the blend

15 is used to prepare capsules of lower potency.
' | EXAMPLE 128
Tablets
. A tablet base is prepared by blending the follow-
v 1ng lngredlents in the propcrtion by weight indicated:
20 Sucrose, U.S.P. : 80.3
Tapioca starch , _ 13.2
Magnesium stearate | | 6.5

Into this tablet base there is blended sufficient
sodium 5-(3-~thienyl)oxazolidine~2,4-dione monochydrate
25 to form tablets containing 50 mg., 100 mg. or 250 mg.
of active drug (weight equivalent to the free acid).
The portion of blend to active drug is within the
limits of 1-0.167 to 1-1, e.g., in the extremes,
: 60.2 mg. of sodium salt monohydrate and 300 mg. of
30 blend in a 50 mg. tablet or 304.6 mg. of sodium salt
monchydrate and 250 mg. of blend in a 250 mg. tablet.



blend in a 50 ng. tablet or 304.6 ng. of sodiun1éalt nonohydr at e and

y¥ng. of blend in a 250 ny. tablet. EXAMPLE 129 Injectable Preparation
“i1-e sodi um 5-(3-thienyl)oxazolidine-2,4-dione is dry filled into \als’
so as to contain 670.1 ng. of 5 the sodi um sal t nonohydr ate per vi al

(equivalent to 550 ng. of free acid). Prior to use, sterile water for
injection (11 m.) is added, and the ni xt&®8 shaken to forma sol ution,
containing 50 ng./m . of active drug, which is suitable for intravenous,

intra- 10 muscul ar or subcut aneous injection. Alternatively vials are
filled by a freeze drying procedure. EEAEEEE;&E%.steriIe, aqueous sol ution

containing 335 ng./m . of sodium dtdaIw hysswdeat Soh Nt roduced i nto each
vial. The vials are fr.eeze dj. e on trays. .
3- Bt hoxycar bonyl - 8% ﬁm%%ﬁa@ﬁ&mﬁ%mﬁs&a.gm‘*-dme

5- (3-thienyl fexdzryl ifdlled ihtb cnalome &9 to dystair §30slringpedfof water

by d fanE! t 5 h | t
0 GV | DeHRCHBE Y SRR el 1L Lt FRERRTLE 01 501
chl or of or mat 8501mg2 @£ ﬁr@ernqnmis))- | Prikedtandse hestexilieewaseruxed for
about 2 hourg gnjﬁégy%dw¥¥¥|ﬁ¥1(j%gtﬁéﬁéé cggaeghgomﬁgggkgenperature

by- product soglun1c | oride renove tration an l'trate
concent r at edshakegny ¥es Form A é@@’é-'t‘hoﬁpntalnlng 50 mg./ml. of

‘active drug, which is suitable for intravenous, intra-

10 muscular or subcutaneous iﬁjectién.

Alternatively vials are filled by a freeze drying
procedure. Two ml. of a sterile, aqﬁeous solution
containing 335 mg./ml.'of sodium salt monohydrate is
introduced into each vial. The vials are freeze dried

15 on trays. ' '

EXAMPLE 130
3=-Ethoxycarbonyl=5=(3~-
thienyl)oxazolidine-2,4~dione _

‘Sodium 5~-(3-thienyl)oxazolidine-2,4-dione mono-

20 hydrate is stripped of water by drying in vacuo at

" elevated temperature (50-70°C.). The anhydrous salt
(2.05 g., 10 mmoles) is suspended in 35 ml. of 1,2~
dichloroethane. Ethyl chloroformate (1.41 g., 10 mmoles)
is added and the mixture refluxed for about 2 hours.

25 The reaction mixture is cooled to room temperature, by=-
product sodium chloride removed by filtration and the
filtrate concentrated to dryness to'yield 3=-ethoxy-
carbony1—5€(3-thieny1)okazolidin-2,4-dione.

Substitution of the ethyl chloroformate with an

30 equivalent quantity of acetyl chloride, isobutyryl
chloride, N,N-dimethylcarbamoyl chloride, or benzoyl
chloride produces, respectively, 3-acetyl-5-(3-thienyl)-

o/

oxazolidine-2,4-dione, 3-isobutyroyl-5-(3-thienyl)-

oxazolidine-2,4~-dione, 3-(N,N-dimethylcarbamoyl)-5=(3-
35 thienyl)oxazolidine-2,4-dione and 3-benzoyl-5-(3-

thienyl)oxazolidine-2,4~dione.



chloroformate with an 30 equi val ent quantity of-acetyl chloride,

i sobutyryl chloride, N, N-dinethylcarbanoyl chloride, or benzoyl chlorid
:produces, respectively, 3-acetyl-5-(3-thienyl)- oxazolidine-2,4-dione,
3-isobutyroyl -5-(3-thienyl)- oxazolidine-2, 4-di one,

3- (N, N-di net hyl car banoyl )-5-(3- 35 thlenyIQ5§gzoI|d|ne 2, 4- dlone and
3-benzoyl -5- (3- thienyl)oxazolidine-2, 4-dione. EXAMPLE 131

3- Acet yl - 5- (3-t hi enyl ) oxazol i di ne- 2, 4-di one Met hod A

5- (3- Thi enyl ) oxazol i di ne- 2, 4-di one (1 83§¥§M§ZE 1310 mmol es) and

triethylamne (0.14 m ., 4,1 g@gle connine AL f
1, 2-di chl or oet hane at r o % %h' Qﬁlﬁﬁﬁiﬂiiéégiigﬁégﬂi$ﬂi0
mol es) i s addeMeshodwAse over a feM/nlnutes and t he reactlon m xture

stirred for 3 hours. 5-TBQT§§§5?59%ﬁgisffﬁidéiﬁih-dxoigggfr to dryness

and t he eS|due di stri but Ween sat ur at ed sodi um bona e’ and

chl or of oPm Thel@hBBPILE) nARdy & Lefhydamiden (G Matmk . , akd mekes) | ace

dried over anhydembsneagweshusswif,aigE 1f Id-tﬂchf&@é%ﬁépﬁaféémto yield
"3-acetyl-5-(3-thien oxazol i di ne- 4-di one, Met hod

5- (3- Thi enyl ) ox %Péﬁ%ﬁ&rf -4- BFERY L £ §rd'de 1(c9~r%|%a Y M%%) is
anhydride (1.14ad8ed @fopwikespvere ac@ew idhuddd) & Nthe Ofed&tigRydr of uran

car bonyl - 5- (3-t hi enyl ) oxazol i di n- 2, 4- di one. Substitution of the ethyl E:’

and 200 sUAIRELEe" 20004 For 3RO Wik T for mENERAL 2 &
10 evaporated to dryness and the residue distributed

between saturated sodium bicarbonate and chloroform.
The chloroform layer is washed with water, and then
brine, dried over anhydrous magnesium sulfate, filter-
ed and evaporated to yield 3-acety1 5-(3-th1eny1)-

n
2

15 oxazolidine-2,4-dione.
Method B
. 5=(3-Thienyl)oxazolidine-2,4-dione (1.83 g.,
Y 10 mmoles) and acetic anhydride (1.14 ml., 12 mmoles)
' are combined with 20 ml. of tetrahydrofuran and
20 stirred for 40 hours. The reaction mixture is evaporated

to dryness and 3-acetyl- 5-(3-th1eny1)oxazolld1ne-2 4-
dione further isolated as in Method A.

The same procedure, but substituting acetic

~anhydride with an equivalent of acetoformic acid

25 reagent [a solution of acetic-formic anhydride in
acetic acid; cf. Blackwood gg al., J. am. Chem. Soc.,

82, 5194 (1960)], propionic anhydride or benzoic
anhydride, allows formation of'corresponding 3-formyl-
5=(3-thienyl)oxazolidine-2,4~dione, 3-propionyl=5-(3=-

30 thienyl)oxazolidine42,4-dione and 3-benzoyl=5-(3~-

thienyl)oxazolidine-2,4~dione.



solated as in Method A The sane procedure, but substltutlng acetic
Aanhydride with an equi val ent of acetoformc acid 25 reagent [a g ution
of acetic-formc anhydride in acetic acid; cf. Blackwood et al., J. Am ¢
Chem Soc., 82, 5194 (1960)], propionic aandrlde or benzoic anhydrlde
allows formation of corresponding 3-for
5- (3-thi enyl )oxazol i di ne-2, 4-di one, 3- proplonyl 5-(3- 30
t hi enyl ) oxazol i di ne-2, 4-di one and E&gﬁ%@%iééiég? -
t hi enyl ) oxazol i di ne- 2, 4-di one.: (N—thhylcarbannyl) 5-
(3- thlenyl)oxazolldlne 2, 4- di 3néNsMeghydicampiamoyddoiS-di ne- 2, 4-di one (1. 83

g., 5 10 nol es) and on@3dgggea§1g5&@&@ﬂf@;ﬂg12ﬂ;1&¥#§§ned-- in 35 m-.

of 1, 2-dichl oroet hane. Mt gt es)-is then
added and the re3tt 3OERAERYH) eXaEPLiE4N v41@iﬂﬂ§4ﬂ1¢Qinﬁienperature

ThehrsﬂaCthID'tﬁoﬂéévt&HdV\bhE &eopl ofgftrl 1@&1&9{@%%%@&@ washed
Sl fate, 1 3% c¥ochhindoohe EnBLahiazPatIADRe 3 MRt AAOCEARAER b enyl )
oxazol i di net@, 38 chdbip. 10 mnXAyB)Eis3then added and the reaction
3-(4- N@th°¥&é§&@$99¥£}réat%o@ehhﬁbukkoéxﬁ R Vdnpdfature. The
reaction is dlluted with 35 ml. of 1,2-dichloroethane,
10 washed with saturated sod;um bicarbonate and then

dryness and 3-acetyl -5-(3-thienyl)oxazolidine-2,4- dione further

brine, drled over magnesium sulfate, filtered and
concentrated to yield 3-(N-methy1)-5-(3-th1eny1)-
oxazolldlne-z 4-d10ne.




nmmole) and trinmethylsilyl- 5 carbonitrile (2.15 g., 21.7 mmole) in 250
of - ether in the presence of 50 ng. of zinc iodide was converted to title
proddb( as an oil (3.9 g., me 241). EXAWMPLE 134 Met hyl
| - Hydr oxy- | - (4- met hoxy- 3-thienyl) 10 met hanecar boxi m dat e
Hydr ochl ori de Saturated nethanolic hydrogen chlorlde (100 M .) was
mai ntained at O-[err] in an ice bath. Title product of the preceding
Example (3.9 g.) in 20 m. of nethanol was ad®®¥ dropw se and the m xture
held for 1 hour at 15 O-[err]. The reaction mixture was. concentrated to
solids and the residue triturated with eg&ﬁgﬁt&bﬁbﬁld the title product
[2.76 g., mp. 94-99C (dec.)]. Recrysta om net hanol - et her gave
purified title prodetd-Héthaxy-3-tthhentll-24ritethyl sille hardhitrile
EXAMPLE 135 5-(4- Met X rocedure
of Exanple 57, the pr duc% é?bgﬁéh%gegggkkghgﬁ S%é (1%%%?/ ffpnnnles)
and triethylan1thﬁméldegyﬁelenﬁDQes)an35@mmﬂe)ohnﬁe¢EMMﬁhhﬁlaxiybwwe 25
reactec wi'l Phopasse:£p1180( 51 041 g2 20107l fhblle) TR JSRAGH 0BT il vas
ght  at

stirred overni room tenpéra- “tre’ "The reaction m xt ur'e Was pour ed
slowy into 500-® thefPEesenes PEcSAn@Texrfagiag Wiodidewas spnwertrdti ons

of chloroform ghecLoTdi peaaedansCcahanels (309 renwa§bgg_mnth brine,
dri ed over anhydrous magnesium sul fate, filtere nd concentrated to

By the procedure of Exanple 55, 4-nethoxy-3- thenal dehyde (2.6 g., 18.-7,
-

solids. Recrystal- lization fromt_olueneE ed title product [510
ng.; mp. 120-222C; ir (M@thyl3I+Hy@?3Ry-1242~mbBdxeB-thinaiylsy s: Cal cd.
for [err].lo ' _methanecarboximidate Hydrochloride

Saturated methanolic hydrogen chloride (100 ml.)
was maintained at 0-5°C. in an ice bath. Title product
AN of the preceding Example (3.9 g.) in 20 ml. of methanol
" was added dropwise and the mixture held for 1 hour at
15 0-5°C. The reaction mixture was concentrated to
solids and the residue triturated with ether to yield
the title product [2.76 g., m.p. 94-99°C. (dec.)].
Recrystallization from methancl-ether gave purified
title product [1.51 g.; m.p. 112-114 (dec.); m/e 201].
20 - EXAMPLE 135
.~ 5={4-Methoxy-3-thienyl)oxazolidine-2,4-dione
By the procedure of Example 57, the product of the
preceding Example (1;3 g., 5.5 mmoles) and triethylamine
(1.7 g., 17 mmoles) in 50 ml. of tetrahydrofuran were
25 reacted with phosgene for 30 minutes at 0-5°C. The
reaction mixture was stirred overnight at room tempera-
ture. The reaction mixture was poured slowly into
500 ml. of crushed ice and extracted with three 50 ml.
portions of chloroform. The combined organic layers
30 were'washed_with brine, dried over anhydrous magnesium
sulfate, filtered and concentrated to solids. Recrystal-
lization from toluene gavé purified title product [510 mg.;
m.p. 120-222°C.; ir (KBr) 1377, 1732, 1767,'1808_cm'1].
~ Analysis: Caled. for CgH.O,NS: - '
35 C, 45.06; H, 3.31; N, 6.57.
» ‘Found: C, 45.31; H, 3.41; N, 6.85.




C, 45.06; H, 3.31; N, 6.57. Found: C, 45.31; H 3.41; N

Lhe procedure of Exanple 55, 4-ethoxy-3-then- aldehyde (8.1 g., O.

mol e) and trimethysilylcarbo- 5 nitrile (6.13 g., 0.062 nole) in 300 n .
of ether, in the presence of 50 ng. of zinc iodide, were converted to title
pr oduct (13 g.) as a viscous oil; pnnr indicated absence of the al dehyde
proton. EXAMPLE 137 10 Et hyles

| - Hydr oxy- 1- (4- et hoxy- 3-t hi enyl )- et hanecar boxi nmi dat e Hydrochl ori de Usi ng
et hanol in place of methanol, but otherw se the procedure of Exanple 134,
product of the preceding Exanple (13 BXAMBAE dd®verted to title conmpound 15

[9.23 9., mp. 136(fSk{hokdSS-LhiefIMYE Eclifetnylsil 3

5- (4- Et hoxy- 2-t ]
time of 1 hour atBY-ERs HﬁﬁcﬁdﬂﬁﬁtﬁgrEFé&@ﬂﬁoﬁ5bl#EGﬁhquﬂiﬁthEn+00n120

tenper at ur e,ayddlkEs f,1h prccssnnﬂoEéQWEha (31 methly 215, X ded to
s pOured 1n 1.5 1. of

cr ushe r?SECrim G TR U T A TG R
organi ¢ | aydihe mresenmsdi ofdsantgexbEastae Woalid%S werd (hvidxt- ad -
R L I e g
hydrochl ori dndicated absence of the_aldehyde proton.
o | " EXAMPLE 137
10 : Ethyl l-Hydroxy-1-(4-ethoxy-3-thienyl)-
methanecarboximidate Hydrochlorzde
Using ethanol in place of methanol, but otherwise
the procedure of Example 134, product of the precedzng
- Example (13 g.) was converted to title compound
1s [9.23 g., m. p 126-128°'(dec Y.
EXAMPLE 138
5-(4-Ethoxy-2-thienyl)oxazolidine-2,4~dione
Using a phosgene perfusion time of 1 hour at
0-5°C. and a further reaction time of 1 hour at room
20 temperature, produot of the preceding Example (9.2 g.)
was converted to title product. To isolate the product,
the reaction was poured in 1.5 1. of crushed ice and
extracted with three 200 ml. portions of chloroform.
The organic layers were combined and extracted with
25  three 150 ml. portions of IN sodium hydroxide. The
basic extracts were combined, back-washed with 200 ml.
of fresh chloroform, reacidified with 3N hydrochloric
acid and extracted with three 200 ml. portions of
chloroform. The last three'organic extracts were
30 combined, washed with brzne, dried over magnesium
sulfate, flltered, evaporated to solids, and the
residue crystallized frcm toluene to vield title
compound [4.06 g., m.p. 144-146°C., m/e 227; ir (KBr)
1822, 1737, 1568 cm™t]. o

EXAMPLE 136 3-(4- Ethoxy-3-thienyl)-2- tr|nethyIS|onyethanenltrlle

<



acid and extracted with three 200 ml. portions of chloroform The |ast yfd
t hree organic extracts were 30 conbi ned, washed with brine, dried -d&f;{f
magnesi um sul fate, filtered, evaporated to solids, and the residue- ’
crystallized fromtoluene to yield title compound [4.06 g., mp. 144-[err],
me 227; ir (KBr) 1822, 1737, 1568 [err]]. ve®Analysis: Calcd. for [err]:

C, 47. 57 H 3.99; N 6.17 Found: C, 47.18; H 4.04; N, 6.06. The

chl or of or m back-wash was reextracted with three 5 150 m . portions of
fresh 1IN sodi ARadNBER1 dealcdheforb@glgOgNSract s were conbined and

addi tional product (980 &D.470%%p, é443f9§t]ﬁ rgceyered in |ike manner.

EXAMPLE 139 2-[ 4- (n- Propoxy) - 3- t hi ehy
tr|nethyIS|Io£%§PH£ﬂen|t¢ql E&sihﬁrpﬁogéduWe 6+ OBxanpl e 55,

4- (n- propoxy)ﬂhet&nxw&dhﬁwmkbéakiwssh w8sFBELRs Fadkdatl WiB! Rurdd V! -
carbonltglle ( ether, in the

presence’®of 50 mkﬁ QWFEF?%ﬂlﬂé f{%sﬂ E&BFQd&BHVEV?EHxEGetltF@eﬁﬁbduct as
an oi | [4.6 ghasiie @&8acts (vePE12dmBIREd ahBB8afidhitlichal EXtddetl40 Et hy

Usi g o Feact 1G9t MEPORLR, 4 ENETT, PERRRRESY 15, 13KE, MR on, ¢ he
procedure of Exanple 137 was used to cqgggggggngggroduct of the precedi ng
Exanpl e ' 2-[4~(n-Propoxy)-3-thienyl] -2~
10 trimethylsiloxyethanenitrile
By the procedure of Example 55, 4-(n-propoxy)=-3-
thenaldehyde (3.1 g., 18 mmoles) and trimethylsilyl-
carbonitrile (2.28 g., 2.9 ml., 23 mmoles) in 250 ml.
(:} of ether, in the presence of 50 mg. of zlnc iodide,
15 were converted to title product as an oil [4.6 g.; m/e
269; ir (CE,Cl,) 2936, 1558 cm™'].
' ~ EXAMPLE 140
~ Ethyl l-Hydroxy-l-[4-(n-propoxy)-

W 3-thienzl!methanecarboximidaté Hydrochloride
20 Using a reaction time of 20 minutes after comple-

tion of the addition,'the_procedure cf'Example 137 was
used to'convert.the product of the preceding Example
(4.5 g.) into title product of the present Example
[3.05 g., m.p. 127-129°C. (dec.)].

25 | . EXAMPLE 141
5-[4-(n-Propoxy)-3-thienyl-
 oxazolidine-2,4-dione

By the procedure of Example 135, the product of
the preceding Example (2.8 g., 0.0l mole) was cohve:ted

30 to toluene'recrystallizéd 5-[4~-(n-propoxy)-3-thienyl] -

 oxazolidine-2,4-dione [1.63 g.; m.p. 134-136°C.; m/e
241; ir (KBr) 1827, 1747, 1564 em~1.




)], 25 EXAMPLE 141 5- [4-

G'P g.) into title product of the present Exanple [3.05 g., mp. 127-[err]
‘b‘ropoxy) 3-thienyl - oxazolidine-2,4-dione By the procedure of Exanwle,

(R

135, the product of the preceding Exanpl 2.8 g., 0.01 nole) was converted
30 to toluene recrystallized 5-[4-(n-pro oxy)-3-thieny|]- '
oxazolidine-2,4-dione [1.63 g.; mp. 134-[err]; me 241; ir (KBr) 1827,

1747, 1564 cni] EXAMPLE 142 2- (4 Mﬁﬂnyﬁgi}@?thy| 3-thienyl)-

2- tr|nethyIS|onyethanen|tr|Ie By .t h&procegure. of Exanple 55, 4-nethoxy- 2-
5 met hyl - 3- t henal dehydé ((é-%%hm@s'zs'mﬁﬁnékﬁ-aﬁweny )=

tr|nethyls;légcarbonltrlIez@&;&ﬁe;h 143 éﬁﬁanéhiﬁihlé
presence o nv

i solated as a_ vrggogé SoPFOF ?%&ﬁi_?ﬁﬁﬁ?%ﬂﬁ;e;g {eﬁrweﬁﬁﬁﬁy
[ ﬁr r] ]5i ) EX/hetEy 143 -Ehlenkaldekydeo (\5 . :2- @ nETMyaxﬂam hyénds- ‘o 137

t hi enyl ) met Of i pr anpl e was
applied to ?gﬂﬁ%gﬁp.?éﬂgg ?bla%ﬁq'tt%g}lpre(cjej?s gbemaﬁ&i)ﬁmﬁ '8 g‘% to produce
5.8 g. of a35erane°6f ethere domibhenpresende abHriemg podfli agnet hoxy et her

(estimated P&d?&&’f hereec%%&t%%ﬂaewwtﬂ%a@w 606 ratul gkhar:
showi ng both 543 29) .

vzscous 011 [7 3 g.; m/e 255; ir (CH Cl ) 1575, 1204,
10 1075 cm~ ]. '

of ether, in the
r oduct,
204, 10 1075

_ EXAMPLE 143 =
Ethyi 1-Hydroxy-1-(4-methoxy-2~methyl-3-
thienyl)methanecarboximidate Hydrochloride

Ty The procedure of Example 137 was'applied to the

ce 18 preduct of the preceding Example (7.2 g.) to produce

5.8 g. of a mixture of title compound_ahd_the corres-
ponding ethoxy ether (estimated'by pomr to be about
40% methyl ether and 60% ethyl ether; showing both m/e
243 and 229)

20 A portlon of thls mixture (2.5 g.) was taken into
100 ml. of methanol, cooled to 0-5°C., and perfused
with hydrogen chloride for 1 hour. After 1 hour
additional stirring at 0°C., the reaction mixture was

% evaporated to a viscous oil. Crystallization from

25 ether gave title product [2.1 g.; m.p. 123-125°C.
(dec.); m/e 229].

The corresponding methyl imidate ester of the title
product is obtained by directly reacting the product
of the preceding Example with methanolic hydrogen

30 chloride accdrdihg to the procedure oflExample 134.

o/



20 A portion of this mxture (2.5 g.) was taken into 100 n1(:;:3;ﬁ”T
nmet hanol, cooled to O-[err], and perfused with hydrogen chloride for it
hour/ 5 After 1 hour addltlonal stirring at 0 C., the reaction m xture was
‘evaporated to a viscous oil. Crystallization from 25 et her gave title
product [2.1 g.; mp. 123-[err] (dec.); nme 229]. The correspondi ng net hyl

I mdate ester of the title product is obtai by directly reacting the
product of the precedi ng Exanple w th nethanolic hydrogen 30 chl ori de
according to the procedure of Exanple 134. EXAVPLE 144 Ethyl 1

- (Hydr oxy) - | - (4- Et hoxy- 2- net hyl - 3- t hi eBXa, thdddcar boxi m dat e

Hydrochl ori de A portion ther t he
precedi ng Exanple (2.5 %hxgs téégﬁré L 58qnp%hﬁ&yé§h gndécooled to
[err]. The cold solutithienglpsethandcarboxi nmdhkbﬁmﬂ 1 hour,
stirred for an addif $8?£ U6faEh%6h}% anﬂe@égﬁogiae 4ﬁ? ; gg30|l
- was crystallized byt ura |on W Th I'ng 1T n ether gave
title préduct Hre Ereceding. Exasple7(2.5dga)) was etazﬁq inboANmIOE mls .
5- (4- Vet hoxy- 75 freééiyhndl t Bh&N¥bO2EEZRb! @b&e 2»rﬁed'c%r1% lstﬂl'ﬁg:i%rf‘%@fé'on time

O S50 LIRS B cen! ShTariy Foms 3 g S o
was converted £&r tanh L@@mtﬂeﬁutabhrzad oietl, eaaaomtpdz%t%fa Go 4R P.
179-Terr]; e 267 &ﬂe i)was ctystallized by trituration with
10 ether. Repulping in ether gave. title product [2.07 g., .
m.p. 105-107°C. (dec.); m/e 243). |
| EXAMPLE 145
R _ 5—(4-MethoerZ—methyl-S-thienyl)oxazolidine-2,4-dione
e Using a reaction time of 3.5 hours at room tempera-
15 ture, but otherwise following the procedure of Example 57,
the product of Example 143 (2.0 g., 7.5 mmoles) was
converted to toluene recrystallized title product
. [0.52 g., m.p. 179-181°C.; m/e 227; ir (KBr) 1820,
1750, 1727, 1583 em™1j].
20 : EXAMPLE 146
5-(4-Ethoxy-2-methyl-3-thHienyl)oxazolidine-2,4~dione
By the procedure of the preceding Example, the
product of Example 144 (1.9 g.) was converted to title
product [245 mg., m.p. 136-138°c.,'m/e 241; ir (XBr)
25 1824, 1743 em™ ].

© o




1727, 1583 [err]]. 20 ' EXAMPLE 146

® Et hoxy- 2- net hyl - 3-t hi enyl ) oxazolidine-2 , 4-dione By the procedure of_
ve~pr ecedi ng Exanpl e, the product of Exanple 144 (1.9 g.) was convertgd to
title product [245 ny., mp. 136-138C.; me 241; ir (KBr) 25 1824, 1743

[err]]. EXAMPLE 147 5-Hydroxy-(2,5-DJnﬁ¢;Q-3-fury|)-
2,4,6(1 H 3H 5H) pyrimdinetrione |Isopropyl ether (35 m.) was cooled to
[err] 5 Butyl lithium (5 m. of 2.1Min hexane, 10.5 mmol es) was added,

allowing the tenperature to rise to - 6@XAMPIE Diqwet hyl - 3-i odofuran [J. Am

Chem Soc. 70, p. 739 (1948}, 132 .00 . % m ,es! s {hen ded dropw se
keepi ng the tenperature betéée_?%8§Y5A ’Eggéf‘ﬁ?ﬁgH %Ifar;fiﬁlrrlpg for-0.5
hour at -68C., anhydrous al 4n 6((1 55 38, SED dnmind jersd t xfi svse | ved LE 15 m .
of tetra- hydrofurg d i8S 6 10M€ k30 G g e
tenperature -65 tf fg??§?9$h§%?%??ggg ?gagpﬁ§%9ﬁ¥¥¥ﬁ%§%a%s ééﬁ d over 15
mnutes to [ FHEYLIALRYERD- (35ml. ofhi2oddt igcihexars nilQ. Svaemebeel and the

organi ¢ phasewssepaddéd(. albowadgeeus &Eﬁ?&ﬂ&%ﬁﬁ@“ﬁ&“ﬁf&érﬁé?asﬁﬁcﬂz% a;ter

hyl tate,. . i ne i c | ayers . were washed
and evapor at cb TOYRRERY T T BOBRAUERR. (3 +g AR GHAP 0 KF (178, BhyT3hcetat o

20 - hexane{E34&retlc2amld) P. mmoles] was then added dropwise
keeping the temperature betweéen =65 and =-68°C. After
10 stirring for 0.5 hour at -68°C., anhydrous alloxan

(1.5 g., 10.6 mmoles) dissolved in 15 ml. of tetra-
hydrofuran was added dropwisé over 30 minutes, keeping
the temperature =65 to =60°C. The stirred reaction
mixture was warmed over 15 minutes to 0°C., 1N hydro-
15 chloric acid (25 ml.) was added and the organic phase
separated. The aqueous phase was extracted with
- 20 ml. of ethyl acetate. The combined organic layers
were washed with 10 ml. of water and evaporated to
yvield title product (1 g., Rf 0.05 (1:5 ethyl acetate: o/
20 - hexane/5% acetic acid)].
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EXAMPLE 148 5-(2,5-Di et hyl -3-furyl)oxazolidine-2, 4-di one Product of the _. :
preceding Exanple (1 g.) was taken into 10 wWo of 1N sodium hydroxide 2
hel d for, 5 15 mi nutes. The solution was extracted with 5 ml. of
.acetate, . acidified with acetic acid and extracted with 25 ni. of ethyl
acetate. The acidic extract was back- wEBXARMPLEtD48 nl. of water and

evaporated to solids 634@ BDimeMH ijwggggﬁwgggéggiggﬁgdgog go m_. té?lng

f ilic |, i . 4 -
G ean fracti ons wePEOBBiH (740 £h8, RFRGALRT EXAPLE S (kg | hwase saken

Cl ean fractions we

recyrstalI|zeuntooiﬂemﬂeroEE&an%daidm<ﬂfhf&&iéée£n&'ﬁéfdpfﬁgucaegégpaggt;C
exa b

144 I et hyl acetate:
?cPd) $ [e”iss ﬁ“ﬁ% R&’é‘%t &6 %%é% S extracred withdS mée pérr]: C
55. 38 H 4 6gthgﬂ acgganeundcidxﬂiedﬂkiﬁﬁﬂ%ﬁeﬂiaGﬁcﬂatZn&4exE¥é@EEE 149
5- Hyd 5- dos3mh ur r etrione
3, ZNE;?ééofuggizf 23 mi 3§)etﬁ gegéé?%ﬂ #ﬁgt%Fléf%tﬁﬁFrﬁﬁE Wa&ed
slowy to a cf Twﬁékﬁﬁ ?éFbtﬁonlofOﬂbmwtdrtindna%ép@tatéa EO3M |n
hexane, 4.6 re®liss (9485 o] el irre
ninut at [er ]..%£( d?omg1élIg?%#ﬁﬁ?ﬁ?yuaﬂgéﬁégéﬁgggh%és ﬂlgg d in 10
6ﬁ§tetrah H1tSh IR aB8LAIsRaM wEhy tﬂ;etatgkhéxémeyasl|th|um
solutlon at [eYudnt Abhértl8 ﬂbﬁﬂk?%igb th%gﬁ?ﬁ;fﬁﬂ%ﬁiéﬁé”@é:éhe reaction
mxture was W%HE%E&& 1§$épora£gh %% d¥§ness and the residue
recyrstallized from ether-hexane to yield purified-
' . title product {170 mg.; m.p. 144-145°; m/e 195; Rf 0.3
15 (1:5 ethyl acetate:hexane/5% acetlc acid); Rg 0.55

(1:1 ethyl acetate: hexane)].
Analysis: Calcd. for c93904u
C, 55.38; H, 4.65; N, 7.18

Found: C, 55.15; H, 4.76; N, 7.04.

EXAMPLE 149
S-Hydroxy-s-(4-lodo-3-furyl)-
2,4,6(1H,3H,5H) pyrimidinetrione

B 3,4~-Diiodofuran (0.96 g., 3 mmoles) in 5 ml. of

9 ether was added slowly to a cold (-65°C.) solution of

' butyl lithium (2 ml. of 2.3M in hexane, 4.6 mmoles) in

15 ml. of ether. The mixture was stirred for 20 minutes
‘at -65°C. Anhydrous alloxan (0.57 g., 4 mmoles) was
dissolved in 10 ml. of tetrahydfofuran and added

1§ = slowly to the 4-iodo=3-furyl lithium solution at =65°C.
After 10 minutes at the same temperature, the reacticn
mixture was warmed to 15°C., acidified with 15 ml. of
1N hydrochloric acid@ and“extracted with ether.  The
ether extract was back-washed with 10 ml. of water,

D éoncentrated to dryness and the residue triturated

ien 2 mi A% masvrans B2a edal A Edelg memaSaa= YA me s
wWioh &4 i, £2 agxang oo QE=Tam wmwal pMaVamwew (LU T i’ ey

~m/e 336; Rf 0.5 (1:1 ethyl acetate:hexane/5% acetic



-washed with 10 nl. of water, concentk@ted to dryness and the residue
ﬁﬂqrated with 2 mM. of hexane to yield title product [108 ng.; nle\336;
[erf]° 0.5 (1:1 ethyl acetate: hexane/5%.acetic acid)]. - -111- EXAVWPLE 150
5- (4- 1 odo- 3-furyl ) oxazoal i di ne- 2, 4- di BEAMBLEGIS0 of the precedi ng Exanpl e
(100 ng.) was al | oned 30( 84 2880wl Butyh ox8kol NIl ANgishd de for 5
15 m nutes at rgpqiéengerﬁ_ €. g , ified with
acetic acid .and YR WREnPESAPALgs ExRFPlLc 18% MIThe¥33 gani ¢ -
extract waalimwed vieshetand twithnl. mdf oft AN SodicMAIYEREd® FosuM (63

ny.).e Crud el (4,20 ) d_in this 10 Jranner was

chr orfat ogrg'grrlrgntd&{)‘.in n%g %%iF%gggéﬁuﬁgi‘ng &‘ﬁrml%éﬁlﬁ%%xane as
el uant and%eisc amikdidiedgvitihcacetic acidt ands ektaacted odltlm were

conbi ned ardAvap qggﬂg 78 : ' cry. |- iz fr,om

chl or of or m@t-(')ﬂy'i %_ pur #?%ﬁegéﬁé 'p?o ug?’g?&gc %ﬁ} ;"-’afﬁeg‘?aéfgb- [err]).
Anal ysis: ¥asbed peith ok ml. @fowater and)iegspomatedr&craurghm - C, 28.37;

H 1.62; N(63 . )RXANddad aterial (120 mg, in
5- (5-Chl oro-7- %nzo sb] furanyl | oxazol i éli ne- %%-’d?gr?ga'ﬁeﬁ el'nprtg1 usct of

Exarifl e 50MARRETY2S FhRey FapRedsaBpaRdPd -i %6 SHLLIGH 983 or of or m and
bis(trinethgling 1:1 ethyl acetate:hexane as eluant and tlc
monitoring. The first fractions from the column were
combined and evaporated to a gum (78 mg. which crystal-
_ lized from chloroform to yield pui:ified' title product
15 (45 mg.; m.p. 140~=144°C.). '
‘Analysis: Caled. for C,H,O,NI:
c, 28.69; H, 1.38; N, 4.78
Found:  C, 28.37; H, 1.62; N, 4.74.

L. m e b e e it e s i = S - ¢ e —— . . e i [ —— |
EXAMPLE 151 B
5-(5-Chloro-7-benzo b'furan 1] oxazolidine-2,4~dione”
Title product of Example 50 (100 mg., 0.39 mmole)
was suspended in 6 ml. of chloroform and bis(trimethyl-
R0 silyl)trifluorcacetamide (100 mg., 0.104 ml., 0.39 mmole)
added in one portion. After stirring for 1 minute, N-
' bramoéuccinimide'(SS mg., 0.39 mmole) was added together
with a trace (a single crystal) of benzoyl peroxide.
The mixture was heated to reflux for 2 hours, cocled
25 to room temperature, filtered from insolubles and
' evaporated to semisoclids under a stream of nitrogen.
The residue was partitioned between 1N sodium hydroxide
\mf and ethyl acetate. The agqueous layer was separated,
- washed with fresh ethyl acetate, acidified with 1N
10 hydrochloric acid and extracted with three portions of
, chloroform. The chloroform extracts were combined;

1N hydrochl oric acid andextracted with ether.- The ether extract was
t

dried over anhydrous magnesium sulfate, Iiltered,
concentrated to an oil, and title product crystallized
from toluene (44 mg.; m.p. 154=157°C.; m/e 251.253).
15 By the same method the flﬁoro_analog of Example 50
: is converted to 5=(5-fluoro-7-benzo(b] furanyl]oxazolidine-
2,4-dione.



P X?SD The m xture was heated to reflux for 2 hours, cooled to room
Zzgerature, filtered frominsel ubl es and evaporat ed fo sem sol i ds under a
stream of nitrogen. The residue was partitioned between 1N sodi um hydroxi de
and ethyl acetate. The aqueous | ayer was se rated, washed with fresh et hyl
acetate, acidified with 1IN 30 hydrochlor| acid and extracted with three

portions of chloroform The chloroformextracts were conbi ned dried over

~anhydr ous magnesi um sul f at e, fllteredfﬁgﬁ&éﬁﬁéi&ﬁgﬂ to an oil, and title
product crystallized fromtoluene (44 — -lerr]; m e 251. 253). By
the same nethod the fl uor o2 ' 3+byrinfnéfhfbdzphyefAeddt0 '

5-(5-fluoro-7-benz PARATI ON 1
2- Et'’hoxy- 3- pyrldlnggg#%§£y Abld §%d| %%%OXI%% %ﬁ%‘ﬁ?eﬁgﬁéﬁmby addi ng
sodium (1.4 gfi-8. @6 .ndI-8F m&hﬁknpqmtxpn(wiﬁer¢¢ %0 mhhydfoashydrous

et hanols. Thee&ﬁhﬁbﬂ.Q” e Gd1eabntinidl B Tieed wpLRARE! piNdot 5 0. of

2-chl oropyri di ar boxyl i c was e reaction mxture was heated in

a st eel pressﬁFEaVQiséPdaﬁ Pefr] Sor2eHarepyridinerdsecarhaxyddel wasand
the contents sddadrat etet Qedﬁ:)ﬂl‘b‘iﬁ m@:ﬁiﬁfél%aé%eateahfnrﬁshéeﬁ was taken
up in 150 m._of water and. m% ebq,é f nséant pH 4.5. The water solution
Was .pressure vesee 17 or 6 hours. The vessel was
cooled and the contents evaporated to dryness in vacuo.

10 The residue was taken up in 150 ml. of water and
acidified to constant pH 4.5. The water solution was
saturated with salt and extracted with four portions of

€:) ethyl acetate. The combined ethyl acetate layers were
back washed with brine, dried over anhydrous magnesium

15 sulfate, filtered and evaporated to yield title product
(4 33 go' m. po 85-88‘(:.).

. PREPARATION 2
c- ‘2-Methoxv-3-pyridinecarbeoxylic Acid
A stainless steel stirred autoclave was charged

sequentially with methanol (2.8 1.), sodium methoxide

20 . (259 g.) (in portions, keeping the temperature less

' than 35°C.), and 2-chloro-3-pyridinecarboxylic acid
(190 g.). The autoclave was sealed and the reaction
nixture heated at 110°C. (50 psig) for 48 hours. The
reaction mixture was cooied to 25°C. and discharged

18 from the autoclave. Solids were recovered by fil-'
tration. - Concentration of the filtrate gave a_secohd
crop. These process sﬁeps were repeated until virtually
all of the methanol had been removed. The several
crops of solids were combined, taken up in 2.5 liters

30 of water and acidified with conc. hvérochloric acid to
PH 2.7 Keeping the temperature below 20°C. The pre-
cipitated product was gfanuiated for 30 minutes at.
15°C. and recovered by filtration (141 g.). Purified

o title product was obtained by recrystallization from

S ethyl acetate-hexane (120.5 g., m.p. 148-150°C.).

o

ohe portlon After stlrrlng for 1 n1nute N- bronDSUCC|n|n1de (69 ny. < -
0. 39 | e) was added together with a trace (a single crystal) of benzo




o

~

saturated with salt and extracted with 4@+ portions of ethyl acetate. The
iisﬂ ned ethyl acetate |ayers were back washed with brine, dried over

ydr ous nagne5|un115 sulfatengﬁéégffb@ng evaporated to yieldyitle

predict (4.33 g/, mp. 85-88C ). L
2- Vet hoxy- 3- pyr i di nE&S {i6~Cind] : BEa8eaut oct ave was
char ged sequentaahkbmWh%hdﬂmaﬁaaazﬂaifhé-DJ smgtuncﬂahhoslde (259 g) (in

DOk ors: By pASeS, KIS Wiy ¢ 48 Tmo Ll 158, Bhe s seal e anc

the Beactipetrahydrefarancwas ddded dbwissd)over éBIOOMiﬁutEheSr Ieaglt I on
m xture ed _t ut oc ol ids were
recovere\(ljvﬁe'%??{i g?r %t an'ﬁt]u%o%ctdrﬁ%% gﬁl%{?lﬂ]e ?T?@rﬁ?ehgﬁggezﬁ second
crop. ThestpZODbss 0t 628 wole)r @nshtdd nint i ¢£ vEetnahydrathiran tieddnet hanol
had been rggnygg.cTheaggﬁgr%h<aaal #g |3§§mfﬁﬁ€é§03§ %F faken up in

I e rochlo

2.5 liters wat er and aC| W th conc ric acid to pH

2.7 keepi n@eﬁlﬁef-'@'éﬁﬁérraﬁuﬂélﬂel(&Nq-e)r rfelution ref @lﬁﬁlﬁleéxﬂ»ﬂ-éﬁsm was

grapgl ated({9re39. 7. 0ULOS mdi1e )l A ISAREL [ Q?Pvé‘é@flal@ydi'bfﬁ‘:ah' was(141 g.).
Purified tléle pr.o was gbtai ned b recrystalllzat|o1 132n135 et hyl

acet at e- he3@3ed (4% 893&33' mipe EAR T yRiZTuRe AR MR N
2- (6- Chl orpe@: q8bpolLY hbuz-, 0xbee iiehcdhdd - @-s%orﬁﬂuhngtaaeaw Bet .

Chem 6, acetic acid (17 ml.) in 50 ml. of tetrahydrofuran.
After-warmzng to room temperature-the quenched mixture
15 was poured into 500 ml. of water and then diluted with
500 ml. of ethyl acetate and 500 ml. of saturated
- sodium bicarbonate. The organic layer was separated,
washed with 500 ml. of fresh bicarbonate, dried over
anhydrous magnesium sulfate, filtered, and evaporated

20 to an oil. Trituration with two 100 ml. portions of
' hexane gave the title product (2.3 g., m.p. 107=110°C.;
m/e -265/263). R

PREPARATION 4
Ethyl 2-(6-Chloro-8-quinolyl)-z-hydrogyacetate
Sodium borohydride (2.5 g., 0.066 mole) was dis-
solved in 300 ml. of ethanol at 10°C. and added in one
15 portion to a 10°C. solution of product of the preceding'
Preparation (2.0 g., 0.0076 mole) in'zoo ml. of ethanol.
After a few minutes, the reaction mixture was diluted
with 750 ml. of ethyl acetate and 750 ml. of water.
The aqueous layer was extracted with 250 ml. of fresh
30 ethyl acetate. The organic layers were combined, washed
with three 250 ml. portions of brine, dried over an-
‘hydrous magnesium sﬁlfate, filtered and evaporated to
yield title product, initially an oil which crystallized
on standing (1.87 g.; m.p. 121-124°C., m/e 257/265}.
33 - |  PREPARATION 5 |
_ Ethyl 2-(6-Fluoro-8-gquinolyl)=-2-oxcacetate
By the procedure of Preparation 3, 8-bromo=-6-
fluoroquinoline [J. Het. Chem.,.6, pp. 243-245 (1969);
4.5 g., 0.02 mole] was converted to hexane tritu:atéd
4.0 title product (1.6 g.;'m.p; 114=-117°C.).




pp. 243-245 (1969); 6 g., 0.025 nmole] in 50 mM. of 5 t et rahydr of uran was
added dropwi se over a 10 mnute period to a mxture of butyl lithium (2. 3M—

in hexape, 12.2 m ., 0.028 nole) and 40 m. of tetrahydrofuran held at £
,[err]. After an additional 30 mnutes at this tenperature,. a cold [err, )
sol ution of diethyl oxalate 10 (14.6 g.,9%10 nole) in 50 m. of

t et rahydr of uran was added dropwi se. The reaction m xture was nai nt ai nec

[err] for 1 hour, then.qguenched at O- [e W th IaC|aI acetic acid (17
m.) in 50 m. of tetrahydrofuran Af t & roomterrperature t he

quenched m xture 15 E r<F I utro Wino D1 b &‘PG'XJrQ@QtQ{:E“t ed
with 500 m. of eth eetateoa te.
The organic |ayer vva sepalpzft SE WSS %??F’B%@"?H fP‘F?@é‘FltngaFBBnate
dried over anh?ﬁﬁ@&@lmgﬁGQmasuldrat(d.S|g.ter69.d1 mmoll &5 ppeast €6n<0 to
an oil. Trltugg por, Xa, ay thetltle
pr oduct (52 E"t@ﬁ WIOtIh'tt\grér 139%5%565/%?’%%‘?’&% fﬁ’hyl 2-

6- Chl or o- 8- qui ﬁbF?ll?edzaﬁyer Sarhid alé.smmmadmmm@nkdep(mseghylo 066

mol e) was di s- agekdeed, wazhe f olg@ied er @ggT d e 25
portion to a [gr§:1=.fi %?ut |aon gﬁlrt% l%lb%;] tc}\% pée f%ll ng g Qgga%?%ﬁg(z 0
n

g., 0.007.6 nof8 08nfE Fapi x&rﬁ#&&m%t 23h@.reaction
m xture was dihuped8¥=BIT°CI0. m of ethyl acetate and 750 m. of water. The
aqueous 0ayer was extracted with 250 m__ of fresh ethyl acetate.. The
organic 1I ayers were conbi ned, washed (EREE Y ni . portions of brine,
dri ed over an- hydrous.nmagnesk i @ted to yield

title product, initgghlynaf Qo ssolved in 35 ml.
of water with coeling, 6-hydroxyquinoline (5 g.) in
o~ 15 ml. of chloroform was added and the reaction mixture
15 heated to reflux (about 90°C.) for 12 hours, during
*  which two further 15 ml. portions of chloroform were
added - one after 2 hours and the other after 6 hours.
The reaction mixture was cooled and crude product
. recovered by filtration. The crude was dissolved in
20 125 ml. of hot water treated with activated carbon, |
filtered hot, cooled and acidified with acetic acid and
filtered to yield title product [2.5 g.; m.p. 136~
137°C.; m/e 173; pnmr/ CDCI3 shows aldehyde proton at
10.5 ppm and aromatic protons at 7.2-9.4 ppm.].




on standing (1.87 g.; mp. 121- [err], me 267/2655. PREPARATI ON 5 thyl

2 - Fl uor o- 8- qui nol yl ) - 2- oxoacetate By the procedure of Preparation 3,
-6- fluoroquinoline [J. Bet. Chem, 6, pp. 243-245 (1969); 4.5\g¢u'
| e] was converted to hexane triturated 40 title product (1.6 g.;
mp. 114-[err]). 114 PREPARATI-ON 6 Et hyd

2- (6- Fl uor o- 8- qui nol yl ) - 2- hydr oxyacet at e By t he procedure of Preparatlon 4,
product of the preceding Preparation (1 5 9., 6.1 nmoles) was con- 5
verted to title product. The produ obtained as a turbid oi
was taken back up in ethyk ceha agd filtered and
evapo- rated to an oil o— mp. 84-[err]).
10 Product of the pEREEARhﬁIG&éparatzon (1.7 g,

6- Hydr oxyg | e ST a§paggepyde e ) wiBs dlssolved in
35 m ._ of \L/\!;atrn;r V\ntﬁsgo% |%g,m% o?%%tﬂanégl | necb(%gl‘@gﬁ)‘g?nww m . of

chl or &f or mRRERSSHER Gﬂ§b9ﬁétﬁe&éb&&1%nmﬁhﬁbmmPleS}K%quWGBhYbfIux (about
[err]) for s&ﬁf@&@swdslslﬂg whigck mie1lednt hAls g £ tER@Smok-chl orof orm

were added - one after hours and the ot her fter hour s. The reaction

m xt ure wasFESRIE EﬁﬁchEdE"BPo&EE‘PeFé&G’F@r iH99%S i orAdThe crude was
di ssol'ved idigonal 1gétabsiah barbemate t(roe.med; w tn saqiundmp)@aﬁar bon,

filtered h%imeﬁ%'rfdsgfgaé ?bf b%d \ﬁn.t,h a%etxt{tn%la 4 were added)(and
10 the mixture stirred 4 more hours at room temperature
and then 3 hours at 60°C. The reaction mixture was
cooled to room temperature, salts removed by filtration,
and the filtrate evaporated to dryness. The residue
was taken up in ethyl acetate, washed sequentlally with
15 two portions of 1N ammonium hydroxide, one of water and
one of brine, dried over anhydroqs'magneszum sulfate,
£iltered and evaporated to yield title product [0.78 g.;
Rf 0.35 (2:1 ethyl acetate:chloroform); pnmrICDC13/de1ta
(ppm): 4.2 (s, 33), 7. 4-9 l (m, 5H), 10.3 (s, 1H)]. o’/
L _— —ed

PREPARATION 9
7-deroxvqu1noline-s-carbaldehzde
By the procedure of the Preparation 7, 7-hydroxy-
guinoline (5 g.) was converted to title product (3.3 g.,-
20 m.p. 127-130°C.; ‘m/e 173; pnmr/CDCl, shows aldehyde
proton at 10.8 ppm, aromatic protons at 7.0-8.9 ppm.
> PREPARATION 10
7=-Methoxyguinoline~8-carbaldehyde
By the procedure of Preparation 8, the product of
-5 the preceding Preparation (3.3 g., 19 mmoles) was
converted to title product [2.1_9.,‘pnmr/CDc13/de1ta
(ppm): 4.1 (s, 3H), 7.5-9.0 (m, SH), 1l1.2 (s, 1lH)].




filtered to yield title produtt [2.5 g.; mp. 136- 137C.; mle 173;

pnnT/[err] shows al dehyde proton at 10 5 ppm and aronatlc pr ot on L PPN
7 é{ppn1] PREPARATI ON_8 6- thhoxqu|noI|ne 5- carbaldehyve %ﬁg; ct
he precedi ng Preparation (1.7 g., 9.8 moles) in 85 m. of askione was ~
conblned with 5 . potassiumcarbonate (#\R& g., 8.8 mmoles). Dinethyl
sulfate (0.83 m., 8.8 mmwles) was added and.the mi x- ture stirred at room
tenperature for 16 hours. Ad- ditional potassium carbonate (0.34 g., 2.5
mol e) Xand di nethyl. sul fate (0.23 PREPARABIONDLE) were addedXand 10 t he

m xture stirred 4 nore hours at r 0OFL SR{REL AR Y agnd then 3 hours at [err].

The reaction mixture was cool ed to , salts renoved by
filtration, and Messy |zine ol Z¥apol at 2d5t9. doinag:curhe cadwaudewas taken
up in et hy| 12%cim3! e o f\asdtesk S@&’&'eﬁtrhfl' '&f"‘b&@cl% BS‘.-r:.td %’é%h
ammoni um hydr oxi de, .one of ter and r|ne r|e over an ydrous

magnes? um sHPFS SomBined o F %vﬁ%r%t@ﬂnPh’eﬁwePale"Fﬁet&@(ﬂRﬁ €0.78 g.;
Rf 0..35 (Zahdetﬂi Yuidleiddcdted ficm "the PREEGTREAG dpbligamair@dd 4. 2 (s,

ngdZoﬁy?]u% |ne Wé&ﬂgﬁ%e%ig‘%ymfﬁgggfgg %rg 6t 12fe™rePf ation 7,
7- hydr oxy- qoneal hydxdehl orimsacidvand ethén 6~thioppeduchomandme , m p.
27 138 7 g sl e A o g o
10 £luxed or 1 5 hours, cooled to room temperature,
decanted from the zinc and the decant extracted with
three portions of ether. The combined extracts were
_ dried over anhydrous magnesium sulfate, filtered and
concentrated to an oil (14 g.). _TPe' oil was chroma=- -
15 tographed on 400 g. of silica gel using 9:1 hexane:
ether as eluant tlc_monitoring and 15 ml. fractions.
Clean product fractions were combined and evaporated to
yield title product as an oil [8.72 g.3 pnmr/CDCl /
\_ delta (ppm) 2.0 (m, 28B), 3.7 (t, 2H), 4.1 (t, ZH), 6.9
.20 (m, 3H); m/e 170/168; Rf 0.88 (2:1 hexane: ether)].

e et A e § = 8 s e

PREPARATION 12 _
§-Chlorochroman-8-carbaldehyde
Prodﬁct of the preceding Preparation (8.6 g.,
0.051 mole) in 75 ml. of methylene chloride was cooled
35 in an ice-water bath. Titanium tetrachloride (19 34 g.,
11.2 ml., 0.102 mole) was added, followed by the drop-
wise addition of 1,l-dichloromethyl methyl ether
(6;2 g., 0.054 mole). The reaction mixture was stirred
at 0° for 30 minﬁtes,_then slowly poured into 400_m1.
10 ) of saturated sodium bicarbbnéte.. The aqueous phase Vfas
extracted with three fresh portions of methylene
chloride. The combined oraanic layers were wgshed with
brine, dried over anhydrous magnesium suliate, filtered
and'evaporated to yield title product [7.9 g.; m.p. 83~
315 86°C.; pnmr/CDCl /delta (ppm) 2. 0~ (m, 2H), 2.8 (t, 2H),
4.2 (t, 2H), 1-7 5 (m, 28), 10.2 (s, 1lH), m/e 198/

196].




e

7- thhbxyquLnoIine 8- car bal dehyde By the procedure of Preparation 8, the

pr'- ct of the preceding Preparation (3.3 g., 19 mmoles) was converted to
product [2.1 g., pnm/[err]/delta(ppr’r) 4.1°(s, 3H, 7. 5 9.0 (r%))'_'

71. 2 (s, 1H)]. PREPARATI ON 11 6- Chl orochroran Mssy zi‘nc (75
7.5 g. of nercuric chloride, 125 nl. of wpger and 4 nl. of conc.
hydrochloric acid 5 were conbi ned, shaken for 5 nminutes, allowed to

settle, and |iquids decanted from the resul ting analganated zinc. A mxture
of 100 m. of water and 126 nl . 0fPRBBARAEI¢N0qh|OFIC acid and then

6- chl or 0- 4-chomanone (15 g.) were added ptal, and the m xture re-

10 fluxed for_ 1.5 hours, cooleogl §EH§§§§ Sps=at ure, decanted fromthe

zinc and the de@htthetprReedunss hofh?eeppuatu.ems IQf GE]E-JEliruodeﬂ-CO”bl ned

extracts meh&dﬁéﬁﬁhéﬂ@is h d&st iltere

concegtrat 0|I Q£ y . cSﬁGFE&gé”&% gﬂed on 400
of 3si | i &aY§, 1 ht x%ﬂé °blhepna€/6DGi thell&arrr(tp;imrlm.g) and 15

rﬂ. fracti ¢ms. 2@)e,ar3.w0(0bl,ctzgrﬁc4|pn§tvxle§g) r to
yleldtltleng lé(;:t as q_’?‘ml g pnnt /[err] Ir:}%z; &2{% (m
2H), 3.7 (f pRe: & “‘16391 1." (m 3H: mre 170/168 Rf 0.88
(2:1 hexane: ether)] PREPARATIGNgmsﬁhﬁhrpcgcmgonan 8- c§{balgehydﬁ rroduct
of the preceding Preparati ""'U‘Uq;‘nﬁrﬁ) i_n 75 of nethyl ene
chloride was cool ed: é”?fﬁ roéhroman- =carbaldehvyde |
10 By the procedures of Preparation 12, the product
of the preceding Preparation (5.5 g., 0.036 mole) was
converted to title product initially isolated as'a

viscous oil which was crystallized from hexane (3.4 g.;
Ma po 54-57°c.' M/e 180)

- e e . !

PREPARATION 15

_ 3-Methvl-s-lscxazolecarboxam;de _ T

_3-Methy1-5-1soxazolecarnoxy11c.aczd (20 g.) was
refluxed for 10 hours in 350 ml. of thionyl chloride,

1S then stirred at room temperature for 16 hours, clari-

fied by filtration and evaporated to an oil. The oil
was multiply triturated with hot hexane, and the com=
bined hexane triturates evaporated to yield acid
chloride (16.2 to 21 g.) as a solid.

10 With stirring, acid chloride prepared in the
manner (35 g.) was added portionwise to 300 ml. of
conc. ammonium hydroxide at room temperature. After
granulating for 1 hour, title product was recovered by
£iltration (24.2 g., m.p. 180-182°C.).

15 | . PREPARATION 16

' 3-Methyl-5-isoxazolecarbonitrile
Product of the preceding Preparation (5 g.) was
mixed thoroughly wish phosphorous pentoxide (10 g.) and
. placed in an oil bath preheated to 140°. The bath
30 temperature was increased to 200°C.. and ‘title product
' recovered by'distillation in vacue [2.9 g., ir(film)
nitrile band at 2220 cml, no amide peak in the 1700

cm~! region].




25 in an ice-water bath. Titaniumtetrachloride (19.34 g., 11.

0.102  nol e) was added, fol | owed by the drop- wise addition of -~
1, 1= di\ghl oronet hyl nethyl ,ether (6.2 g., 0.054 role). The reaction m xt ure: ]
twas stirred at 0 for 30 ninutes t hen sIomAy poured into 400 m . 30 of "

sat urated sodi um bi car bonat e. The aqueous RS§§6 was extracted with three
fresh portions of nethylene chloride. The ¢ I ned organic |avers were
washed with brine, dried over anhydrous magnesiumsulfate, filtered and

evaporated to yield title product 17. Po 86C.; pnmr/[err]/delta
(ppm [err] (m 2H, 2.8 (t, 2H), 4.22¥g——§£;-—§—i—7 5 (n1 2H), 10.2 (s,
1H), me 198/ 196]. PREPARZYR T zotbecanbalBehide procedures of
Preparation 11, 6- fs*ﬂﬂm:é of"'ﬂ?&"%&oé@?éiﬁ gp} er§egs!
chronatographgp fluor chr oman d e%@?aﬁ?@ﬁ f?egr]gdélta (ppm
2.0 (m 2H), LY gmyﬁ% ¥§so Yﬁd g2 mplgkyf g$hgr65n§2cpole
hexaﬂe:esherétdﬂdﬂiﬁﬁﬂ ﬂiiiﬁﬁﬂﬂ}Iii&ﬂiﬁﬂﬁ'g?ﬂ?ﬂbéoﬁﬁﬂ §1ca5@ahﬁehmﬂe 10
By the procedyr P, ation 12 uct recedi_ng
Prepar at i on (%%?%;% (géﬁgg g )RS ¢ %@gét f68tFtI8VgFoGu&§ initially
i sol ated as ammnﬂnanpexﬂodMn(ﬂhewmnxtqneawészsﬁlfre&1BexaBe°(%o4 g.; mp.
Sa-lerr] o meskRQ), FFFEVFAMN L, 3-RELDY g “eh8 0¥ 8580850213 de
' =-20°C., 60 ml. of ethyl acetate was added. Keeping the
10 temperature at -25°C., methanol (15 ml.) was added
dropwise, and keeping the temperature below -20°C.,
3 ml. of 6N hydrochloric acid was added. The reaction
;o mixture was warmed to 5°C. and the organic phase washed
’ with 25 ml. of water and evaporated to an oil. The oil
15 was chromatographed on 50 ml. of silica gel using 1:1
ether:hexane as eluant. Product fractions were com-
bined and evaporated to yield title product (0.42 g.;
. m.p. 39-41°C ). A small sample further purlfled by '
\/_ subl:.mat:.on had m.p. 43-45°C.




3- Met hyl - 5-i soxazol ecarboxylic acid (20 g.) was Fefluxed for 10 hours in
35 ... of thionyl chloride, 15 then stirred at roomtenperature for
1 urs, clari- fied by filtration and evaporated to an oil. The oil Wwas, "’

fply triturated with hot hexane, and the com bined hexane triturates
evaporated to yield acid chloride (16.2 tQ 21 g.) as a solid. 20
Wth stirring, acid chloride preparedilf\‘_‘nanner (35 g.) was added
portionwise to 300 m. of conc. ammoni um hydroxi de at room t enperat ure.
After granulating for 1 hour, titl$£g§g§§§g£gﬁi%§fcovered by filtration
é2462 ?.,fnlﬁ. 180-122C.). PREPARA TRt forams _55-iigé?zohecarbantriIe
roduct o e precedi p-thionohenso (bhfuranndscarbost Aodid y wit

phosphorous pent axi@e & 1icds 8LRe8d RA12R @il RBabh eq to [err].
The bath tenperature méé&?ncr%gsed togzgo&. andgtVtPengggﬁgt fﬁ%overed by
di stillatioft%SEQAkRed 3B 30¢ . ml;of| EnPusrrPRre hERFASSIMLEFRYY, no
gm Ngfhﬁfag imatde 8|1a7.0§3 m (110{]@8&:611&)d-andPEFB?EAIb@iylg_z-brgmo- t'. L o8
- -5-i sqxazol ec e roduct o e .parecedi repar.ation
o001 oA SRR CLr bedie T n0 28 MPLEY: Verhonding any shes ISP or (|
Di i sobut yl ahedatedn ty dreflbux 1Poni £ivé hbdurs,hehenc codlel, rilldenmesd added
at -400C. o ] NU peri 1 Xku st ighred .at rl] to

1 rﬁmﬁu{agsé_‘; 454 Séﬁgn{:ggngeﬂ‘ £ gk B31.5" e A

-35C. for Ke€pi ng eratare
partitioned between 500 ml. of 10% sulfuric acid and
10 500 ml. of ether. The agueous layer was extracted with

two 250 ml. portions of fresh ether. The combined
organic layers were washed with brine, dried over
anhydrous magnesium sulfate, filtered and concentrated

R

to a second o0il. The second oil was dissolved in
15 400 mI. of 10%-ethanqlic potassium hydroxide, heated at
reflux for 1 hour and concentrated to solids. The
solids were dissolved in 1500 ml. of water, filtered
from trace insoluble matter, acidified with 6N hydro-
chloric acid and precipitated solids recovered by e
20 filtration. Purified title product was obtained by
repulping the solids in 1 liter of water (19 g., m.p.
259-262°C., m/e 198/196).
By the same procedure, 5-fluorosalicyaldehyde and
6-chlorosalicylaldehyde are converted, respectively, to
25 S-fluorobenzb[b]furah-z-carboxylic acid and é6-chloro-
.~ benzo[b] furan-2-carboxylic acid.



-20C., 60 m. of et hyI acetat e was added. 'Keeping the 10 tenperature at
-25C.,~ met hanol (15.m.) was added dropw se, and keeping the tenperature_ . -
bel OW 20C., 3 m. of 6N hydrochl oric acid was added. The reaction m@“
was war med to [err] and the organic phase washed with 25 nml. of water
evaporated to an oil. The oil 15 was chromat ographed on 50 mi. of silica
gel using 1:1 ether:hexane as eluant. Pr odu‘c%Ofractl ons were com bined and
evaporated to yield title product (0.42 g.; mp. 39-[err]). A small sanple

further purified by sublimation had n&?&m;& PREPARATI ON 18
5- Chl or obenzo[ b] furan-2-carboxylic A i cyl al dehyde (31.3 g.,
0.2 nole) was dissolved in 200 nl - Sefh2 crwbenzodb] fdaassi um carbo- 5

nate (82.9 g., 0.6 4P ﬁ% eaﬁ[ LA8R glfet‘._g)él 8% ﬁ(ar}%gr B e,({HL %](0%5 6 g., 0.4

nol e) were addé,g and mx ure heate ours, then
cool ed, filter ?r%n’? SWREsCORRENnedn Witk soPParo pavdsn (T mgd) wand

partiti oed bermmmﬁﬂa rko ai. 10%1aulthw S i m&&a to F¥EIUx .?8
ether. The a ous ‘618:%5 s extri\cte with two m . portl ons 0 ,f.resh
ni

ether. The co £RyEPSLiRE, é%?ﬁ@dt\m%’i% and «H
anhydr ous rragrmsthmseollmm eoff ethered andolables! Waired rdmcred® i d 0|I The

0
recond o1 et SEGLLEY, i Bpe, eAR0rikn ol S Wi T,
solids were dlmvwolml 15portionsf ofallr hytirbchledifer aoild axal iors®!l ubl e
matter,y@ci di fd £t 48, 64 N¥E" 8ver anhydrous magnesium sulfate and
concentraf;ed to an o0il (6.2 g.). The oil was chroma-
tographed through 200 g. of silica gel using ether as
eluant and 300 ml. fractions. Fractions 1 and 2 were
combined and evaporated to yield title product as an
15 oil (6.1 g.). : | | |
- By the same procedure the other benzofurancarboxylic
acids of the preceding Preparation are converted to 5-
fluorobenzo[b] furan and 6-chlorobenzo[b] furan.



chloric acid ahd precipitated solids rege_ered by 20 filtration.
Purified title product was obtained by repul ping the solids in 1 liter- of |

waﬁﬁé%(19 g., mp. 259-[err], me 198/196). By the same procedure,  \J ,
5- rosal i cyal dehyde and 6- chl GREBARASACN Rhyde are converted,

respectively, to 25 g_&ggrgzgéojﬁﬂjﬁﬁsgﬁ %aci d and -

6- chl or o- benzo[ b] f ur an=2= 19

5- Chl or obenzo[ BE/Gr 48%7i LRe 2c grvdoudd 490 the. @£ cacktic PRCHEr WaSON (7 8 g.)
was conbigiesh yai-ageaaeaa awi% é@&ﬂh) prd¥bre andupgotine (50 m.) and

the m xt ure ﬂeate to refl.ux m nutes, then cool ed io room

mper at Ut EEE® dCarPaRad ﬂftﬁhﬁo@qﬂ°e4ﬁn2H?E§Pa#¢E$9%bf@s wer P&novéd by -

fl I trati ono@nglt heff al:tatabeawaah%s raddsicds® Nydrodéna&t28A nM . portions
of 2N hydr ' drlef over anhydrous

oc{_ljf.orl jt ?xi‘ll of, bri
magnesi urff&ar+aEe<a &Emc? AERELY MaF e, FRAT {]Gé was chrona-
t ogr aphechydrogeh ﬁﬂd beeaf consumed)el Gst:aiyﬂ mas azeebvenédaby 300 m .

b oduct | LI 8A° opeR"iaptlatatil QEETC BEPELELEGERORENCT 1
berddbf ur revkdadkized u@thsSQtWﬂm$q§%R§§#3§ﬁﬂnegawbmnaheaaadconverted to 5-
f'uor obengpg pd&tedwae @b&&'@b@?%&43§63€i5ﬁ§‘of ether. The
combined extracts were washed with brine, dried over
anhydrous magnesium sulfate, filtered and evaporated to
an oil. The oil was chromatographed on 400 g. silica
15 gel using hexane-3% ether as eluant, 15 ml. fractions
and tlc monitoring. Pure product fractions 70-90 were
combined and evaporated to yield title product [2.15 g.;
oil; Rf 0.32 (hexane); m/e 156/154].
_ By the same procedure, the other benzofurans of
20 the preceding Preparation are converted to 5=fluoro-
2,3-dihydrobenzo[b] furan and 6-chloro-2,3-dihydro-
benzo[b] furan.

)

T

L.

- PREPARATION 21 :
5-Chloro-2,3-dihvydrobenzo[b] furan-7-carbaldehyde
By the procedure of Preparation 12, title compound
of the preceding Preparation (2.1 g.) was converted to
25 crude product contaminated with an isomeric aldehyde.
Purified title product was obtained by digesting the
crude product in 50°ml. of boiling hexane, filtering'
and cooling the filtrate [0.93 g.; m.p. 79-81°c., RE -
0.55 (¢hloroform); m/e 184/182].
3¢ ' By the same method the 5-fluoro compound of the
preceding Preparation is converted to 5-fluoro=-2,3-
dihydrobenzo[b] furan-7~carbaldehyde.
y the method of Preparation 3, the 6-chloro com-
pouné is converteé to ethyl 2-(6=-chloro-2,3-dinydro-7-
38 benzo[b] furanyl)-2-oxoacetate; then by the method of
Preparation 4 to ethyl 2-(S-chlbro-z,3-dihydrb-7-benzo-
[b]furanyl)-Z-hyd:oxyacetate.

~4



_acid

. of acetic acid was prehydrogenated at at nospheric pressure and
Tlthméonpound of the precedi:ng Preparation (6.1 g.) in 100 m . of
s added and hydrogenation continued until slightly nmore than 1
equi val ent of hydrogen had been consuned. Gg&erl yst was recovered by
filtration over diatonmaceous earth. The filtrate was 10 neutralized
wi th saturated potassium carbonate and extracted wi-th four 200 nl. portions
of ether. The conbi ned extracts wer e PREPARATIEOM 3% i ne, dried over

anhydr ous magnesi um sul fate . .evapor t 0|I -The ol
was chromat ographed on 400 3 Ehh zo @ifﬁéJ% & der S 3% ether as

eluant, 15 ni. fraZbebgrana‘mB&Nﬁﬂuﬂ@ﬂlngle (Rum)pr[@nﬁﬁfdrdacggons 70- 90

wer e conblnedapnd gvaegéﬁteg £Q,vbel d3ty tl1o4pn)qd whd ; Rf 0.32
(hexane m e€_15 %1541 °e saﬁe rocé ure)q:£§(§%%§é%enzo urans_of 20

the pre edlng?Q%% arﬁglBﬂxﬁFEecéﬁ§ePFEﬂlﬁéﬁ§@ one equivalent of

2, 3-di hydrobm&hésﬁaelﬁmﬁlaechhow& predcied of il c faidints
PREPARATI ON 21.5- Chl or

procedur e of ?fe%%#% oﬁ 12TgF|§ bgﬁ;ghb %gerh@‘S&%g%%WHgﬁﬁﬁﬁbar;P?on'f'

(2.1 g.) was quinelird L5 25olatedutly pevaportatd@r.anm nated with an isoneric

o) Sonyee: Pl SphlheoRkoiabolls 3U 3R S il Y,

[0.93 &0, m p(hyérq:agymiathmmusao(tameomf wlarming eitdy/egxss Bledre sanme

met hod the 5-{41p&O0pSLEARL YA ﬁ&diailde. To isolate the product, the

. reaction mixture is neutralized with hydrochloric acid,
salts séparéted by filtration and the filtrate evapo-
rated to dryness.
15 The alcohol (1 g ) is dlssolved in 10 ml., of
' - methylene chloride and added dropwise to a slurry of
1.5 equivalents of pyridinum chlorochromate in 20 ml.
of methylene chloride. The exothermic reaction is

L controlled by_rate of addition, use of a reflux con=-

20 . denser and occasional cooling in a cooling bath. The
reaction mixture is diluted with ether, and the super-
natant separated by decantation and filtration. The
product is purified by filtration through a short
magnesium silicate co;umn with ether as eluant and

25 = isolated by removal of the solvent in vacuo.

PREPARATI CN 20 5- Ch or 02, 3-di hydr obenzo[ b] furan Pd/C (5% 12.2 g. @go
)




pregedi ng Preparation is converted to 5-fluoro-2; 3-

d gvobenzo[b]furan 7-car bal dehyde. By the nethod of Preparation 3, the
6\leHforo com pound is converted to ethyl 2-(6-chloro-2,3-dihydro-7- \/
bewZo[ b] f ur anyl ) - 2- oxoacet ate; then by the nethod of Preparation 4 to ethyl

2- (6-chl oro-2, 3-di hydro- 7-benzo- [b]furanyl)-2-hydroxyacet at e.

PREPARATI ON 22 7- Chl or oqui nol i ne- 8- car bal dehyde 7- Chl or o- 8- net hyl qui nol i ne
(1 9.) (Bradford et al., J. Chem Soc., pya&37 (1947)] is dissolved in 5
20 m . of benzene and bron1nated W th one equi val ent of N—bronDSUCC|n|n1de
in the presence of catalytic anobunts of peroxide. The product,

7-chl oro-8-(brononet hyl)- quinoline paepachatest Ry evaporation. The brono
conmpound is solvolyzed to 7-chloro-82" :g%gszynethyl) gui nol i ne by
warm ng with excess alco- holic potaisEHEEﬂQ&h To isol ate the
product, the reacs-bmym(éwisnbs oot saki.zed .2 mblRydheciSomilc. asfd, salts

ted b |ty at he, filt d dr,
The & conol RTINS ChiStiadivrn ndhe SEPERARR[ENS BIERESEnd added
dropwi $e t o pyridaniumfciil dreghromatet § 645 Spgr.l,d|0m:imnd1|a)r dahromate in 20
m . of methyj sqpqnfhlgﬂ %fgngxghljggghg req.ﬁ% td q}é{éicﬂy rate of

addi ti on, use of occaS|ona cool 1 ng ih a
cool i ng batWhlchmi¢4%ﬁ@|Y#Bﬂ¥9?ﬁr§eﬁ%u§ulU?édcﬁmﬂ¥Q&ﬂﬁ§' byand the super-

natant sepaigicakivhalP e ringMwatd hl 1EaLbakh.ThBy the end of
60 minutes, gummy solids had precipitated. The
10 reaction mixture'was diluted with 600 ml. of ether and __
the supernatanﬁ separatea by a combihation_of decanta-
tion and filtration. The filtrate was passed through
L "Florisil' (synthetic magnesium silicate) contained in a
short column, with ether as eluant. Collected fractions

15 were combined and evaporated to an oil. Distillation
of the oil provided 3-fura1dehyde (7.6 g.; b.p.
J5 68-72°C./40-45 mm.). (“Floruil"is a repeeed Trde Madc)
Alternatively, this aldehyde is prepared by
Rosenmund reduction of 3- furcic acid chloride [Hayes,
20 J. Am. Chem. Soc. 71, 2581 (1949)].
| PREPARATION 24
~ 2-(2-Furyl)-1,3-dioxolane
2-Furaldehyde (42 ml., 0.5 mole), ethyleneglycol
(50 ml., 0.9 moles) and p-toluenesulfonic acid (about
25 200 mg.) were combined in 150 ml. of toluene and the
mixture refluxed for 6 hours while collecting by-
product water in a Dean-Stark trap. The mixture was
cooled, diluted with 500 ml. of ether, and clarified
by filtration. The filtrate was washed with 200 ml.
30 of saturated sodium bicarbonate and the organic phase
again clarified by filtration. This second filtrate

was washed with 200 ml. of water, and the organic
layer concentrated to dryness, affording 2-(2-furyl)=-
1,3-dioxolane as an oil (45 g.). '



product is purified by filtration through a short magnesi um silicate | urm

with ether as eluant and 25 i sol ated by renoval of the solvent yn 10
PREPARATI ON 23 3- Fur al dehyde 3- Furyl methanol (19.6 g.,. 0.2 nole) Hi]@@ .
of nethyl ene chl oride was added dropwise to a slurry of 5 pyri

chl orochromate (64.5 g., 0.3 nole) in 450 M3»mof met hyl ene chloride. The
exotherm c reaction, which led to vigorous reflux, was controlled by

occasional cooling with an ice-bath. Jﬁ@%ﬁﬁﬂgﬁgigo m nut es, gunmy solids
had precipitated. The 10 - reaction r uted with 600 m . of
ether and _ the supernatant:ﬁﬁz&&&gﬁ&j&:é&g@hbrthrénonblda anta- tion and
filtration. The fil ,ﬂﬁg | gsyn gnesi um .
silicate) contalneng?ﬁ? r$@€0 é%% tﬁ& aaé ef%aﬁ?gézbr ect ed
fracti ons 15 SiSRSlyedoni P M- éﬁ%p@?%¥€@3@805Hr%$landDFBFlIIatlon of
the of | Brovi dedution doiafeaied =25 9. to b-30 ! HhafRthenihy4tnss

Fl t d.T t t I | dehyd
s b epar od b BRSTARARF RAREST TGN S Fehor 1 ae?{aé‘%‘ﬁ#é‘fﬁéa Playe? ‘50"
J. Am Chem 80<2M,71).12m4)19ﬂé§]add&£WI O\pésiod of 10 minutes.

2-(2- Furyl) 1Tﬁ dh?gflﬂ 4;%&Hfﬂéwgam@b(ggrﬁ1t goufngkg},zgthy1eneglycol

(50 m ano uenesultoni c aC|d 00 ng.) were
conbi ned in 1adnﬂteaﬁandﬂnnnh;k&aﬁth@ m3&?Cr e Whilexsainbaisihgueas whil e

coF]ectlog byt emperature range of =30° to -25°C., hexachloroethane
(23.7 g., 0.1 mole) in 50 ml. of tetrahydrofuran was
added over 5 minutes. The reaction mixture was warmed
to room temperature, stirréd for 1.5 hours, recoocled
. to 5°C., and diluted slowly with 500 ml. of water.
' 15 Product was extracted into ether (2 x 500 ml.) and
recovered as an oil (15.8 g.) by evaporation to
dryness. Thg oil was chromatographed on a 200 ml.
volume of silica gel, using 8:1 hexane:ethyl acetate
as eluant and monitoring by silica gel tlc with the
20 same eluant. The early, product containing fractions
were combined and evaporated to yield purified 2-(5-
chloro-2-furyl)-1l,3-dioxolane as an oil [5 g.; Re 0.6
(8:1 hexane:ethyl acetate)].
_ ' . PREPARATION 26
25 5-Chloro-2-furaldehyde
2—(5-Chloro-2—£ury1)-1 3-dioxolane (4.8 g.) was
dissolved in 20 ml. of ether. 6N Hydrochloric acid
(10 ml.) was added and the two-phase mixture stirred
for 1 hour at toom temperature. The ether phase was
30 separated, washed with water and evaporated to yield
5-chloro-2~-furaldehyde as an oil (2.8 g.).




proffssy water in a Dean-Stark trap. The mixture was cooled, diluted with
-of ether, and clarified by filtration. The.filtrate was washed-w th
/- 30 of saturated sodi um bi carbonate and the organi c phase again,’
clarified by filtration. This second filtrate was washed with 200 m . of
water, and the organic |ayer concentratedydg dryness, affording

2-(2- furyl) 1, 3-di oxol ane as an oil (45 g. PREPARATI ON . 25

2- (5-Chloro-2-furyl)-1, 3-di oxol ane 2-(2- Furyl)-l 3-di oxolane (14 g., 0.1
mol e) was dissolved in 100 m . of te@@ﬁﬂ&ﬁ&ﬁiﬂ&u&bnd the 5 solution

cooled to [err] to [err]. Nhlu LD S L ERES o [ ange, butyl
lithiumin hexane_(45 m . of LD 1 Sver a period of 10

m nutes. The n1xtErﬁrﬂﬁ9'arﬁﬁﬁ9}q(§Qk§WﬁQQ)Qf*rﬁaﬁnm#fxﬁxaﬁnﬁvés and
rechilled to3-868Grs Wiithe stRimll.aigf thidnkd chisFhes Atane ¢gege of -30 to
[err] hexachl or oet hane in 50 . of tetrahydrofuran
was added ov%?rgeﬁ?ﬂﬂaégg fﬁ&dr§Qéﬂqﬁgg%5%?%%?%@&9%%&9m&?%obYoom
t enper at ur e, cehcentatdonl. 5 Theuasid ehlomidid wds. added @rdpweses! owly
with 500 m f t uct S e cted into, et 2 X.5 )
and recover ed asglgnﬁgl I g’?ﬁ‘%‘-’r&?’?‘%y gg’ff&%ﬁ%&t%“%‘?%‘é‘%s Y‘#@"bﬁiﬁ'was |
chr omat ogr aphblitvationoeffbrded Gmbroimcsi2-furyjatarhoiamide 1( h2xang. ¢t hyl
acetate as egjugnt;ggd; ggabtqung by silica gel tlc with-the 20 same

0

é1ua2i The € rIy, product “contai ning fracti ons were conbi ned and
evap Gied to yield purlfled 2-(5- PREPARATION 28

5-Bromo-2-furvlcarbonitrile
S—Bromo-z-furylca:boxamlde (10 g.) was combined
with 50 ml. of phosphorus oxychloride and'refluxed for
24 hours. The mixture was poured onto ice, the
15 product extracted into ether, whi;h on evaporation
gave 5-bromo—2-furylcarbonitrile as an oil (6.4 g.).
PREPARATION 29
S=Bromo-2-furaldehyde _
S-Bromo—z-furylcarbonitrile (2.3 g., 13 mmoles) .\)
20 was dissolved in 50 ml. of ether and cooled, under
nitrogen, to =-10°C. Diisobutylaluminﬁm hydride
(1.9 g., 13 mmoles) as a 25% solutioh_in toluene was
added dropwise, maintaining the temperature near
-10°C. The reaction was allowed to warm to room
25 temperature and allowed to stir about 6 hours. The
s reaction mixture was cooled to 0° to 5°C., diluted
N with 1 ml. of methanol, acidified with 3N hydroChioric
acid, washed with water, and evaporated to yield 5-
bromo-2-furaldehyde (1.2 g., m.p. 74=76°C.).




chloro-2-furyl)-1, 3-di oxol ane as an oil [5 g.; [err] 0.6 (8:1 hexane SR MK
acetate)].. PREPARATION 26 25 -:_'\;
5- Ch|QL9-2 fural dehyde 2-(5-Chloro-2-furyl)-1, 3-di oxol ane (4.8 g.) /

- dissolved in 20 ml. of ether. 6N Hydrochlorrc acid (10 m.) was added and
t he two-phase m xture stirred for 1 hour at I omtenperature. The ether
phase was 30 separ ated, washed with wat er ' =¥d evaporated to yield

5-chl oro-2-fural dehyde as an oil (2.8 g.). PREPARATI ON 27

5- Brono- 2- f uryl car boxami de 5- Br ono- Zflﬁﬁﬁ@%éh{% g.) was refluxed for 3

hours with 60 m . of thionyl chloride, correspondi ng acid

chloride isolated as an oil by CbnégﬁggmgzizfgﬂgigggxgghIorrde was added
dropwi se to 150 mi . paasehb%snaxyemeemareatr%d safammwnmr

Filtration affoL e uryl car.boxani de ( 4 -[err]).
10 548 dlmetﬁyl Iprmamdde &R - ﬁBQBJBﬂﬂnﬂmPkﬁﬁb1%%r%onrtr|Ie

5- Br onp- 8- furytoalbbxam Uhe( te8s@lrings sty adsnidil ediwie{ vhasphorus

oxychl ori de an ed f hour s xt ure S poured onto |ce t he
15 product ?é%?sae 8%39 e'whpgﬁdg? \%h
5- br ono- 2- furleaCb@nBt-brbmoﬁnran 4%l 2( §..4 g3) mmBEEBQRAEEdeed.

- 5-Bromo-2-Tur apgh¥dgca BhofRxtubd’ Wt thalll Hddted 2o° $B=sdst/MRoFS)
) 1 hour and then recooled to 10°C. Sodium acetate
10 trihydrate (15 g.) dissolved in 25 ml. of water was
added slowly, with good stirring, keeping the tempera-
ture 10° to 30°C. The mixture was reheated to 68-72°C.
for 20 minutes, coocled to room temperature, and
diluted with 20 ml. of water. Product was extracted
15 into 75 ml. of ether, and the ether back-washed with
water and concentrated to yield 3-bromo-2-furaldehyde
as an oil [0.9 g.} Rf 0.65 (3:1 hexane:ethyl acetate)].
PREPARATION 31
— ' 3-Iodofuran
20 - 3-Bromofuran (14.7 g., 0.1 mole) in 100 ml. of
ether was cooled to -70°C. Butyl lithium (42 ml. of
2.4M, 0.1 mole) in hexane was added dropwise over
0.5 hour, maintaining the temperature from =-70° to
-65°C. Iodine (25 g., 0.1 mole) in 200 ml. of ether
25 was then added over 1 hour maintaining the same
o temperature range. The reaction mixture was warmed to
o ‘room temperature and then back to 2°C. Water (100 ml.)
was added dropwise.__The'ether_layer was separaﬁed,
washed with aqueous thiosulfate and then water, dried
30 over anhydrous sodium sulfate,.evapofated to an oil
and distilled to yield 3-iodofuran (15.7 g., b.p.
48°/28 mm.).




~as dissolved-in 50 M. of ether and cool €d, under nitrogen, to

f"g$ Di i sobutyl al um num hydride (1.9 g., 13 nmoles) as a 25% solution in
g&ne/was added dropw se, maintaining the tenperature near [err]. Thg -
Ton was allowed to warmto room 2.5 tenperature and allowed to stir
about 6 hours. The reaction mixture was cooled to. 0 to [err], diluted with
1 m. of methanol, acidified with 3N hydr 8™l oric acid, washed with water
and evaporated to yield 5- brono-2-fural dehyde (1.2 g., mp. 74-76C.).
PREPARATI ON 30 3-.Bronp- 2-fural dehydg, o ychloride (6.5 g., 70 :
.mmol es) was added to dinet hyl f or mam mmol es) at [err] 5 to

[err]. The resulting slurry was dHQﬂEgEQﬂ&Xﬁé;E@1. of ethyl ene

di chl oride.  Mai nkgigRio et 1M ¢4, neag 4£r P §{ .2.0., 63
nmol es) mas_addedsa$ﬁgﬂgeact}oé%i¥£SLrbq$5%§fﬂ%%? egéggatgéggY grgf for 1 .
hour and theh>PeBdol &F EFY] Methancdyyi IntREEAN (157t Frhydrate (15 g.)

di ssol wed i no208nholel) waiecuRWIdagidd ovd Yg. M 6 1 gReTe$t veEkNg, keeping
t he tenpera- re 10 .t err]. The mxturg was_reheated to 68-[err]. for 20
ni nut es, cooFéaeﬁoapgo%P{eeHB%‘r%é’fasarﬁFﬁ‘F’Eﬁ%d’%ﬁ?hwzﬁoFﬁ‘.‘sof wat er .
Product was skirzingd fo¥r 42 houws./5 THe mdactien, miwtutéewasher
an o1 [0.o Soole BB PR, | A Ed yion il BETTVCC
:3~l odof uran water, and product extracted into 100 ml. of ether.
‘ 10 The ether extract was back-washed with 15 ml. of
water, dried over anhydrous sodium sulfate and eva-
porated to yield crude 3-methoxyfuran (approximately
3-4 g. of approximately 50% purity) suitable for
further processing.: | o a
15 PREPARATION 33
5-Phenyl~2-thenaldehyde
l1-Phenylthiophene [1.6 g., 0.01 mole, prepared
according to J. Am. Chem. Soc. 46, 2339 (1924)] was .
dissolved in 20 ml. of tetrahydrofuran and cooled to s
20 -40°C. Butyl lithium in hexane (4.5 ml. of 2.2M) was
added over 3 minutes, maintaining the temperature
-40° to =-30°C. The mixture was warmed to 0°C. and
then cooled to -40°C. Dimethylformamide (1.2 ml.,
15 mmole) was added, maintaining the temperature -40°
25 to -30°C. The mixture was warmed to room temperature
s and held for 0.5 hour, recooled to 0°C., guenched with
o 6 ml. of 6N hydrochloric acid, diluted with 10 ml. of
water, and extracted with 20 ml. of ether. Evapora-
‘tion of the ether extract to dryness gave crude
30 product (1.9 g.). Recrystallization from about 35 ml.
of hexane gave purified 5-phenyl-2-thenaldehyde
(0.9 g., m.p. 90-92°C.).




20 3-Bronofuran (14.7 g., 0.1 nole) in 100 m. of ether was coolLed
to -70C. Butyl lithium (42 m. of 2.4M 0.1 nole) in hexane was added )
drop/"s'= over 0.5 hour, maintaining the tenperature fromf[err] to [er
| odi'ne™ (25 g., 0.1 nole) in 200 m. of ethervéé - was then added over 1
hour mai ntaining the sanme tenperature range. he reaction m xture was
warnmed to roomtenperature and then back to [err] Water (100 m.) was
added dropwi se. The ether |ayer was separated, washed wi th aqueous

thiosul fate and then water, dried 30 '~ PREAARATION Fdus sodi um sul fat e,

evaporated to an oil and distill-edsla bmd-3-3nda/dudad 15.7 9., b.p
48/ 28 mm). PREPARATI ON 32 3- Me 0.24

mol e) was di ssol ved #né41B8brPmoshigphene: Hafold.- » @--I%F’tﬂ]i(;f ?J_qu;r% , 5
0.08 nole) and ch@mousepx2de0(81971)09. inmRoemiversE astdrst afdh tdsoTedkt ure
oAU SR LGRS g AR R A T NN S T
extracted into 20DMpl 0.073emb2e) ddded Bropwis® owdy & imimmstdwck- washed
D B a8 FETR St RS U Mo Bt
purity) suitablwa$otréansfaered;oviesnydonlubing under nitrogen
P'iE'?ARAT' ON 33 prEDERY¥L; 2ebNaNgbYGRYEA of dimethylformamide (6.8 g.,
i 10 0.093 mole) in 35 ml. of ether. The resulting mixture
was heated to reflux for 2 houfs,_cooled to'room
temperature, washed in sequence with two portions of
1N hydrochloric acid, one of saturated sodium bi-
carbonate and one of brine, dried over anhydrous
15 magnesium sulfate, filtered and concentrated to an
oil. The oil was twice distilled to yield 4-bromo-3-
thenaldehyde (5.7 g., b.p. 81-84°C./0.8 mm., m/e
192/190). o -



1- Phenyl t hi ophene 11.6 g., 0.01 nole, prepared according to J. Am Chem
Soc , 2339 (1924)] was dissolved in 20 m . of tetrahydrofuran and cool ed
t 0. [err]. Butyl lithiumin hexane (4.5 m. of 2.2M was added Quer, 3
mn s,nmrnmnwmthetmmmaune[ar]to[eH] "The mixture was war ned
to [err] and then cooled to [err]. D nethyl?%rnan1de (2.2 M., 15 mol e)
was added, nmmintaining the tenperature -40 25 to [err]. The m xture was
warmed to roomtenperature and held for 0.5 hour, recooled to [err],
quenched with 6 nl. of 6N hydrochlodﬂﬁﬂ%&&éﬂ_@ﬂLﬂied with 10 m. of water,

and extracted with 20 m . of ether Bopodsy1 fhpanof the ether extract to
dryness gave crude 30 pr oduct QEQ'TJELRECFYStaIIlzatlon from about 35
n . of hexane gavendddimne e(cfﬁ}spr%-n'ylo- kRl Jea§deopbined. wikhp, 90-92C.).
PREPARATI ON 8404 m3r.oBE wﬁmaﬁww ] 4-&¥ beoneéht pRbeach{dbog. , 0. 062

0l dn o el B R e 44 -0 Glapblishylesegooied ot

dropw se oven35 2 gut,ed.. Sﬁiemokﬁ)rxnrtpdcml5 ofnwaterawagerdfiedt he

SO0 Ut 1o A g ERRAAT SRy W b fed V0 Y SE 01 LEARERBEER U, (0

ether. The rc05u15t°|cng Asken eadvb:stimatmst@omple'eg.fbhezmmmnge w88 ed to

_;g?g‘tgggeggss%;t‘iﬁ;a?ggﬁd TGS Catl Lhee 1) BRA eAE hibRiledrochloric
10 68 g.) was: added Maximal preczpltatlon ‘of the

dlazonlum salt was obtained by the addition of 100 g.

-of sodium chloride. The mixture was stirred for

5 minutes, with the cooling bath removed and cautious-
¢ ly filtered, without wash, and-ai{ dried for 2 hours.

B 15 (Previous vacuum drying of this product led to explosive
decomposition). The intermediate diazonium salt was
suspended in 750 ml. of furan at 0°C. With vigorous
stirring, powdered sodium hydroxide (5'g.) was added,
followed by anhydrous sodium acetate (10 g.). The \;j

20 reaction mixture was stirred for 5 hours at 0°C. and
then for 16 hours at room temperature. Solids were
removed by filtration and the filtrate evaporated to
crude product (25 ml. of oil). Distillation afforded
l-phenylfuran (9.2-9.6 g., b.p. 87-95°/15 mm., b.p.

25 50°/1 mm.).



carbonate and one of brine, dried over anhydrous 15 magnesi um sul f at e,
filtered and concentrated to an oil. The oil was twice distilled to yleld‘
4- br ofp- 3- thenal dehyde (5.7 ¢g., b.p. 81-84C. /0.8 nm, me 192/190). s
,PREPARATI ON 35 2- Phenyl furan Aniline (46.5 g., 0.5 nDIe) was conbi ned
500 mM. of water and 100 m . of concentrated hydr o- chloric acid
cooled to [err]. Sodiumnitrite (36.2 g. 5 nDIe) in 100 m . of
was added dropw se over 45 m nutes, keeping the tenperature -3 to [err].
After addition was conplete, the mxture was stirred for 30 m nutes at
[err], and zinc chloride 10 (68 g.BRERARATEEN 36Maxi nal precipitation of

the diazoniumsalt was obtAipiashy-3Dex 26 &heD) of , 308 Gxo2hngodi um
chloride. The m xture was ' _

renoved and cauti oS-BeRZEQY )Rt
hours.. 15 g1 qua \ms:upmmmdmepf tdsmenéoduso inmd)tandxpl-om ve

deconpos tlon) The |nte medi at e, oni S s sSus 0 m. of
furan atg t??*$ Qa gg@ gdgs Vﬁﬁ?hggﬂg Fé% was
added, fol I ommlafcly:.:m&tyﬂbmws tsouir s1m anp-t-pred(ma gaj:erTWeszcollecsadtl on

XU VRS Sl e LA LU S Al [S6fd 19! Befiet OhcdBabvhRcaneo0m

t enperat ure. |ds Were T enove 10N an Il trate evapor at ed
to crude prodictdiceed refction. tQ]hGl@bgﬂtoﬁoﬁfFémﬂéétfeph@mﬂﬁuran

(9 2 9.6 0., Rihy1¥hd GIgddD (B0 mP: P was added and reflux con-
10 tinued for 35 hours. Reaction was still incomplete.
The reaction mixture was diluted with 200 ml. of
ether, washed twice with 150 ml. portions of water and
concentrated to dryness. The'reéidue was chromato-
graphed on about 500 ml. of silica-gel,'withllza ethyl
15 acetate:hexane as eluant, monitored by'tlc._ Faster
moving; product containihg-fractions were combined and
evaporated to yield 2-pheny1-24(2-thieny1)-1,3-dioxolane
B [8 g., 6i1,-Rf 0.6 (1:8 ethyl éceeate:hexane)].




25 [err]/1 mm). PREPARATI ON 36 2- Phenyl - 2-(2-t.hi ényl) -1, 3-di oxol ane

2- Bg Aqylthlophene (19 g., 0.1 nole), ethylene glycol (11 m., 0.2 nole),
(150 m.) and p- 5 t ol uenesul fonic acid (about 0.2 g.). wen\/

yd and refluxed for 6 hours. By-product water ‘was coIIected in
Dean-Stark trap. Tlc (1:8 ethyl acetate: hexane) indicated reaction to be
about 40% conplete. Mdrre ethylene glycol (30 m.) was added and refl ux con-
10 tinued for 35 hours. Reaction was S¥® | inconplete.. The reaction

m xture was diluted with 200 m . of ether, washed twice with 150 ml.
portions of water and concentrated to dryness The resi due was chromat o-
graphed on about 500 m . of S|Ilca-ﬁgﬁ_ﬁﬁﬂﬂLngLethyl 15 acet at e: hexane

as eluant, nonitored by tlc. meERSH Ch-HRLMRGy-BLRE E,qutalnlng fractions
wer e conblned and evaporate : = _ yl) -1, 3-di oxol ane

[8 g., oil, [err] %FQY%14BaG?H9¥Ya§EFBF§°H§FaKQyF- Paqq%HD aeFr et hyl

4- Met hoxy 3-1101 pﬁt@amuollvaaemxzwmuheG»Cfa&rtéthlaln%l t%&ia?i(r)ﬂodd%dﬂﬂ 235; 10
(0) or -

d .
?re% hgﬁ I S ﬁ?‘h nJO ﬁpn?e%?negnggﬁ ag.p 8d s§|lr Plicc HciPRCSHe i xture
was refl uxed::faau:edl sta&ﬁurid:eacﬂ:dut r #hezmdxture Was geflfuxeddlifor acet ate

4 days, then neutralized with 0.6 g. of sodium acetate
and solvent removed by evaporation. The residue was
taken up in 200 ml. of ether. The ether solution was
10 washed sequentially with two 50 ml. portions of
water, two 50 ml. portions of 1IN sodium_hYdroxide and
two 50 ml. portions of brine, dried over anhydrous
magnesium sulfate, filtered and evaporated to an oil
which crystallized on standing (4.35 g.; m.p. 64~66°C).
15 When this reaction was worked up after only
1 day only a low yield of the desired product (2.2 g)
was isolated. The two 1N sodium hydroxide extracts 7y
were combined and acidified, precipitating methyl 4- ¥47
hydroxy=-3-thenoate (5.13 g.). When this alcohol was
20 dissolved in 100 ml. of methanol containing 0.3 ml.
of concentrated sulfuric acid and refluxed for
3 days, the above work-up afforded title product
(2.10 g., m.p. 64-66°C.).




and sol vent renoved by evaporation. The residue was taken up in 200 m . of
ether. The ether solution was 10 washed sequentially with two 50 ni/ '3
portibQ%,of water, two 50 ml..portions of I N sodium hydroxide and two Qd}r
borti ons of brine dried over anhydrous nagnesiunisulfate, filterad_ane
evaporated to an oil which crystallized on standing (4.35 g.; mp. 64-66C).
15 When this reaction was worked up, gérer only 1 day only a | ow
yield of the desired product (2.2 g) was isol The two 1N sodi um
hydr oxi de extracts were conbined and acidifi ed, precipitating met hyl 4-
hydr oxy- 3-t henoate (5.13 g.). Wen t@h%?%ﬂ@ﬁﬁﬁhiggg di ssolved in 100
m . of nethanol containing 0.3 m quuric acid and
refluxed for 3 days, the abovalad: i g2 (2.10 g.,
mp. 64-66C.). W%Tumeaaow%@wwé itmlsenwaiﬁawa@oiuvéﬁﬁw
4- met hoxy-3-th ngage ( Pat ent

di ssolved in 5 g- bf golme 85?5 was ﬁr}s@(?gl Vet iif asi? ﬁm% 5335}‘?%% bat h.

Di i sobut §l al ua!n'iduaobglddi da @46 acketonke-Hiiyi rid‘eex:im?h 4a>:mmtimsa ylas adﬁed :
d | e r.r e or_an | ] 2 hours
ot “he bath (e aiiRthChyazeBe ikl MOT AN A e 4E Aa 1A o

Keeping 10 = ¥ag addedrdropwisel Owe[i'-‘er3|0] mimsxtiesnol mxmm:g:qreis»assm

0.46 nol e) “ﬂsséifféd EQQﬁQn Iﬁﬁl@h&hﬂﬁeiwﬁ%&¥¥”&§ (f#”t%éké%%#ﬁr@t

room tenperature tg tine a granul ar preC|p|tate ha
. and then allowed to warm to room temperature. Keeping

;0 the temperature below 30°C., methanol (14.7 g.,

] 18.6 ml., 0.46 mole) was slowly added. The mixture
was then stirred for 16 hours at room temperature, by
which time a granular precipitate had formed. The
mixture was filtered over diatomateous earth with

15 methanol wash. The combined filtrate and washes were
concentrated to yield the title product as an oil
™~ (2.8 g., m/e 144)

PREPARATION 39
4-Methoxy-3-thenaldehyde
20 Pyridinium chlorochromate (6.4 g., 29.7 mmoles)
was dissolved in 100 ml. of methylene chloride and
added in one portion to a solution of the product of
the preceding Example (2.8 g., 19.8 mmoles) also in
100 ml. of methylene chloride. The reaction mixture
25 was stirred at room temperature for three hours,
diluted with 200 ml. of ether and decanted from the
black precipitate. The precipitate was washed with
two 100 ml. portions of ether. The combined decant
and washes were filtered, washed in sequence with two
30 portions of 1N hydrochloric acid, one portion of
water, two portions of 1N sodium hydroxide and one

portion of brine, dried over anhydrous magnesium

sulfate, filtered and concentrated to yield title

product as an oil [2.6 g.; m/e 142; ir (CHzc12l
35 1688, 1544 cm™l].



mxtyeme was filtered over di atomaceous earth with 15° nethanol wash. The
com{hey filtrate and washes were concentrated to yield the title product
as ap\Qy (2.8 g., me 144). PREPARATI ON 39 4-Methox -3-thenal dehyde %V) -~
Pyri @ um chl orochromate (6.4 g., 29.7 noles) was dissolved in 100 ni>” of
met hyl ene chl ori de and added in one portion to a solution of the product of
the preceding Exanple (2.8 g., 19.8 mmles) al.so in 100 m. of nethylene
chloride. The reaction mxture 25 . was ™ red at roomtenperature for
three hours, diluted with 200 m. of ether and decanted from the bl ack

precipitate. The precipitate was waséﬁ;ti géﬂr \WO &00 m . portions of ether.
The conbi ned decant and washes were ' - ed in sequence with two

30 portions of 1N hydrochl orBthyli4-EtiiexpoB+thaneatwat er, two portions
of IN sodiun1hydr P, : rLe ver anhydrous
nagne5|un1sulfate qﬁ?@? Q%ﬁ% %gé#ég# edb€§c$ i ??tﬁ é"product as an

oil [2.6 g.: 4mld4y235,i meathyl %acetowsza-tnma{:er(?]! g.) WBREPARATI ON 40

Et hyl 4 Et hoay.-sgotlwpq&p ﬁqi | %SM eepr e of U S
4,144, 235 met hyl 4-acet oxy-_3- enoate &Bé E ﬁsdlggolved in 240

m . of ethanSP“&ﬁ@W5Q$Pqﬂsu&ﬁuEkﬁuﬁﬂﬁﬁdY%% a ¢@r|ch@|aeaeylaaded The
reaction n Xinikeuss waident1sf | teErhted F&r Por Bout§§NLHEH! habtral-

ized with sodium acetate (1.2 g.) and evaporated to
an oil. The latter was partitioned between 400 ml.

10 of ether and 50 ml. of water. The organic layer was
separated and washed in seguence with 75 ml. of '
water, three 50 ml. portions of 1N sodium hydfoxide
and two 75 ml. portions of brine, dried over anhydrous
magnesium sulfate, filtered and'éﬁaporated to yield

15 title product as an oil [14.9_g., pnmr indicates
entirely ethyl ester, no methyl ester].

PREPARATION 41

'1~(4-Ethoxy-3-thienyl)methanol '
By the procedure of Preparation 38, the product
20 of the preceding Preparation (14 g.) was converted to

title product as an oil (9.15 g.).
: PREPARATION 42

4-Ethoxy-3-thenaldehyde
By the procedure of Preparation 39, the product
25 of the preceding Preparation (9.15 g.) was converted

to the title product, initially. isolated as an o0il
which quickly crystallized on cooling [8.18 g.; m.p.
42-45°C.; m/e 156; ir (KBr) 3090, 2977, 1688 cm’ll.



i zed with sodiumacetate (1.2 g.) and evaporated to an oil. The latt

partitioned between 400 ni. 10 of ether and 50 m . of water. The
orgarnic | ayer was separated and washed in sequence with 75 m

_three 9 portions of "IN sodi um hydroxi de and two 75 ni.

m .

brine, dried over anhydrous nagne5|un1sulfa§% filtered and evaporat8
yield 15 SN

ester, no nethyl ester]. PREPARATICN 41 1- (4 Ethoxy 3-t hi enyl ) net hanol By
t he procedure of Preparation 38, the pmmmmamzmmn 41ﬁ the preceding

Preparation (14 g.) was con eb
PREPARATI ON 42 4- Et hoxy- 3-t fref

title product as an oil [14.9 g.

i ndi cates entirel

% epar at i

t he product 25 oBYthbeppcoeedngePpébémapamaﬂﬁmnu;Q})uamngdbnvert

the title pr Odysactiaht kakhﬁxl %%ln@t%? 39 g&ﬂ ! F%@%%oﬂ%%ﬁy% 213' :;fneld

on cool i

PREPARATI

n

o 45 ReRoRE9! (5. Bn) PRBPIEP) MIot I IMREABARGHe GHRIAMIRS of

Preparation 409,ysi ﬁ!J.aotEeaehbeﬂtE:_&ftb% shll'ﬂ:q;c 3143:1.@%5 f&ﬁﬂ\%’étrted 0 10
noat e L) in 0 o/ . contai ni ng O.
?atﬁﬁggﬁlPﬁ?pg.ﬁgF% ﬁ&s°&8n3§rﬁé@ﬂﬂaW}gfi?%%bduct as gn oi

m e 228). PREPARATI ON 44 PREPARATION 44

4- acet oxy- 3-
m . of concent
(5.4 g.;

-
: ]

10

15

25

30

1-[4~(n-Propoxy)-3-thienyl)methanol .

By the procedure of Preparétion 38, the'product
of the preceding Preparation (5.4 g.) was reduced to
title compound, isolated as an oil (3.44 g.; m/e
172).

PREPARATION 45
4-{n-Propoxy}=-3=-thenaldehyde)

By the procedure of Preparation 39, the product
of the preceding Preparation (3.34 g.) was converted
to title compound [3.19 g.; m/e 170; ir (cnzclz)
1689, 1539 cm™l]. |

- PREPARATION 46
Ethyl 4-Methoxy-2-methyl-3-thenocate
BEthyl 4-hydroxy-2-methyl-3-thencate [Chem. Ber.

- 48, p. 593 (1915); 7.8 g.] was combined with 600 ml.

0f methanol and 0.25 ml. concéntrated sulfu:ic acid
and'refluxed'for.21.hours. The reaction mixture was
evaporated to an oil, taken up in 500 ml. of ether,

er was

. of water
ortions
:

y ethyll

(9.15 g.).

on 39,
ed to

washed with two 50 ml. portions of 1N sodium hydroxide

and then one of brine, dried over anhydrous magnesium

sulfate, and evaporated to yield title product as an
oil (7.8 g.; m/e 200; pnmr/CDCl3 includes singlet

OCH3 protons at 3.9 ppm). The product is contaminated

with a minor portion of the corresponding methyl
ester. '



n- Propoxy) - 3-t hi enyl ) met hanol 10 By the procedure of

1-

Pr ion 38, the product of the preceding Preparation (5.4 g.) was .

r e§t to title conpound, isolated as an oil (3.44 g me 172). /3
PREPARATI ON 45 15 4- (n- Propoxy) - 3-t henal dehyde) By the

procedure of Preparation 39, the product of the preceding Preparation (3.34
g.) was converted to title compound [3.19Y8% me 170; ir [err] 1689, 1539
[err]]. 20 PREPARATI ON 46 Et hyl

4- Met hoxy- 2- net hyl - 3-t henoat e Et hyl 4-hydroxy-2-nethyl-3-thenoate [ Chem
Ber. 48, p. 593 (1915); 7.8 g.] ms.ﬁé&ﬂﬁﬁw 7600 m . of methanol and

0.25 m . concentrated sql4f.ure|ﬂ-, - Hethy Bl 41 & Efnédeiargdl hours. The
reaction m xture S evaporate an__ol of ether,
washed with two 5% %“'ﬁ 0 #ﬁr@%ﬁﬁﬁ%ﬂ%%%&?ﬁ%th%

ef 8Bne of
brine, dried0o038 mnﬂlgdrmas mgmm sir fl00e m]anobﬁvlw:oaﬂeednﬂo yield

title roduc an .30 nr udes si ngl et
[err] grotons :@l 8% tr?”)lu%hfhe pré%uc]t IS 0001 ﬁ?ha eﬁ{%\‘ﬁl’}f’ﬁggim nor
portion of { ALUBERHBS r(ﬁ'tﬁnyrll -eszérlM in PrERee\T| ©ON029 mole)
(4- Met hoxy- 2¢ggt Bahea sl Hﬁ} uct ﬁq}ft §cgdsng
Preparation (7.8 g.., 0.03 Ie) Was c? SSO ve%j 1_?8% R% hexane and
st:ered for 2 hours at -78°C., wa.rmed to room tempera-
R ture and stirred for an a_dd:.t:.onal 16 hours. Methanol
10 (25.0 g., 31.6 ml., 0.78 mole) was added dropwise to
the reaction mixture, keeping the temperature below
30°C. After stirring 1.5 hours at room temperature,
the reaction mixture was clarified by filtration over
g diatomaceous earth, with thorough methanol wash and
15 repulp of the cake and finally methylene chloride

wash. The combined filtrate and washes were dried
over anhydrous magnesium suifate, filtered and
evaporated to yield title product as an oil (5.56 g.;
m/e 158; ir (CH,Cl,) 3598, 1582, 1708 cm l).
20 . PREPARATION 48 -
4=-Methoxy-2-methyl-3-thenaldehyde
By the procedure of Piepératien 39, the product
of the preceding Preparation (5.4 g., 0.034 mole) was
~converted to title cdmpound isolated as an oil

25 [5.23 g.; R, 0.36 (chloroform)].

¥



-

.and setrred for an addltlonal 16 fodrs” Methanol 10 | (25.0 g., &
m., 0.78 nole) was added dropw se t he reaction m xture, keeping the

-5 75 m . of toluene and cooied to -78 sobutyl alumnumhydrldet .
(78 M. of 1IMin hexane, O. 078 “‘\N‘“l ﬁ“} ropwi se over 40 m nutes>y
The—~mi xture was stirred for . war med to room tenpergfnt

tenperature below [err]. After stirri 1.5 hours at roomtenperature, the
reaction mxture was clarified by filtration over diatonaceous earth, with

t hor ough net hanol

wash and 15 repul p of the cake and finally nethylene .

chloride wash. The conbined filtraC&AIMS washes were dried over anhydrous

magnesi um sul f at e,
(5.56 g.; me 158;
PREPARATI ON 48

filtered and evaporated to yield t|tIe product as an oi

St RoAantd 8e aBfleat il dELIN chfvonna. qf he

Pr epar.at | ofog8plehe product of the preceding Preparation (5.4 g., 0.034

nol e) was converted to title conpound
{err] 0.36 (chloroform]. CLAIN§ 1
.conpound of the formula [ERR] wheR
benzoyl, [err] carbal koxy, [err]al kyl
or dj[err]alkylcarbannyl; and

, wherein

R

ol atced as an oil 25 [5 23 g.
acem c or optically active

R i s| hydrogen, [err]al karey+{I)

|, [err]cycloal kyl - carbanoyl

is hydrogen, (Cl-C4}alkanoyl, benzoyl, (CZ-C4)-

carbalkoxy, (Cl-C3)alkylcarbambyl, (Cg-C,)cycloalkyl-~
carbamoyl or di(cl-c3)a1kylcarbamoyl; and

st

is

wherein R' is (C —C4)alkyl or phehyl, R" is hydrogen,

(b)

(CI-C4)alkyl or phenyl and X is halo;

Yl




. whe

.[err] is [ERR] wherein R rlal kyl henyl R' is hydrogen,
[ er | kyl or phenyl and X ﬂlﬁ ﬁ V\/nerel n Y is hydrogen or ~ :
[ €1 | koxy, Y' is hydrogen Y™ is .hydrogen or halo~wkERﬂ
'n.Z" is hydrogen, halo or [err]alkoxy and Z" is hydrogen or hal o;
[ERR] ~wherein Wis hydrogen or halo,_and n is 1 or 2; [ERR] wherein Qis
sul fur or oxygen and V is hydrogen'ﬁ? [err]al kyl; [ERR] wherein Qis sulfur
or oxygen; and V is hydrogen or [err]al kyl; or [ERR] wherein Y is sulfur
or oxygen; X is hydrogen, halo, methyl, phenyl benzoyl or [err]al koxy;
[err] is wheredsn &brlsehmirpqand c[rer(rq +G hgﬁkogyr) ar' hisd chydrogen

phar TeCeu Lol VEEaRkal snayeonis iolET By fhatien © 15 Mdrooen: o

contains a basic nitrogen functionality.

" "
SN ~N -
O . or
'
2! s . Z N/

wherein 2' is hydrogen, halo or (Cl-c3)alkoxy and z" is
hydrogen or halo; '

() W Sﬁz’n

wherein W is hydrbgen or ‘halo, and n is 1 or 2;

(e) v S .
N)\ NA ~

wherein Q is sulfur or oxygen and V is hydrogen or

(Cl-C3)alkyl; ' _
. v '
\Q

wherein Q is sulfur or oxygen; and V is hydrogen or
(C;-C3)alkyl; or

(@ 4l

2 or

X



- 2. — A conpound of claim1 vvhererrr‘f@??]“T’sTEﬁ?Y i s [err]al koxy. and Y"
S hydrogen chloro or fluoro. i3 mwnmn“lcl aim1l wherein [err]- "is
[ER is chloro or fluoro; and ‘“l“m A conpound of cI

where nlerr] is [ ERR] and Z" is chlofo br %l dord. 5. A conpound,

1 wherein [err] -is [ERR 139 X is [err]al koxy and [err] 1s\Qy en
or nethyl. 6. A conmpound of claim 1 n[err] 1is [ERR and X'i
hydrogen or halo. 7. A phar maceut i cal %npom tion conprising a conmpound

of the. formula (1) or a salt thereof as clainmed in any one of clains 1 to 6

together with a pharmaceutically acceptabl e_di,l uent or carrler The text of
the speci f i"RTRRNEs ll?eér’t‘]réﬁ c%ﬁgﬁﬁnpheﬁ dtﬁ)g}bf EJF’l'cant S

original typeseylpt phenlylabatbioyDd orf w &ﬂ‘ﬁf)(ﬂm{ﬁﬁy)mx hl\s/ehg}a&fdgféﬂt to
read. The orrF‘% E type §?rz pt Ql’ﬁé%al ni n anendnent s rray be
i nspected St %Y §g,§ ERESPf Prcpalos
or a pharmaceutically-acceptable cationic salt there~
of when R is hydrogen,
- ' ‘or a pharmaceutically-acceptable acid add:..t:.on salt
thereof when R' contains a basic nitrogen functionality.
2. A compound of claim 1 wherein r! is

Yo
I '

N
N Y

Y is (C;~C,)alkoxy and Y" is hydrogen, chloro or fluoro.

3. A compound of claim 1 wherein gt is

W is chloro or fluoro, and n is 1 or 2.

4. A compound of claim 1 wherein Rl is
z" X
5
N

i and 2" is chloro or fluoro.
L B 5. A compound of claim 1 wherein r is

% ' OCH,
f ' or | '
[ I 1 - BT |




R i

\2aq

X is (Cl-Cz)alkoxy and XT is hydrogeh or methyl.
6. A compound of claim 1 whereln Rt is

I l -, ) . oxr | ll Il
_ X o’

and X is hydrogen or halo.

7. A pharmaceutical composition comprising a compound

of the formula (I) or a salt thereof as claimed in any one
of claims 1 to 6 together with a pharmaceutically
acceptable dlluent or carrier.
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