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subjects are thereb eré?aﬁ% @ﬁeégf &tﬁ? (Wtﬁ e p feg%e mﬁ& a la

a result, thess coma fidsaar&ndl &h b\m e}hy leé idén MUra m&Q)aftE dEdldose 25
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u nly i l fo, e
including those of g 8¢ coé %?; se) ﬁk,ésctﬂ'r s F :%& t#i;/sﬁgﬂ o%@ol a f art
that the 35 pr i thelbdmyDbedly 1A ¢ delMRUIRYGRs b MRERISIT Y
| eads to catanact f (h’eriaxtsl aﬁ igala@bsemic subjects and of sorbitol in the lens, peripheral nervous 30
cord and kidney of various diabetic subjects are thereby prevented or otherwise
reduced as the case may be. As a result, these compounds are definitely of value as
aldose reductase inhibitors for controlling certain chronic diabetic complications,
including those of an ocular nature, since it is already known in the art that the
35 presence of polyols in the lens of the eye invariably leads to cataract formation 35
together with a concomitant loss of lens clarity. '
In accordance with the present invention, it has now been rather surprisingly



together with a concomtant loss of lens clarity. In accordance with the

present invention, it has now been rather surprisingly 2

1 566,171 2 found that various

spi ro- hydant oi n conpounds are extrenely useful when enpl oyed in therapy as

Al dose reductase inhibitors for the control of certain chronic diabetic

nplications in a host subject to whomthey- are adm ni stered. M\e

ticularly, the novel nethod of treatnment of the present invention

d;;ohves 5 ~treating a -ponnggqu di abetic host to prevent o;iﬁglfgiate
i fo i spi ntQi ; e ' 1 ¢ PR

S 0 NOSt O erany o repuctane e Tor the Eairal O Poegpe: 0= N

Ho chronic diabetic complication§‘in d ‘host subject to whom they are administered.
0 Mofspaiti¢dlarly{thelnovel method of treatment of thé present invention involves -m and

t he base El?liqg atrlllcmhemi;p djaggt);;g‘?a_rw?qmeggbggglet'%ggm-mﬁtgati ons, wherein W
is 10 °-’"@—1’2d)‘.a!°° IFASI0R BEYFteEAg oXd pYS geAMAYYPIGxy, fl uoripe,

chl ori ne,coln%ﬁ}é"r OFfBeﬂégr'Rwe‘or | ower al koxy (the word |ower is defined as
having from one to four carbon atons): X and XI, when q aken separiatel vy,

are each chtlori I ey al kyl or 'Lowe cqal koxy an N\/\he aken togethgr are
xygen or sul'* r; is W YoryQwlerein Qis 0 15
I

-OCH2(CH2) , O-;
- or ' H 0 NH o=lb 0 Np 0 and n is
pot ent al dose ctase inhibitors and

Zzero or o

accunul atio
subj ects. TR \ 4 S
formula 20 X and al so \)ﬁ nmpounds of N\ X of a |l conprising
the compoupds of the 20 formuMa IW v, Vi and V1. ddcribed bel ow.

Accor di ngI&, t he novel conpounds of fornula |I conprise spiro-hydantion
conpounds of the formula: 0.0l p\NH x2 25 and the base salts thereof

wi t h pharmacol ogi cally acceptabl e cations, wherein is 25 hydrogen and X2
i's fluori £ thdBask axythéreofvith pheaéolapidiDyaceptadle chtieidvhérkin When t aken

sepl at el y(CH) e sHhylioger and| X dxydragenihydnexm, fluakien chlotine; lower ar e 10 fr

- 0CH2( CKZZl or:,a;}gp\; lﬁ(%églef d Jawer is defingd as having from one to four carbon ;

toms): , when taken sepdrately, afe each chloring, lower alkyl or Jow
1, 566, 17 lalkoxy and when taken together are —OCH,(CH,),0—; Y i xﬁ}%ﬂﬂ oFéHﬁLZ&b”pounds of
formul a | walkse @ eh@einisspi r o- hydantions of the formula: 0 SNH x4 and the
base salts thereof w th pharmacol ogi ¢cal |y acceptabl e cations; wherein X3 is
5 hydrogen and X4 is fluorine, | orine or brom ne; or X3 and X4, when
t ak&h 5 separately, are eaSh chl or§-ne and when taken t.ogetheys are
-OCH2(CH2)nO-; and n is zero ¢@r one. IThe novel conpounds of fornula I
additionally conprise spiro-hydant oi % of the formul a: -

and n is zero or one. These compounds are all potent aldose reductase inhibitors

and therefore possess the ability to markedly reduce or even inhibit sorbitol

accumulation in the lens and peripheral nerves of various diabetic subjects.

The novel compounds of this invention are those compounds of the formula
20 I and also those compounds of the formula I comprising the compounds of the 20
formula IV, V, VI and VII described below. -

Accordingly, the novel compounds of formula I comprise spiro-hydantion
compounds of the formula: '

0 o ‘
HN—< b
0 NH
X
bi's
pe
25 and the base salts thereof with pharmacologically acceptable cations, wherein X is 25

hydrogen and X2 is fluorine, hydroxy or 6’-(lower alkoxy); or X and X?, when taken
separately, are each lower alkoxy, and when taken together are —OCH,(CH,),0—;
and n zero or one. _



~~~~~~~~~~~~~~~~~~~~~~~ 10 and the base salts thereof with pharnacol ogically
accept able—eati ons- wherein X5.1s h}Lf‘lr' agen and X' igs fluorine hydrOXV or

TV T T

| ower al koxy; or X5 and X6, when taken separately, are each chlorine or
| ower al koxy, and when taken toget her are 5 -OCH2(CH2).O; Y is oxygen or @
sul fur; ant-n is zero or one.. IS Lastly, the novel conpounds of

formula | al so corrprl se spi ro hydantoin. 15 compounds of the formula: -
~~~HNw O~~~ X7 s ON and the base salts thgg@p;f, W th phar macol ogl cally 3
accept abl e cations, wnerel m X7 15ty e anmg XSy T Hoorrne;

i i e ok e

chlorine, bggnine or ﬁw FkEggpou orgyla T also awamee SpitgiyHantiaRseff the
separately, are each chliorine or | ower al koxy, and when taken 20 together
are -OCH2(CH2)nO-; Qis -S- or -S; and nis gero or one. 4

1,566,171 : HN O special interest in the
treat ment -pf non- human di abetic hosts arg suc typi cal and preferred nenber
conmpounds @s spiro - [imdaiolidine,-04 iNgdanl - 2,5 - dione, 6 - '
fluoro - spiro - [chroman - 4,4' -X mdaz ||nel - 2,5 - dione, 6 -
chloro - dpiro - [chroman - 4,4' - iy dinel - 2',5 - dione, 6,7 - 5
dichloro - spiro - [chroman - 4,4 -f i di nej '-12' , 5" - dione, 6,8 -

dichloro - 5 spiro - [chroman - 4,4 gzolinel * 2',5 - dione - 6" -
fluoro- spiro - [imdazoline - 4,4 oman] - 2',5 - dione and

6',7 - dichloro - spiro - [im dazpl 4,4 - thiochroman] - 2,5 -

di one, respectively. These particular conpounds are all highly potent as
regards their al doseafdeAdsdsesaRs ther@biwithPh¥rmhEologically &elptabiid datiods WIRFGH kdion to
bei ng extrenel y3ef f ebydrogeniand |Xtvie fluorines olbuiteodr breminksor X2 uie X, Mhes Galahi ¢ 5
nerve and | ens of di %&rﬁeb §'E|B*}°éét‘1§"%d yhendekenttogetherare OGHGikyOraand of

gal act oseni ¢ subj ect § st'ﬁne%o@éﬁ‘@&m&yof%mﬁlaqeﬁpﬁguall;_bﬁn&fsggp%-'h%jm@ ds! OHOI’ 0

and 6, 8- dichl oro detheférmulaes are, as previously 1 ndicated new conpounds.
In accordance with the process enployed for pr epeql ng the novel - conpounds

15 of this invention, an appr opriate HM ring compound, such as

t he : 15 correspondl ng |I-i ndaB- : N&et ral one, 4-chromanone,

t hi ochr onpn- 4-one, thioindane - 3 - gge™- i oxi de,

4- oxoi sot hi ochroman - 2,2 - dioxide n-4- one- 1| - oxide and
thiochroman - - one - 1,1 - dioxide g 1 rgspective fornulae: O 10
O~~~~~~ 0 3 20 i

20 WsS2 ~Xl) -0
X5 X7 and wher ei n W X, X2, g8, N ¥S, X8, X7 X8; Y and Qare all
as Previ ousty defl hefly dvubOBAGRS raaco% £t ocl Ao e ek

sodi um cyani de or yatogbh! B dCXEiE 1 }ne hed thké
desired spiro- hydantsepaiatélyna‘c %h chlormepbodhm:t atkioxyt, haad srthenlatkﬁnabgeﬂ@rr:m ae
previously i nd sat ed—oﬂlﬁ ARYEER t%!‘f al‘%“l 5T Of PRSI ‘,iﬁ"f“ ‘ed out
in the pr esench of acd °;%‘1"3 GEPHIE T ﬁ°v‘é°r'f’tp”F‘Feﬂ’}[’ﬁ MWhi ch 15,

both the reactants and reagents are nutually ms bIe Preferred organic
solvents for'use in this connection includ Neycgc ethers such as di oxane
and tetrahydrofuran, |ower alkylene gl'ycol sgTi et hyl ene gl ycol and
trlnethyIEne 30 gl ycol , water-m_sCi | owN al kanol s such as

met hanol ,[* et hanol and |sopropanol as N, N-di (I ower al kyl) | ower
al kano- ami des such as N, N- dlnethylfor ,N—dieth&kfbrnanide and

N, N- di met’hyl acet ami de.  In

and the base salts thereof with pharmacologically acceptable cations, wherein X7 is
hydrogen and X® is hydrogen fluorine, chlorine, bromine or lower alkoxy; or X’

20 and X8, when taken separately, are each chlorine or lower alkoxy, and when taken 20
together are —OCH,(CH,),0—; Q is

and n is zero or one.



general, the reaction'is conducted at a tenperature from 20C. up to 120C
for a period of two hours to four days. 35 Al t hough the anount of
react ant and reagent.s. _enployed i i
extent, it is preferable to enploy at least a slight nolar excess of the
al kali met al cyanide reagent with respect to the carbonyl ring conmpound
‘sharting material in order to effect maxi mum yi el d. Upon conpl eti owof the
ction, the desired product is easily isolated in a coriventi onal manner,
“g.4 by first diluting the 40 1,566 ri¢action mxture with wateg (boiling i f
necessary) nen,.coo r.e us 50|ut|on to room
t enper at %%?lpﬁﬁ;% mtel(fdtbme:;g%;r a mmﬁ?d non%}:man ?ﬁ%ﬁﬁ"ﬁ aﬁzaslgln cul ar -
d

spl r o- hy hdad} Gi2(5 CdionRO6IA@ludrd -ishie { [okiriomad - a.47 e:&ﬂi'lalzqhdl’nepoyﬁf abl e precCipitate.

dione, 6 - chloro - spiro - [chroman - 4,4’ - imig: azalggn

2.5’ - dione, 6,7 -
5 Need| egpzhlf”tﬁ'[cﬁ‘gﬁm% tnds, g,';me‘faﬁ%f’;',‘r‘ﬂ/g Pl ’oai'f‘i’%ﬂmdt? of foPnula VII is

daslin® L 435= thlochAdmanP- DL PAREHE and GNY'L- mcmsras,ﬂpndl ng conpgunds of

for nmul a Mhndum;dlec H4¥' i thichioman] H3;5 Adioee, esoxqtlddzrlﬁ!gsetdaelcmm t er gr oup ;of

Ound?c“?g?u IOl'l ‘gl t X 5 r:?f?rdﬁc mqow g S E"[{ [lfsgmw wn td those
Sk' | ed cﬂlhtlt:%n% L‘:r.é m&@%wc Rctitdl Ieals SHAh LB GF | Oda e inhis
connect i gilactozérnis sdbﬁbctsh@a fe@iarkably Gigh a«igréehEhe(ptcfs Gaﬂuoﬁﬁemﬁﬁmnds whi | e ‘per oxy
aci ds sudikhlore Bvaazg‘}var% aa@redIOU% %e;g?r&wp&%n?HMd rr;g P?E{’] roperoxybenzm c
aci ar S di 0X{ suI fur
Corlrgoundgrf@g’ i€ ®iddghon a rae.set awmﬂ?&mv ‘aia.oaéo&m AR ent i on 10
havi ng athummignsubz;t i anaentl, whdiokide, s4-|owisodu h(oxian or 2,X6) diaxide usual | y
pr ef er abfhjochregmapytai pect 'by°’?“i‘°r§‘t“¥J‘P“é‘ﬁ%{F4“ng4tH%‘ chi rdi9raf ng al koxy
conpound \Xﬁsgfcé'vs( “BF'%%e is 1 ower al koxy (as previously defined) and then
sinply converti ng the latter. to thegdesired hydr oxyocorrpound by cl eavage
of the ether m)l ety {n a conventionafj manner x315 . The starting
material s requ , [ kconmpounds 15 of this
i neention are' are eithgy readily
avai | abl e co chromanone, of el se
they can easi N hE swﬁoﬂesi Ze\p ost ski | | &g eJart starting from
conmon cheni calN reagents and N s conventl onad gds of organic
synthesis. For instance, 6- 2C fl uoro-4- X#r omanone i s obt ai ned by
condensi ng f3-(p-fluor ophenoxy)-pr opionic acid 20 in the presence of
pol yphosphoric aci g, whil® 6,7-dichi o&ot-hi odhr oman- 4-one i s obtai ned by
condensi ng p- (3, 4Xdi chl orpphenyl t hi o)( opi@nic acid in the presence of
concentrated sul furiyg . In both cages. e starting organic acid is
ultimately derivedf f a cpmmerci al | ¢ * ). e conpound. 25 - The
chem cal bases whi e uspd aan eag his invention to prepare the
25 af orenenti oned RCeptically acl®g Rl e/base salts are those which
formnon- toxic sgt¥with the variqu¢ Werei® described acidic
spi r o- hydant oi n c o'unds such as &2 fluoro - spiro - (chroman - 4,4" -
i m dazol i di nel - - d| one, for exanple. These particul ar non-toxic
base sal ﬂ”i‘ef naVoX, %‘u&hlﬁh’ﬁal(%s X‘h&tand ﬂ@rerallss)prewouslmﬁnqdns are said to be

cosent o CPL T ek il o U S 50 Gosage
adrasni st @Fdﬂ amrnﬁﬂlﬁ r&@hélPﬁalchtEW aedd jopigdi ums pot aSSI um

cal ci um aqnhaﬂn amsd lom mTtIhewss&h toﬁ acazctne&ineh ohe ofEa ablednby sinply -

treating “Fﬁ'ém%lglq aP Hﬁf"o‘l“ﬁ efdred an aqueous
Lol ot on iy T e e ok iﬁ 5 é,, J83Bn. and i hen
evaldor at Lglygol,tdetermmHlé lolwgr 8 nols sudi uiethaiibltdm blyane sopropdnbE pr efeer abl y bei ng
pl aced uﬁ%:le?‘;v‘, eeFUc ﬁ lowes5 amame#mdtm \sathy | ast hléjﬂ may al so be

u

pr epar ed %o nE,‘d"'so hyf amide. 186 di ¢ conpounds
and the g;.gd (ﬁvrei%%'é’f is con c;s & oxPﬁra oge'fl |2$ Pﬁ dvapor at i ng the
resssl ting snim&xgrmetaﬁ.o@lrrmnaﬁ&amrana P@gmmmmﬁe AsctiodRhPr €. 4 either

case, st mrtm sometextm, uamfﬂahles) emfployela lexﬂhtmblabec’besenﬁtxhoyed In. order to
40 1al 1n OI‘ ﬁg?eé?fgi aximu e‘é gc[ﬁ*}f et i:e reag%lon é!g%t I on Of yl el dS
withr es@éﬁ‘ dﬁrgduc ezIsengl dﬁ?édl éngorfvbtﬂ almpmr'ég by first dllutmg the

40 reaction mixture with water (boiling if necessary) and then coolmg the resultant 40
aqueous solution to room temperature, followed by acidification to afford the
particular spiro-hydantoin compound in the form of a readily-recoverable
precipitate.



As previously indicated, the spiro-hydantoin conpounds are all readily
adapted to therapeutic use as al dose reductase inhibitors, for the control
of chronic diabetic conplications, in viewaf their ability tao reduce lens

sorbitol levels in 45 di abetic subjects to a statlstlcally significant ,~ .
degree. For instance, 6 - fluoro - 45 spito - [chroman - 4,4' -

I m dazoli dhne] - 2',5" - dione, a typical and preferred agent of the 4
present invention, has been found to consistently control (i.e., inhibit)

the formation of 'sorbitol levels in diabetiijse6lAts to a significantly highs
degree when giVeEm DY T route of aan%nl Stratron_ai _dose I evelrs

ral
ranging from.0.75 ny, / gffd? Foi05Y: compagdt,pf the fventiop df, which Quef\formyda W i
showi ng any “substantial signs.of toxic side effegts. 50 The other
conpounds of this invention also cause simlar rgsults. Furthernore, all
the herein descri bed conpounds of this TRvVemi enrSean be admi ni stered by
either theg oral or parenteral routes of gdm nistfation, for t he present
pur poses at hand, w thout .causi ng any si gnl fican unt ovvard phar macol ogl cal

si de reactiions to oce lbeBGDafed frpp theheorrs g GECQ"@P M gvhgggin Y

scn stede o ool STy BT e co
in dosages rangl ng sb&]ﬂih i thi rﬂ'ﬂotloﬁﬂéa @et ﬁi)an\ﬁ'lt@ toxésalfurd

al though variations cmnbburlde(w-mlsa ok%amsosuch ahepeeavdiin ldjpworbeume: agal gidtm-and

femand
condit Ton of the supbepEmSinest s o wpoet dm@@a,iompwn;s STy m e

admi ni strati Cmlocrms@ﬁlvnn a rihg substituent ‘which is hydroxy (X? or X®) are usually pre
6 In connection wt rbbtdnedwﬁrsoﬁreﬁahagﬁxplcdsmesismdmmbxy comppmdswliseré X7 ortX}i6s

treatment of di abet% (asprelvrpusi eﬁoedbemh mhapntenwéhq:l@fw

be adni ni stered eit H&™, ’é”"bf’mPW“ |°}?§‘Eaﬁ‘bﬁ °t‘1’|h°r5ﬁ%ﬂ‘°l’r’ét’bﬁt°f"&§’l“ﬂ?a

accept abl e carrs ers by Thé baeing Rifatekille rdqidderor ﬁ@ﬁﬁﬂn@ﬂﬁ'sﬁrd—ﬁ}dhnﬁﬁh @6mpoaRds t hatys
such adm ni stration dﬁthns mvermama:befocmenmmtbmuknqwn doopbungs gnidodre clawdrm!nm i ple

dosages. More partlcﬁ%‘eas lé)?wmt“ "‘“Y % qu(ﬂ%ﬁ'g Qﬂ'crgf é‘i mmcg’?"'nqg; %?rflcfg'ie
adnini stered in a wighelf goif,n ,,{1 osid. For ins sy be

conbi ned With 2ari OUhiopha¢hiBitnohé i§ ab i)ied mamﬁ -lflﬂebﬁheﬁarymr@iaud datid he 20

formof tablets, cap mllee eseh@z@f 7-é'a mowchmmﬁme is

sprays, agueous sus q{(ﬁacml ’f‘ “‘% °)‘ gﬂg‘glﬁ‘“ 1;3 ot
DO er

syrups. Shch carri erderived & cofk s, e aqué'ous
media and 10 R®4&ri ous: mbnchemmatbm haresxsbd/amtaaentd\rbﬂwmnnorstuohpmaie 25
phar maceut i cal. f or maferem amamcw gllyjgpeppta 'ﬁa%? SE)P"“'FI‘ Binag: by
means of various agefiis, vf}l o yﬁ}é’ T w;lc aﬁ? ﬁ}? for
purposes. In gener a|e,xath;he't &raammarqa ltokidIBat wdl ts(yaemapwa a$ their

i nvention are #ese thmm a tté%h ntiﬁly non-thmmhaictmeﬂtmdq Bnee fefvel S 30

rangi ng from 0.5% t Ql?t i““"l“ (E) ‘rlg@(, ss'
anounts whi ch are suf rbrﬁén‘ﬁﬁﬁed .Q;ir@-'h?déh Vmﬁ FABLY ] Ehe

pur poses of oral ad rdesuredtnhaxtnamqgndaab he:bstabjo ndt®nand haxenvamamgxhn psudtites such

as sodiumcitréte, ferably beingn e
25 S oy Ry ﬁfﬁ’ﬁ?ﬂz@%&“sﬁ&%@gmé S “ﬁ"é%ﬁféﬁ?’y eas

potato or tapioca Zb@ammz eﬁktginglseluﬁdn drmeksCiarthe sameCmamer xs Befdre.Clat es,
together with ndl tosbvemetals g}ﬂ] gxrmm uptchsrgmp ﬁraé irperder tgel at i n
and acaci a. Ad t|o %}; jfﬁﬁ°ﬁ§ Progductingef Yislds with toopest Qr e, 40
sodi um | apryl sulfate ars lmyarnelcstéa Eife \spiFohydabitl | compburidd biretalli RRadily

pur poses. ¥ Sol i d cor’rpdsptcd toml:ntaﬂeuta: us¢ wxialdase reduoaseinhibisdrsior the c@irol of chrosiwpl oyed

as fillers in clita pomnlicatiopy, i qf th red Yy ing| s |n
55 iht e “Comectfon R B A ‘3° e ae WG g
nmol ecul ar wei ght poI ettb;/dheaesegt |6nh Bn fog nmwsnssmpﬁmmr(sea bi€)r
elixirs are desi redag

Q'K:D

@ﬁorwm mlﬁql sap ﬁ@hetlc aree wheg
i ngr edi ent I there Vi}g%g & Ugg? ﬂ"%nﬁ A {'ﬁe@‘g Long 5%
agents, colori ng mahthe othef ¢ Bnds @ 1s|1 eﬁtﬂm o cause si Jallng
and/ or suspendi ng agbﬂheseladesvmeﬂ corhngy adstoémlmmhtlcmmmhbechdtnumtﬁrsi by&ﬁherd&

wat er, ethanol, pr OF{W caéﬂn rout %ﬂk agcm:?"%armacolo 1 Sii 9‘%‘; on to cur
thereof . For pyg posth@ Rlubiel otaUdnhnis Abik8 Ty cncial ool Compburiduae® 55
particul ar spi I‘O- tly m:mne:ﬁemamiagéurra g.Clb i0 g Eﬁ)uﬁbody

propyl ene gl ycol Kaﬂelllqﬂs " 9?"8?8?!11'&0 élem lsialumri s of
t he correspondi ng ht (ﬁl‘lﬁ;%m“ the subjegy heing treptqd; © PRSI TMEUE S h

netal salts previ o sl'y enuner at ea Such aqueous 35 soI utions shoul d be
suitably buffered if necessary and the liquid diluent first




rendered isotonic with sufficient saline or glucose. These particul ar
aqueous solutions are especially suitable for intravenous, intranuscular,
- ' ' I nj ' ction,
tbe sterile aqueous nedia 40 enpl oyed are all readily obtainable by
dard techni ques well-known to those 40 skilled in the art.
itionally, it is also possible to adm nister the aforesaid spi N/
nt oi n conmpounds topically via an appropirate ophthal m c sol ution
sui tabl e for the present purposssift hand mhlch can then be ‘gyven dropw se
to The eye. ., Ine_activi [X’ —1ne conpou enlb fgr—ttre—control of

chronic g E‘Mg P %:u:lstum hﬁ‘fﬂ:%f Fméod E‘ﬁt ﬁﬁ%r‘nf% he| r abl ity to
successf WimjaispaésS eithee aldhe BPIEc bu{a gkd bi ol oyl cal
and/sor p lrarissdeled r@athetrelatssnremuxly ,md(cﬁyedmdﬂum sucg adrhmnstrata;bl lity to inhibit
t he “enzyfa" 3’61‘1’“"\‘7‘?" utgp bp e G“%{ H'§ur| ng3t hei r

a

com ou(%ds o 1s mve ?H-l s .nén‘é);ere l[g%fést ?,b:;;} Eﬁﬁg sciatic n‘?-r ve of

ability tygsal }
acut eI y &t:cfeeﬁbhzlﬁr()&lrﬁriihdh for .of tabie@sh&dpbulgs, lozdnges, {r esmm-aurl ng thel r

abi | tcgldr'fé Bovylersg gprays, 2“83(;1;:43 %%?S&gnefg%@%béﬁfﬂmomIellh@mlds | nbé he sciatic
nerve an di abetic rats;
b jvents.. Morodve Duth Obitt ' ﬂﬁ‘ﬁ@ rat
(4) rreasmsmn&ub Qfﬁ% Ew;fsyfé’e‘{égdsa aRY6r Havéred by aeas &}m‘ 68 Gdents0! O mati‘on in
the | ens @fthadmeelcym arilﬁoemmynd dor st suchn gurpbses. nragenerahgthiehei r ability to

d
del y Catfo S aF COI’ICCH ra lOﬂ ?evglwa Zglfg‘#gglnE?;o&gg%?ysg\;élggifsg?hﬁogqpacI t | es in

chr On' C @empdsitienCil.Cin sﬂﬁ&mts ich are sufficient to provnde the desnred unit
Pr epar at idosagé) m Xt ure consi sting

. @OMWIOé rapyd jorf, kablstscs mwmsm. d [Finger et
Y Ja%iﬁ.ﬁ S s iy ST 04 (1555 1

. of sfagdhy4) @ hrldCcerifih ﬂ\ﬂ&shi@ﬁ&# ﬂerantﬁ{) h?aps riod of ten

m nut es amoolyhieylpyywlided, surrase,3gxMtini andosfca¢nceAM<mnlly, Ttlrlmcatemul t I ng aqueous
mi xture @gents such feuasiesum ﬁ%’cé“gﬁg‘?@ﬂ ury] slfpt dStE'% aregften Wt i ons of et hyl
omposi il
(<]

acejsat €, chiplby ‘fm lerptgel N geiben Ay °f§is2é'“ PWBSEALENt | y jyashed with
dilute aqhiecnnaecsncdwumu lalsesmbluwmteseamlmﬂklsmr arviblladikigh mlb&ulawat er, fol I'oned by

drying oy WQ‘E?WGHSE‘ %‘Fm tstfsmpensquf andfor elixinsaeel degifedt he drying agent
by means vmﬂj’ 55“-@?:’3%39% tﬂga‘g&o,@“ﬁ %I on under
r edsced ﬂéﬁ%&thrnﬁlsnf I&Bned & welD (1agetREwah such SPEg! FI CATI ON
(11) 1 5@6watitl ethlanol(ﬁmpyl ymiazlyaynn adad vat@ﬂQ@inib?natw:(szmredﬂ | ed Cct. 1977
mﬂﬁtmms piéons ‘é arlssmbct 1976 (31)

oyt AT B wv;szahﬁnn ‘mrf‘ Py Ppsoemmy o, 17 (3t

Uni ¥%d Sta&hmsnem'l oAmalineaa(ﬂU&)eta( lyebmu ed uﬂaiquedsuspubl igshed 30

Apri | 19%9\“&% )&1 z”s I%Q m e thwqqgﬂmmfrrgo 491/ 10 495/10
., (007 ﬁ v M iﬁ %&%&%ﬁ%? 495/ 10 335/ 00)
(52) Indemraa&maﬁﬁeﬁ atm.qo : 3 167X 1696 169X
17140 171Xmplbyeddrg alp mdmmbtﬂ@a@lez@)stmafd tehiqRE OveB B BoRDD (HEE 254 485X 25Y 28X

292 29Y ity alsojppssiblety administer sh W%Mﬂ 5 36Y 386 388 401
o oy SRR S e

ASB455180 8 Ihé?o%wdﬁ&‘ tﬁSEorﬂﬁMn e&BMr chfréﬁi’cﬁ Beti53 55Y 574 575
p 1 agHit;

'?'LERAIZE %E fao %ﬁc@ﬂ d?czlghgﬂmgcol ica testsl_wz %’}Egs:gngt eerATI \(4575% AS, Ve
e enzyme activity of isolated aldgse redyctase; (2) measuri . d

PFl ZER, ir. abilily ¢® rddREeAbd MAIbATsIARLEZ £Qunilatidn ih ke ANk Mfveldfe State of:

Del awar e acllﬂciv ‘steeubt@matlwseddfe Aliabelic) zats; Oﬂn@%rlmttlr ﬂmnﬂtof‘sb\reset New York,

Statde of 2 stre oz vm ace l:ittg encl%i' LES ﬂ}l fs‘; Su eir g& fﬂ? g@’ﬁl areSt) he -

i nvent i Oyt AR A #ﬁaﬁaﬁkma@ygeﬁé AbSHEEE o us, and the

nmet hod byned&hrlﬁi’lthleir abilitytt@delay cataract formation and reduce the severity of lens
opacities in chronic galactosemic rats.

55 Preparation A 55
A mixture consisting of 3.5 g. (0.019 mole) of ﬁ-(p-fluorophenoxy)proplomc
acid [Finger et al., Journal of the American Chemical Society, Vol. 81, p. 94 (1959)]
and 40 g. of polyphosphonc acid was heated on a steam bath for a perlod of ten
minutes and then poured into 300 ml. of ice-water. The resulting aqueous mixture
60 was next extracted with three separate portions of ethyl acetate, and the combined 60
organic layers were subsequently washed with dilute aqueous sodium bicarbonate
solution and then with water, followed by drying over anhydrous magnesium
sulfate. After removal of the drying agent by means of filtration and the solvent by
means of evaporation under reduced pressure, there was ultimately obtained a



5 be perforned, to be particularly described in and by the foll ow ng

statenent:- 5 This invention relates to new and useful hydantoin
derivatinxes_in the field of npdicinal chemstry More particularly [t s

concerned with, a novel series of spiro- hydantoin corrpounds whi ch are of
especial value in view of their ability to control certain chronic
conplicatiddns arising fromdiabetes nellitus (e.g., diabetic 10

cataracts and neuropat hy). The invention al so includes a new nmethod of

t herapy 10 for qrion- human be| ngs W thin itgseggppe. I n the past, various
attenpts have been mad Vest] rs TN _rne 0 ni
medi ci nal chemistry gt R a ¥ Vo X sﬁﬁm"m@lﬁ it "’gf’&r" et %{L"é? Q;gaéféﬁﬁ%a For
t he nost pa‘T these efforts have i nvol ved the synthesis and testing of 15
various heretofore new and undwlqalsblfef%ﬂg%% 0-2¢Hh Ui, ;ﬁ\dﬂh cularly in
the 15 area of the sul fonyl ureas ¥ an endeavor t% W¥Hethitle their
ability tg [owsr . bl on sugar '. | uPepen tnbreBeIs to a substantially 5

hi gh degree when gi vy 45 Q7em?l?) ZF'GHW' b’rff n t he
search for newer and q%a f g‘,‘c f%@ﬁ'?} ! a i d%d at'ﬂ.zié
known abOl.slt t he ef f ewlution c@fs gdl”7 K®07C|ﬁ)6mcdﬂ$ filotdpropidnic acid (EIE&H\QMUH\Q or

arresting-:cert® n chirempldricoapd 8.6 at(. hwoleyof shdaineqaemnatsmohplméraurdamedm 20 10

cataracts, neuropat g%@‘”@ﬁfﬁ 'bsﬁ’e‘l\‘l‘é‘fi’é "HEF%!%’S‘é kS mhathdpr i
U'S. Patent No. 3, 82hyptkcctst tg|r§lﬁ S5ty ABesT A ’afgaﬁ Ut WasGhen
inhibitors |i ke 1,3 pouchdomo 360 rhll—bf icddeihdz3, Mih}ﬂ]‘dcblbqaad’kbindn& prec%atd)i sehd&ﬁlﬁt I C

acid and some H osel fAyopty "r!l eql?yer@r}*rofalrceomﬁ

pur poses, even thou l; 2 jﬂb‘fﬂﬁ; S‘ggtt; to
be hypoglycenmic in naéhlurephe ﬂs&ﬁ-pmrohiccau arnpa e ‘Uct ase |n ibitors
all function by inhibiting the activity -of the enzyrre aI dose reduct ase,
which is primrily responsi aat dard. fosQULELS: ng t he, r4uetH,03.20f al doses

(li ke glucose @hd gal act ose) to t he coroesbondi n§. pH.MPollb) 3é’«éch as sorbit o0

and galactitol) in the p ALY abob Do ioflic? iniB Y centild fgg I f\s of

galactitol in 30  adalig s:oq;n ﬂ m )| o@%}(pﬁcﬂilélhl&:ﬁbgb )§rorc Wgﬁ?(i:hfe’f i n

the | ens, peripheral 1caeu1d/coms:entwed:sm ria rach sbdnt \agmauomsbealgam:itanned

subj ects are the r ebyth f"édd‘!)‘r““bi‘ W%‘é“"r‘ B'(‘:‘E l"l‘?ét' # 0@y fo A,
aresult, “Lhes® co ?‘“ﬂ‘ iﬂﬁ&é ‘&nxdﬂe ﬁ,‘é dher St

I nhi bi tor s for cont r.ﬁixiuren@xdcme tp?dcib:t d ©d1idS weh dtda B‘y@ﬂ&dnqﬂiratmﬂﬁwashed

i ncl udi ng those of awithowaibragndrpirtdried to gonstgat thlghrt Regtystalligypiok fromrethanolithen ar t
that the 35 pr eR8¥H L2 Bo34HhlRYFE S, F‘H'cl"ﬂ@tl}'%ﬁlfé"“ﬁf' 4home BPe! Fmid Cabl y

| eads to catarggt formation 5 1.0 ith a | oss of |ens
clarity. In ac?grdance Wi tﬂ"“[rﬁ?'cﬂr‘g‘séﬂlrél ent | g E{% %%w been rat her >
surprisingly 8

8 of ethanol was pl ace _st.ai nl ess_— P e jz fora
pertod ot 20 Hou . gei R TRerl mf‘”%ﬁz Yot 2010

of the bonb wer3é di | vsless, w. 65762 D4y, stan ng\m:hel-uﬂ nt hed othet deaﬂil)edvailablcpH 2.5
wi t h 6N hydrochl ori cmatetigls. Trherosv%@brernpeweﬂldmwueFvesxaremyp'awﬁe@emsr art
subsequently 5 mend: o g by means of suct | on filtration and thereafter

;[e)ICII: )C/)St al[ ! Ingg_z;];[ |O(rjr: ;;hg:z% re ea?nsml 113(% m%? ﬁfm-mganope (a %%m%?\oay
- rich € ical Qo fic Eonsif) 40
Calcd. fof C2ZH N pdfasSidm@@gnidd and % (O3 mdlé’) wd&tud amnénﬁih cﬁ pndtb

12.01. 10 ml. of 509, aqueous ethanol was heated 1 h '{5°C for a penod of 24

10 The pr ocedure despéarhg E%ﬁﬁ b ﬁs %fém d for 15
6-fluoro-- indasone aﬂ ﬁr\i«fl n%ghl acn The ﬂ:sul &1%1&9 llé’r% t hg

starting materi al entvlrto aj pme ltacewa;fsutseqmtltlycm ctediby d&mmé?iugrﬁl atidne sane

nmol ar proportions as g‘@"ﬁh res ’;ioﬁ“_t' "& s%‘g;ﬁe%l%@',‘,‘ B ;‘E&@' EIF‘hg
final product obtain %f [thera acco gt@Goo Zﬂmﬂnﬂ'of‘e -
4,1 - indan - 58,5 - Otbaiti Chemigary, %5255570@0(1?60&] 15 yield of pure product 50

was 4.6% of the theoretrcal ch 2:

60.00; H 4.12; N, 12.72. g ke f&f&%’%éa é%é ‘%j 1§}F 3 Exarrpl e 1V

20 The procedure descrr bed in was repeat “except that

5, 6- 20 di net hoxy- | -indanone [ Koo Exéhﬁ;ué nal of the Anerican Chem cal
Soci ety, Vol. Z‘S:’ p A mixture consisting of 2.5 g. (0.15 mole) of 6-methoxy-1-indanone (available

" from the Aldrich Chemical Company, Inc., Milwaukee, Wisconsin), 1.5 g. (0.23 55
mole) of potassium cyanide and 6.7 g. (0.07 mole) of ammonium carbonate in 20 ml.

X



1891 (1953)1 was the starting material enployed in place of
6- met hoxy- -i ndanone, using the sanme nolar proportions as before. In this

~particular case  the corresponding final _ i -

di met hoxy - spiro- 25 [imdazolidine - 4,1' - indan] -, 2,5, - dione,
m.p. 246& 248aC. The yield of pure 25 product was 48% of the theoretical’
ue.- Anal. Calcd. for C, 3H 4N20: C, 59.53; H, 5.38; N, 10.68.~=p0undt:
@59 26; H, 5.49; N, 10.54. Exanple V 30 The procedure descri bed
[xanpl e 1l was repeated excelpi661|‘hat 5, 6- 8

met'ny ene | anXl |-| nd none PerKr n teg,? H C,El T Tl The Chem cal
Sool ety SR PO S e &mrm employed i n
pl ace of w AP RAter WRd 1 “m}.omrtlons ¥s before.

In this pmrdmhlmbazclcbaﬁe ptebipitatat rpmsl angh 1o afmeqhaﬂfa betaentlpbt ai ned was 5', 6'
t hyl \gg{ptb mr.a qustan fiitration anc[ hﬁlie gi% éaHrée 4flrgp,1 g_t‘.rjhanolI ndarf’] - 2,5 -

di one, fp'fﬂ% yPErEY orPiRr 87 BPoatitt” BRE 290 of t he, p

theoretical vaI ue "Anal . Calcd. for C, 2HL N204 C, 58,53; H 4.09; N

11. 38. Found: Anél CHé. MC,,H ﬂ(%4 0, 62106; B55.21;xanpd.e VI 40 iThe

procedure described in Exa @a@%eﬁe&tﬁem é%Blept that 5-net hoxy, 1-

40 pndanone (available from'the g fich Chem cal - Conpany, Inc. oMl waukee,

W sconsi n) wp&muﬁtas&mwm@mmb Wi [FE)e@¥@ dxdept tRAtATRI0RLI- _

6- net hoxyndanonndéhvwmlzt&xsnr Y¢1e555an3§8139I(k961) vab:rstaromsma:sn#jef ore. In this

s 1

part I cul % i rcaggg correggo gl ma rogﬁm btam as%z'ii was 5° - net hOXy

- §PITO fJo 9.#‘91 iﬁ fidine 1' -mdamf1 35 dion® 255— 579C.-Thdi OnNeys m p.

167- 1690y|e'ﬁlﬂvproeduddumi wpd 4.6, jof thé ubdoraniasl vakieh of 45t he theoretical val ue.

AnalL Cal cd. for C12H2NOS: C, 62.06; H 5.21; N, 12.06. Found: C 61.77,

H5.23; N, 12.4rdl. C%fpppeH\AFNzQxO C, 60.00; .d&@Hure described in

Exanpl e 11 was repeated excEPindi hat: 3986 H, 4%2 %d%ﬁl ochr oman- 4- one

(avail able fromPfaltz & BauerExammer of St arrf ord, Connecti cut) was t he

st @Pting ma’ﬂ@r meﬂce Id JJlfWGS xqepi udf ng the sanme
ol o L T e AR o et
final WeropdrhbrisOas azm sl Parficular dase} the t hi ochroman] -
2,5 - dl 0 spondmﬁ final product obtained was 56" - dimethoxy - spird -566, 171

9o #op. 2f loney 7 oG 248"Co Dhs W 6T PHE Viest 2%er nein
Aus| egesgrﬂd}“ft g/f}%ﬁg ‘:gl)cgp A& yield of pure product was 44% of the

theoretical value If?%a Wld.: ® ¢ I R gcedure described in
aﬂgP H,5.
~ Exanpl e 11 was repea glclglgigét hat: 32,32 H.5.49: N, 10.56

met hoxyt hi ochr oman- 4- one [Che cal stracts, VoI 53, p. 7161c¢ (1959)] was

th%ostart'nw&g%%u@l iRy i L3 a0 e Rl ST RN gglanongy using the

same nol GfetHilen l1Ghfanehie [ iffhfd R lﬁnsbﬂlJSurﬂﬂ-bﬁth MicalSag&y, t he
correspoival. ag pf iomadw(ml w,uthe stmnammdalmeloﬁ:'d m plagstohiéy thoxyslpr r o -

[ mi dazol“ldﬂ!"ﬁ’é using the sam &5:? %ﬁ , rapamf“}‘afd?;‘fg m p. 170-1720C.
Thapsy: of GoREoRgN [P R rf,,r:na %“"Hl? i 0250 Bigie. Anat

Cal cd. f@l‘od@ctMZNZQ?&ethe&Etcham N, 10 61." Found: ~~ C, 54.64;
H 4.67; N, 10.66. Exanple |IX 15 The procedure described in

Exanpl e Il was Jn@lpeﬁéce%rezgﬂgp’;othat,sﬁs H,4.09; N, 11.3& chl or ot hi ochr oman- 4- one
[ Chemi cal Abstracts, Vol oung; 10231947'4:1'7(1%117111%5 the starting materi al
enpl oyed in place of 6-nethoxydmpiedgnone, using the sane nol ar proportions
as 49ef or e. fThe prb¢edugeaedcribad iMExanmpid] wishepcated Exeep tiads-mgthbiynl  pragluct :

obt ai ned nong' (avail ‘HF drom thes Al E'Gh -Cgem Sovpiny| h@.-dewkee, t hi ochroranl -

20 yging th m %ﬁ port acﬁ{h&? g‘alﬁ’fm t"%a"ﬁfh@duct was 53% of

t he t heorceiréspétding final ned was 5 - methoxy - spiro - [imidazolidine -
45 4,1' - indan] - 2,5 - dione, m.p. 167—169°C. The yield of pure product was 19"/,, of 45
the theoretical value.

Anal. Calcd. for C,,H,,N,O, C 62.06; H, 5.
Found: C,61.77; H, 5.

Example VII
50 The procedure described in Example II was repeated except that - 50
thiochroman-4-one (available from Pfaltz & Bauer, Inc. of Stamford, Connecticut)
was the starting material employed in place of 6-methoxy-1- mdanone using the
same molar proportions as before. In this particular case, the correspondmg final
product obtained was spiro - [lmldazolldme -44 - thlochroman] - 2,5 - dione,



Anal . Cal cd. for C1, HCI N202S: C, 49.16; H 3.38; N, 10.43. Found:

C,49.23; H 3.40; N, 10.39. Exanple X - 25 The procedure descri bed

in Example 1l was repeated except that 6- 25

br onot hi ochr oman- 4-one [ Arndt, Cheni sche Berichte, Vol. 58, p. 1612 (1925)]
was the starting materi al errpl oyed in place of 6-nethoxy-I|-indanone, using

the sane malar proportions as before. In this particular case, the @

correspondi ng final product obtained was 6 - brono - spiro - [imdazolidin
- 4,4 - thiochgomanl - 30 2,5 - diongsenqp. 234-236C. The yield of 4

pure product wes—56%tof—tire—tieorets SU_vdl ——Ccartu: |ur

C, , HBr N2Q2S: C, 42mP 22 %gﬁ‘% (lit ture mg):-) 22 %° - rdi S

8. 95. ExarrpT“'e Xl 35 va‘iifgesc g proc %clges%’F |'H°((lf° was@?‘gg},' hrﬁfgng‘?

repeat ed except that 6, 35 di chlmmﬁlhlvmhr oman4 one (pr epar ed as

descri bed in Prseparati dPheAQrowaisret Idescsltedrtnl Hypomie dF | entnt f3

6- met hoxys1- mdanoneé‘t‘e‘p Yﬂg{’ fenasy WE w;%&gpt‘f »é ng h"lt hi s
artin crial emp. in c€ O

particul arl case, the €propd: rbdnowy parm: e, Q @dr&@ﬁ: £ fifal product

dichloro - spiro - [bmlﬂiﬂz\wsl I-Iméthoxy4 &iro-- linfidaaclitienafhd’ --thid¢iromani G 2,5 -

di one, mp. 298 3000dboneT e ViTe+-H128€. Ther¥ield) ob phire praghet ‘M@ 4% of e theertical j cal 10

40 val ue. 'Anal . Cal c¥U¢f or C, , HBC12N202S: C 43.58; H, 2.66; N, 9.24.

Found: C 43.77; H 2.85;, N, Xl pr ocedur e
described in Exanple I \/\ég‘mr%béa@em%ﬁg h@ ? AN a5

f I uor ot hi ochr oman- 4-one (Chem cal Abstracts, VoI 70 p 47335x (1969)] was
the starting n?%eri al enpl oryeed I n plgé:e 0 xa@m - -ind anor:e tusél ng

the same nol ar rOporhtIor rﬁ% "EE’J e [c;?f,ﬁt,ﬁéﬁf‘“éi‘a f‘%ﬁ“‘%@'@ A BsehN s the
corres pond| ng final f 6-met )HQ lﬁ)dano&pﬁsfng the same molar

[i mdazolidine - 4, 4broport|dinscas hetbnaarln thi® ,pErtleulﬁOcase, the d)raﬁﬁmdm }ﬁnal&ﬁ@duZOZOC

the yield of e prehitied ¢ - tspieo ¢ H ochrgymani\n
for C . H9FN20F2%S pc?d “@ﬁ%_ga%g The, yief ‘TR‘"‘ PB‘tS’HEf was 5%3 ‘%é‘“‘s%‘“’ﬁ'cah 73 ‘o

N, 11.05. 1,566, 171

10 Exanpl & Xi II The procegm%aggqggéigeémasExara)hgawL Iy, %88 N apgsat ed except
t hat 8- chl orot hi ochr oman-4-one [ Chem c#bo Founpst 1G149.3; HV3l40; §310.39. 7161c
(1959)1 was the starting material enpl oyed in place of 6-nmethoxy- |

-i ndanone? usuig the s . I e Kns as before. In tL“
i %ﬁ%ﬁm wpih EF" I e el Sl or o %

particul ar cas€, theyg
spiro - [imdazolidie start& ateriall B te of h‘oxydi ﬁaﬁmnénuﬁng&é%aﬁ7oc

The yield of pure prmdacbr(gtamo%% béfoxbhm tﬂieoaracularaéasa(ahueorrdkmidn ngddimt. for
a|

CHCl N202S: Olet r - limidazolidine - 4,4’ - thiochroman] -
Found:  C, 49 % ~298 %crzéé” “Thé yield of pure prodiyst yas 362 pisheghepratical 30
procedure descri bed I n Exarrpl e Il was repeated except that 7-

chl or ot hi ochroman- 4-one [ Ghancaéd. fohCgH{BSLE,S: Vo, 4258; Hp2.901 N8I (1958)] was
the starting material enployed in place Béung: neCh‘ﬁ»?} H| 2.92; Ni&A&bne, 1 usi ng
the sane nolar 15 proportions as bef [ thhls particul ar case, the

correspondi ng fasnal ‘pr OTHeC brocddared BésBiBra0in Bramble 1 WhY Rpfited SRIebOthat 6,7- 35
[i mi dazolidine - 4, 4dlch10ltom1®hmr(anﬂ{mhe {prepabed- asdd«smhedrm [Prepaitio? AJO@s thdre

yield of pure produc meforial rﬂeeroéﬁme thpxyyl-ipdanoncops msthesamemolar
nal . Carpal f o T e g oty Bl
49.32; H,{3.36 40N 16ioﬁh’3mp z9s—3oo°c The ylaﬂ) of e pr&iu Ssmmabemuaret.cal 40
descri bed' i n Exanpl evalye. yas repeat ed except that 7, 8-

di hydroq“"”o' i n-5(6H) -one (gyabhiaPls é.,rrPEl {ofs/ 9E 4388, B N, 92’”1)3”%
I nc. Found:  C,4377; H,285 N,938.

Example XII .
45 The procedure described in Example II was repeated except that 6- 45
' fluorothiochroman-4-one [Chemical Abstracts, Vol. 70, p. 47335x (1969)] was the
starting material employed in place of 6-methoxy-1-indanone, using the same molar
proportions as before. In this particular case, the corresponding final product
obtained was 6' - fluoro - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 -
50 dione, m.p. 200—202°C. the yield of pure product was 60"/,, of the theoretical value. 50

Anal. Calcd. for C,,H,FN,O,S: C,52.37; H,3.60; N, 11.11.
Found: C, 52.36; H, 3.73; N 11.05.



M | waukee, W sconsin) was the starting material enployed in place of
6- met hoxy- 25 1-i ndanone, using the sane nolar proportions as before.
) ' ' orresponding final product [ ned was
7,8 - dihydro - spiro - [imdazolidine - 4,5 (6H - quinoline] - 2,5 -
e, mp. 275-277C. The yield of pure product was 39% of the theoretical
e. Anal. Calcd. for CI1,H ,6 N3Q2: C, 60.82; H/5.0; N, 19.35. 3Q~
d: C, 60.41; H/5.28; N, 19.29. 30 Exanple XVI The

proggdure described in Exanpl e kds 19ps repeated except that 7-nethoxy- | -
temmmmrﬁﬁﬂrmh—awml—eaﬂmnr—tﬂe.—qﬁ | waukee,

W sconsin) was the, sta tlrtt)gd }gg II oned in place of

6- met hoxyéhﬂordtmgfq‘mifﬂ44_ [Chemica f}g? %?@ﬂigﬁng&% (S'g’b{%'l ons as¥before.

In thl S pal‘ttngma{eaﬁleﬁﬁ&@edl Rce of 6-meth r product obtained
4Dl‘0§0m°h ay befor;lzl!n thlsgmﬁénynlg ca.;»e rcorresp ndilngdﬁmbbtodudte -5

41(2 E% 6§n_ " 2 ~di °“h‘% h i-el d of pure

pr oduct Fb\gﬁﬁe 5 %Cfoﬁ:g%, |e¥d 6ﬂure prf) ?Pct w&b&/gg the theoretlgl Anal . Calcd. for

C13H14NCO C 63.40; H, 5.73; N, 11.38. Found C, 63.19; H 5.69; N,

11. 30. Anal. Caled. fori@) , HECENPLS2  X\Q, K9.Tdh e, p3RCcR0Me. descri bed in Exa,rrpl e |l

was repeated except that 6, Fougf: net(hd%3a: 81.84P:oNOBRovel | and THYI or,

Journal of the Chem cal Soci egyamplt xi248 (1958)] was the starting materi al

enpl oyed | nTpé Prexedire Gdesaibdd )ity ExamﬂléanOWﬁ rdpSated) efdept thattne same nol ar

proporti 6@ ﬁ'é:g ?\5@?}’ '0“ Anpaczslga'm}ﬂs%\[ﬁf{l%g egg%?bt(lﬂé&tmas tltspondl ng 45 final

proghuct ar gpi

[ mdazolob inee was 4 1 T meldlé'e’ ‘E"’fpﬁ,‘%ﬁm anal RS “°‘238 boc The

yield of dglm,empr bﬁu@ﬁ”ﬁa%ﬂﬂﬁﬂoﬁ puteeprpthed wet 67abf thaltmaereuéenal Cal cd. for

Cl4H, , N2¢&™ C, 60.86; H 5.84; N 10.14. 50

F d 50 Ex le XVIII Th
p(r)(l;zgedure desg?‘?%&@d fﬂr%%'ﬂg j véég [ﬂ!zgtgéd e}gq)é'pt t hat agP . hoxy- | y

tetral one (available fromthe em cal Do any, Inc. I vvau}kee,

Wsconsi n) ygas 1i-(nzgdure ad’escrl nﬁ% ﬁixvfr;r’})l AL pI ace of '
xample I ted -
6 met hOX)ﬂlﬂydﬂo I3¢6H)-one Eu ailable frorrltJ fhe Al :ISC ré)ﬁ:nfnctf’genlptﬁath? lch 1,566, 171
t

#m ng Mnheulmnwlsmtsm wartmartmmaem Sbdd€n plhdd Hogy-ti cul ar case, the
cor espo dﬁ‘ TR} 4, oatgéOduct me aﬁor@ Ipﬂxspaf@h; ytihlsethe 6' 25 net h‘oxy -
spiro - ot gz”;%g‘ - limidaglidingli-one, m p.
>70. 2210@as 594 botha thtoR0al R Ralug 19- 2 gi 5 Ydﬁﬂ‘hﬁf RS BFod¥ctpat ent . No.

3 532, 744). : Exanple XI X A sol ution of
§§ . (0. OOSAmJ(&)chForﬁ,,H,,Nm;t hOEy60-82SHI 5.0:N,[9.98.dazol idine - 4,1 -

n] - 2,5 - dione (prepaFemdas Getdchli Hesl28: N,Ex2ple 11) in 1® m. of
met hyl ene chI ori de was cool ed to : C. and there was subsequently added
thereto, inTRe 62BN A& cHBRRNEExample IO répite AR @i’ 44 m. (0.015
ol €) o ttlone (avaliableo Frofnr tmrm’fgﬁ'gécmemé’g E&dﬁnﬁﬂt%{ e xﬁ'eléet hyl ene chl ori de,

whi Je st “f“icP )twl%"hel% {ting matee)lalr pdin nlncr(p(ﬁ eaeltbwdelﬂndannnet.rogen at nospher e.

the resuLf t"gﬁ’f]amﬁ){@ b d;é- eth%)gl‘f?j?"c'e‘#ﬁerat e (-251C.)

vi a rem)uﬁ\ldaﬂi‘hdh e4g<w hiagh eﬁ]@t point for a
peri od of)fsevewdbmwas59/{prtheahmﬁneal|valyeth| S step, . of water were
added to the mxture in a dropw se_manner and the separat ed 15 organl o

| ayr was subsdB8tdladyfopGel %d aﬁcggngﬁ Vse%(ﬁ F%aﬂydrous magng(gl um

sulfate. After renoval of the or ganl nmet hyl ene“"chl ortde) by
means of evaporatlon under reEimﬂelXMbssure there was uIt| mat el y obt ai ned

a resi dug}me ‘" “ ES&P‘I thap rom et hanol to
g| ve 240(| % a ay° 'f of'6- lmgﬁ{jﬁ lidine - 4,1' -

m oy
n] - th% mdiad Ibﬁmo:ﬂﬁb& as é‘r thls particafap Ca: se, the corresponding
20 Anal %t@%ﬁdmﬁ opbtaited MR I@ - dlﬁ]/erG &4 - Hliméthegy - Npird 2. 84. Found C,
u

60. 29 H[l ]ﬁFw;sg apﬁ#mucal vaﬂ:gne m.p. 238—240°C. The yield of

Anal. Calcd. for C,;H,(N,O,: C,60.86; H, 5.84; N, 10.14.
50 Found: C,60.94; H,6.04; N, 10.48. 50

Example XVIII
The procedure described in Example II was repeated except that 6-methoxy-1-
tetralone (available from the Aldrich Chemical Company, Inc., Milwaukee,
Wisconsin) was the starting material employed in place of 6-methoxy-1-indanone,




A m xture consisting of 5.0 g. (0.033 nole) of 4-chromanone (available from
25 the Aldrich Chem cal Conpany, Inc., of MI|waukee, Wsconsin), 2.8 g.
(0.043 25 mole) of potassiumcyanide and 8 26 g (0 086 mole) of

powder ed ammoni um car bonate at 40 m. of ethanol was placed in a

hours. TheMeaction m xture was then diluted with 300 mM. of water, boiled

st ai nl ess-steel bonb and heated to 600C. in an oil bath for a period of 24@

for 15 minutes and after ‘finally being cooled to room 30 t enper at ur e,
acidified with N hydrochloric acid. The psgei7pi tated product so 30 1

obt ai ned was t

m—wmm
recrystal | ized from lmigﬂ%t;? M QA proportions as; ; I;%@ (jlg%me%é’f{afgﬁp -

4.4 - |mdazoI|d|ne

-4,1¢y AhaphtHaléhe)

236-2420C., accordi ngﬁdl%m%cseamme\uslles;esﬁmm t35l‘.sh7441 135, 915)
AnalL Cal cd for,C,,HNO C 64.38; H 5. 40 %ng'g‘ 35 Found

s epeat bd e Eﬁa?%?mﬁﬁ S)X)drong momcr %?&r? Jﬁaguﬁea h?%dﬂgﬁée o

1, 024, 645)" was t he smathyleng citartidsr wasl cco y-e3°C.nandthere w Isabsethfmy added

4- chr omangne, Yei ng ﬂﬁ%en%r?o%mm ohi?ﬁ"ﬂrﬁfmf?m gmqf ff@g‘g& ggéqrqugs :“!f%)‘lfeﬁoxy 10

was repeatied except

particul ar case, thedaetign€

gea

spiro - [chroman - 4almwedtomdﬂamo itekh ture( 50 )vmrdﬁ@ﬁl&xftlmcﬁoh

for Cl12H 2N204 5
11.17.
was repeated except

Preparation B) was t tegiplthat was subseayentlyrecrys
usi ng the same,gol ar Egsgpég rghs e i arzg
the correspondi ng fi nal product obt ai ned was 6 - fluoro - 50 splro -

the yield of pure pr gg(rsfm Bt aBthay, ﬂtf @deursv‘ém»@omﬂnmgthlemmd
eéolz
of

Mg mﬂ A A o e
rﬂfnﬁ@&l é—hrtﬁ edehefhiyle ldrﬂeﬂ‘?ﬁéﬂis of XX
Fmoraﬁon‘ hlubr oedbcedc pressane Ot 69?’ pise amadlymbtaﬂeﬂ@r tekidahl i N

meH mecfisinone
L - AR PGP coe,

[chroman - 4,4' - in dazol 4lir@icd - forC 41P,N,0,:d1 08&0.58 N, 4.33%2fhlds. The yield

of pure product was

36% of the theor et | Bmhdval Q0. 2%NH) 4 660N, tx83. f or

C11HFN203: C, 55.93; H 3.84; N 11 86 Found C, 55.54; H 3.88; N,

12.12. i12

xam le X

A t ti f5.0
1 Erarpl 4 500 s Thawmgga‘&:.am&; 00 moitobEybidhon: austape rom oot
that 6, 7- 'di chl or o- 4mel) of cvmsde @drmﬁng @Dmﬁnine uagpmﬂalue ta ium

1,928, 027) was the sﬁﬁ?ﬁ’f@ﬁm h oﬂ, b:g}s ‘@R?%Stﬁﬁi bm‘tmddmﬁqé)
b

usi ng the sane nol arwith 300 ml At YRRF
t he corresponddhg fltnmbergmmdmdnﬁecﬁwmlbsa{n odhﬁ)‘ilc cid

£ teq: ase,
aﬂ?ﬁ (%;; f?‘mf Heuly 53

30

chroman - 4,4 - im§$ 'g zﬁbg;' gn collected by m nonésuqmp ) filtugign zaaas@ubsemmw el d
lld

of pure product was-

h‘é‘lﬁ‘l”%‘lgf é‘;ﬁ!’e SPC% %ﬁa_ljro b Stec12neo

C, 46.02; H 2.81; N:«Qc&ﬁingﬁﬂ% :Germ

Exanpl e XXI'V

The procedure descri bed

in Exanpl e XX Ws repeat edAmumpu IO HMNG;:  dig; b4, :srméw,mmmnone [ Huckl e 35
et al., Journal of Medicinal ChenistrylkFo 1264.18; R338;,(NSS9) | was the
starting material enployed in place of 45 chwﬁﬁ ne, using the sane nol ar

proportions as before. ﬂthiohécﬁnrdlﬁE&ledﬂn%arﬁﬁ@XX Rp&desepOlslisiReifdxpal 15
pr oduct obt ai n%i vvas4 @r'snanoch (Binitighy Ratent Np.j 1,004,645 \&i!ltlml?ﬁmﬂtm; &B ¢hal cmployedxgl

I m dazol i di nel 1

pr oduct was 20% of

t

gecu r cas ecgnr%s i %uct . '?SE#SdbqﬁtPre plr @us 40
iﬂﬁ IE}Eh aﬁ? 1one %%532“ (é'q% &:dg pu

C, 46.02; H 2.81, N;rodl:sﬂﬁas fﬁmm‘dhe the&tﬂ:ﬁl &1ue

Exampl e XXV

20 A mixture consisti ng of

4.57 g. (0.0254gm0l e) of 6-4al Gnlediéd &458.96a131,4.87:rBhi2%he Al drich
Cheni cal Conpany, Inc., M| vvaukee W s &8RS n) C. 8.0 31408 Wdd1hp) ) of 45
pot assi um cyani de and %he prgcedg nol e) Exﬁlmplo\mm ed anmoni um

50

re described in Example XX was repeated. except that 6-fluoro-4-
chfomanone (prepared as described in Preparation B) was the starting material
employed in place of 4-chromanone, using the same molar proportions as before.
In this particular case, the corresponding final product obtained was 6 - fluoro - 50
spiro - [chroman - 4.4’ - imidazolidine] - 2',5' - dione, m.p. 239—241°C. The
yield of pure product was 367, of the theoreucal value.

Anal. Caled. for C,,H,FN,0;;  C,55.93; H, 3.84; N, 11.86.
" "Found:  C,55.54: H,3.88; N, 12.12.



carbonate in 62.5 m . of 50/ aqueous ethanol was heated to 601C. for a

period of 48 25 hours. The reaction m xture was then cooled to room
- temperature (- :
acidified with 6N hydrochloric acid. The. precipitated solids so obtained
@ subsequently coll ected by neans of suction filtration and thereafter

ystallized fromethanol to yield 5.1 g. (81% of pure 6 - chl o0 -
0 - [chroman - 4,4'" - inmidazolidine] - 2',5 - di'one; mp. 268-270C. 30

(1 2erature mp. 267-270C. , acg@gdi;ng to West Cerman Ausl egeSghrift No.
30—+ - . E ; " =11. 09. Foun
C, 52.15; 3.73 10. 9 2\ Ih procedur
mwukaﬁmm@mM” F A S e ﬂ;i S
met hoxy- eﬁﬁleerﬁmeﬂhﬁtphaee fdfdtﬁhtdn&n&iedmslﬁ tl'@hﬁﬂ‘iecrﬂd) iConpany, Inc.,
M I ﬁvaukesampw@e@ﬂévpﬁq e. \é%@m h@;rtlgtlaxr enmr@m ﬂlne cvy@gcq n pl é&e of

m i
6- chl oroglgl;‘e E‘Yﬁs Elﬁ,Qf et ‘?Z§ ﬂ&@g as before. »ln this
particular ta: the corr spon ina 'ro uct tained was 3 4 -

di hydro - 5' analrehib@Xor C,,HAOILN,O spc,r4502 1m1da«lzml76 dine - 4,1' (2 H) -
napht hal ene] - 2,5 - dione, Fm;né ﬁ@@ﬁfeg% N.965 (literature mp. :
2427242. 5C. accordi ng to Sag 1Ekxpl - . Journal of Medicinal em stry,
Vol . 16, p. Th%oﬂ'3c(dﬁﬁ7&kanbe&\ﬂﬁ|lixa£ﬁ&0d( wap lrefcatel 4Rh62pt that 6,3- 40; H, 5.73; N,
11. 38. Fdlghloro;]-@ront?@om_edﬂupk:e §tl a‘,!.().z‘oumézl q[%ledit;‘n:h}(?emtstry Vol. 12, p.

was the starting material employe mpaceo -cliroman
Exanpl e 3%\2‘% arso omons a% be re In tl':‘l) f al ase t ecorresgz}E? OCEdure descri bed
' Bxanphme A BRneTien B T St alnone, d Cher cal
Abstract 2,5 V(dlone,34|,.p m34-423559 11‘&:9 {Bbd vlaaurb heodyka was 20, nofitthe i al errpl oyed in
pl ace of thGOfemabM“% chr omanone, using the sane nolar proportions as before.

In this parti cuI ar resp I n oduct 50 obt ai ned
was 8 - chl ordral Cé‘b C“'{'@Eﬁ%ﬁﬁ E gezzyt}llﬁ;ﬁagﬁl dine] - 2',5 - dione,
50 mp. 231-2330C. (literature m p 231 2350C., accor di ng to West Gernman
AusZOegeschrl ft No. 1,135,915 a:ﬂ'dﬂe VeI d of pt}J“re roduct “vvas 3206 of the
C ng g. f T ]

a?egrgetIS vanlagIa from thﬁf%‘nch (e,%el‘:récz:ial Company, l’rllp glng ﬁo%g HH g ?3 NN 11. 12

' (0.043 mole) of potassium cyanide and 9.6 g. (0.1 m wdere - Le-
55 13carbonate in 62.5 ml. of 50%, aqueous ethanol was heated to 604C. 536G, pEridd of 48
13 Exarrphwrmlmacﬁhe rmxtwewm 3| t?oiﬂnteﬂk ree( M/as r @peat ed

except t foys o ggg gﬁ’dhﬁm b bilgbn of the American
Chem cal § E.ﬁfnhhe s ol dyetdlized eld\mg ($1e) ot puiré 6 I Mat er i al
enpl oyedchiorop!saiere- iohrofhar kU4t cimidaz@idine] - 2'Ohr dinwm oyre 268479P€’- t he same nol ar

pr adfor t i gtﬁ%@% et 6&—2193C+ 19ecording. tq MYest German Auslegeschiift NGO ot yr 8 was 551C,

I nst ead I'n this particular case, the .corresponding final product

obt ai ned was 64 baemoﬂcﬁpcm)o [ s8I, 3.59; 4, 11:001 i dazol idine - 2,5 -
di one, mp. 266-268C. 'tematm&e mpzlszaﬂ,326;9ﬁlo9a.ccord| ng to West Gernman

Ausl egeschrift No. 1, 135 915)E Thle)&‘ﬁl d of pure product was 15% of the 10

t hegy eti cal TH@-'pHﬁ:edure described in Exa e XXV was repeated e t that
10 Exanplneethxy-Kietlone S@vdilhble froni [feead@ch 159 i (w’jn@gnyo ncS,pi ro - [chroman -

4,4 - i Nlidwenbée, Wisgersin) was thestarting]inefquial € pbp@rledlaevsofésbbrq-bed in Exanpl e XX)

and 10 rrgf ro n‘i's ﬂ%ﬁ&hﬁa ;%’é"g’;f"@ :gs t.% gﬁ?ﬁg\a{l‘&sﬁam de cooled to
’ d t
- 404¢C. i %%n ne 4%15 pmﬁal@hepl bpwuﬁ, g % av th genst ant
agitati omlntaraamé utp. A2-eZSPCY acrgrdirg ®5%arged 5t k. Joﬂrﬁalcdﬁlmmcm gas dissotved in
4 m . of Chenysten Yek I‘\‘illpf NOAIBL. The resulting reaction mixture was then

mai ntai ned at -40C_for a period of 30 mnut §s (WI h stirring) before being

al l owed to att a4 FG'Gﬁinf?’&tﬂ'ngﬁf reg?‘{:g)cg)g AﬂtHrmbel ng kept at the latter
point for a period of 2.5 ho fo 250 nl. of ice- 20

ol et er 2. E%a%pagsc pupy S gmﬁ;og ;(,avmafus;ﬂezﬁy

wei ght . Medeéridb em lbyeﬂaﬁllﬂibeCﬁf a-morbaich@mamsnsl thk rsame ghakari al acetic acid
(6 % ) toneportipay @s before. In W% culgr cpqgr the corresponding final product

obtained was 8 - chloro sptro - [chroman - 4,4’ - imidazolidine] - 2',5’ - dione, 50

m.p. 231—-233°C. (literature m.p. 231—235°C according to West German

Auslegeschrift No. 1,135,915). The yield of pure product was 34% of the theoretical

value.

Anal, Caled. for C,,H,CIN,0;;  C,52.29; H, 3.59 9 , 1.09.
C.52.21: H,3.7 1.12.

55 Found: y ; H,3.74; N, 55



6 - chloro - spiro - [chroman - 4,4 - imdazolidine - 2',5 - dione that
was identical in every respect with the product of Exanple XXV. 25
Exanpl e XXX ) 25 A nixture consisting

of 252 ng. (0.001 pole) of 6' - fluoro- spiro- [inmidazolidine - 4,4 -

t hi ochroman - 2,5 - dione (prepared as described in Exanple XI1) in 10 nl.

of nethyl ene chloride, together with 50 ng. of a 40% aqueous sol uti on of |
t et rabut yl ammoni um hydr oxi de and 224 ngy. (0.01 nole) of 30 sodi um 22
periodate in 5 gl of water was stirred at,k@om tenperature (-250C )for ap

30 period of ome—tour—TFte—prec p. Lalm-rdm

subsequent |y col | ected 4o uct i ﬁ“ﬂl there ter
recrystalli %éd from e@ﬁa@,{%ﬁﬂ)%f%r[g tsl’;lgm%s can ex§% b'%mo'
fluoro - spiro - [i n42d$12(¢ﬂ5|11ﬂ|m thed stditing mhbﬁm é a-lm?o-:t- -
oxi de, m p. 289- 291 cchrapmnone, using the sa lgyolar 1onscﬁs @foxﬂgﬁmzmeggacnorc 5

erature was 55°C. instea
49.25; H .3.38, N, ap' oduct obtained was 6 - s part ﬂgis? |m 1;;

[
10. 35. Exdnpl e XXXI NS AdiBAE RES DoOL2685C rlm;(fils e MRl Vest
fluoro piiro - dﬁe orolai diusiegeschrift No. 1,135!9i HCTireomekh df purproduct dasorse; dfpiecpar ed

as descri Bed i oretfeal¥ee XI 1) in 50 m. of chloroformcontained in &
250 m . three- necked round- 40 bottonmedghLagetbbak flask, there was added in
smal | portions over 2. dfoeahsnlum ebﬂ ad)91g0m(g)5 &eﬁ%?@zr&mmhroﬁlﬁn - 44 -

m chl or oper oxybenzoil "'e @"&{!ﬂ}# prepgred lasideser lbmsl E’damnleQQX)ancbmef oom

t enperature (-@5C.) ﬁéd &Hj‘g hylfor g de; caaled 500
m. of ethyl acetat emg 'Blnlelailly @Wdﬁﬁmalnw nﬂyrgsfadr oL aml tﬂ(::l ns‘ Iti shed"
45 with four SOemlon ﬁmre oast oli msmtamedheema UGouﬁerBﬂGLfBlmn ea(watnat e

solution, dried 45} ?E’aﬂ y,qg" om fealvefatufﬂ é"rCe)dAﬁnUbetﬂtge
sol vent portiom ther alﬁ.ﬁpﬂl ﬁltﬁ t‘QIZ:QE“’ @"ﬂ)& Etf‘ude 620
- fluoro - spiro .- rdans efadaion ﬁltfa&on and,tMen air-dr 1ght stallizh :
' - dioxide in t)%“‘le l&ﬂ' Bftery al&?gbcg} s};eddd(ﬂml)teﬂtmw 3l%5°/q%;§pure
Recrystallization fr gﬁ’xﬁ ek {1&w’ galienetthat wasre 50
material (mp. 179- llgég}é ﬁ? "ﬁ %g%a‘[;j %1 x?:m%‘bdﬁ fine white
crystals 50 &ield, O. 295 . Tvvo addE:tanmhaXXXecryst allizations from
et hanoVet hyl acet at en{ﬂz “‘Fh IFgting| ‘i’f B@Fm (Q#)'tm@le)an%llﬁ t |f|(49A10 sawpl-e to.

184- 186C. (decom. ) Exbha x{'ﬁ,a mﬂ“&’ NBelae e PRl 55,
H 3.99;: N, 8.53. 5&queous solution of tetrabutylammonium hydroxlde and 224 m, @Oﬁﬂ(«?mole) of

C 47.54: H, 3. 9%0 N, goggn perlodate in 5 ml. of watgEw4ssti @rdé)@tbhp&hlareﬂ&med fore

30
described in Exanpl {e f° G‘thHde I e) of
spiro - [inidazoli dl(:nﬁﬂ)t @fﬁ?gﬁ% J a"d :;,:@f'?} %F‘ ahE 'ﬁq .
descri bed i n Exanpl éhlmhrt)maahel 2(5 -4daﬁxeg- I (emae, oro-

1, 56:3 é?éL T c @abcggi &’T(‘M”S‘%’ groxybenzm cgm dlvxﬁre 35
reacted toge o affor 2 i azol i dine -
4,4 - thiochroman - 2,5 - dione - °ﬁ di o@gﬁ?;&géﬁygtgi’ﬁzatlon from
met hanoVet hanoVn- hexane t hen gave the anggay, jeodxxsanpl e (mp. 280-281 C.).

Anal .  Cdlocd. snfsmnsnéi; f00.12934§ (o 00236 4idle) 1of bi, - Fludid; - MumLO 52.

5
5 Found: C, 49. 82%%!2% Dl cz_:é:%«;ahgogﬁl Ol |(prapar cktawdgsz1 mstln
of 1.0 g. (0.00549 te ed)ea$ hs'ilalﬁ 553& 1111 lm) g%g rpm%m SC
Berichte, ~Vol . 98, pL00Z6000% )osz o@rox £tid1D ﬁ' sulting slirry was then

pot assi um cyani de arfé!" ator 0% 2 ﬁlﬂrmmmfdéhbanmddinamdxwtqdi of
50% 10 aqueougs et halji g i mt%h

: } ga
fl ask and+heated at (ﬁ@l@ﬁhy rols nfagheiu lfﬂ %o‘m%?&%g%um%ﬁ%ed gen45

at nosphere. The readtjvew M aﬂom 8. 50\/&5(74 Eﬂéhofohrﬁdct(ed flvbtoh- spBo Rilimidakolidtnesr , a

trace of solid was rﬁ%& . aho P giong t :gﬁ:t:% fglmpf white séﬂms
subsequent |y asp di f igfedlerd jp grrhi ?}g' acetafe/n

o firet o mfﬂﬁg‘ %fs’{‘@' tatg
product obtai ned i n (yikidsD. mmenwmnﬂaué He&@itil&iatxﬁ:emmeeuﬁ olRYhyl akerafelrhibedat | 0
redi ssolved in 4 N ébm&‘s'u‘ﬂﬂ pointef dhe pnalyiical saninikotoak8d—186A€1 (dgcompaci di fied wit h

6 N hydrochloric acid. shecagd. f}biteﬁF%OJ)%tbS’%}FEBBé'l-F' ng the product was -
e C, 47.5%; H, 3.99; N, 8.53.
55 Found: C.47.54; H,3.93: N,’8.56. - 55

- Example XXXII
The procedure described in Example XXXI was repeated except that 0.234 g,
(0.001 mole) of spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 - dione (prepared
as described in Example VII) and 0.426 g. (0.00247 mole) of m-chloro-



saturated with sodiumchloride and then extracted with six-1 50m . portions
of fresh ethyl acetate, with the resulting organic |ayers subsequently
being conbi ned and 20 dried over anhydrous nagnesiu n
renmoval of the drying agent by 20 neans of filtration and the organic
ent by neans of evaporation under reduced pressure, there was obtained
g. (36@@ of pure spiro - [imdazolidine - 4,3 - thioindan] »2,5 -

dgpe - ', 1" - dioxide, mp. 2870C. (deconp.) after two recrystallizations
fr et hanol / et hyl acet at e/ n- hEPSﬁ@F’n 25 Anal . Cﬂcd for
C, HeA4S——C 47 6+—+H—3—26— 25—t c— 47.77; H,

3.28; N, PQ!'Q"YBWZO Ng; mm,toscthnrm &ﬁf@dﬁéﬁm @¥)f pyfe spir’5 g. (0 01562
C

??92)4) (if (.g d%gg__z I etﬁlﬁrﬁg‘m;ﬁpo ass ur%&%&?%h cyan:i"%ﬁe? and 10 ‘Efg-139000

(0.109 nole) of ammonium carbonate in 60 mM. of 50% aqueous 30 ethanol was

pl aked in a 12andNiCalcd ToiC];IEN,OBTEd C,@6l;iH)3.78] Wslo.5and heated visa an ,oi |

bath at 65C. for a period ofFodst:hou?.49-§hiH.8.86mNel0-18 ni trogen at nosphere.

The reaction m xture was theg;1 SRl eexfip roomtenperature (-25C ) and

filtered angd hik@rd &asiting 8016 k! (0.065UE mokDsrBURBINeB-¥ NakdxRid Wi th 50 i . of

di et hyl dRépite, Chemésci@SBerichte, r‘é:éu?&; mn Gdt?é@bLQ;ﬁlB é@OQ%anlﬂeqﬁ saved and

su equerl?P!*g Ya'l"lﬁ%ﬂ‘d 24,9 % “3’“‘“35" g‘}?ﬁ‘;) ﬁgsg%am d'? cool i ng was
wa, p ace 0 ml, round-bottome reactl

necessar Yoo E otk g “ﬁméenda'bmrseef Gt ed with

t hr ee- 20Ghigture vmrt nCﬂ‘iliiteﬂfwmht'/O 1. Matetramjot‘tsblﬁd wan‘emaed ber gani c | ayers

lg t hemeafsof filtratio SeqyeRtly '@lf" wit WPY@?@' i 4 N gqueous
potfss Ui sty sﬁ:zz, Hir Léﬁéﬁﬁlﬁ ' elfildi 11 ed 40
again to Wo ﬁlon@c ﬂéﬂls&uﬁ(ﬁi ntaihighthe podctriddaner as before and
then 40 sg&tawﬂgitltbdodxum g‘lGdﬁl :gthomt;mgqtdem :XTC;Q? bt&b pelmlrsaaétmbn with three-200
oPOr t iSESacs o With thecre % Iaye wer e
subsequerﬂ‘f 6ﬁ‘ia rous ma esnum st % aq%p n removg g‘gpg‘?é; dﬁ?ﬁ fi | Lred. Upon
renoval qfresidie tﬁﬁé waﬂbbtﬁmem s(he (B&%)tqfame 5 ?’ nmaldszobdmeevapjor ation under
reduced phlelséﬁ\!r é{? P4§7 (degampi Inglter 050 g. (65% of
6,8 - di TET¥A ‘Zat'°§f) rP‘B °tha[' L{H ‘ﬁta %a“e 45 i midazolidinel - 2',5

disone, mp. 1 ) - dWPel-a8RYe1 Al 11i1gat i ons frompaquequs
et hanol then gé@'gféﬁgfgﬂrltgg?i%ur&maV'BrHalzs(mmss:LBB 189C.). Anal. Cal cd.

for C, 3H, 4N203: C, 63.40; l!i_)ii 7)8(XN‘ 11. 38. Found: C, 63. 05 H, . 5.69;

N, 11.33. 5@ mixt ting of 2.75 g (0.01562 mole) of 6,8-d hiSmEnohy
50 The | ek ol e (m"amm%ﬁ%&m empl oyi ng the

pr o¥edur esmd!esmtl raemouulm casbg Om;*r H5004 t‘—<fll|Som réadily
St g o e R LRl G v
- 4,1 - leurgwﬁé then! om temperature (£25°C.) cpr(&red an@i ro - .
[i m daZOkhedteElﬂtmg mura:e subsequital mj extragted withd$Gomb of diethyl Eﬁleﬁ The f|uoro - spiro -
[in azo|r¢sglpp@aclmeqls ay(er_qu i§aved amd %s‘cq gh ed 1',0 d'th} spi By -
oric,dcid, (coolin ecess e cloudy mix ure am was
[imdazo H fl‘-,T;?gacted‘lw threé M&ﬁr port of'et‘%“ te an e combmed
1, 566, 17 rganic layers were thereafter re-extracted with three-50 ml. pokt of M - buttyl) -

spl ro - laqueo ot 2ssndn ltlmgi?xm Thee combmeﬂalm bic aquROB !,a’,féi bgeepeeasidlﬁed hydroxy - spiro -
a, w ric_ac es

[ ftiazol g%ﬂ with 5o ﬁum chio n§ qor to t%ctlo mmﬁl gJZOO m gs: of Spi -

[im dazo'ﬂ‘e 1ac Thé cé organ e%ﬂ&e ently dr d'ov 4h OXY) - spiro -

[im daZOIahl@Ideﬁis maghesium sulfareckand [filtere@., Gpon relnavakof3he solvent from the 5' - chloro -

sIOI ro - [ (;mmf vapoption undqr e@g‘d ] prEssgre. tarleowes ultimately 5 56 -
me Iy oman
di n hyl imid jz an'p%fs'ﬂ—llgo*' p?) crystaalu tlonsd' on#5 .6 -
cou

di (n - PrRRY; sSﬂlb.ﬁcchen gave dﬂ@ﬁ&anszhpme matéhia) (m.p. 188:A89PCH. 2,5 - di one 5' , 6'
- di(n - propoxy) - spiro - [imdazolidine - 4,1 - indan] - 2,5 - dione
5',6" - .et hyl enemi. Qulgd. forsiH, N0, | | IS, 240 H,Gi78eN;1188.1' - indan] - 2,5 -

di one 10 8 - brond'oundipj & 6305HE.SPBNN-11834' - i ni dazol i dine] -

2', %5 - dione 1@y bnole Kxv butyl) - spiro - [chromgg - 4,4 -

i m dazol i di @k follo&mg&ptm-hﬂ!aﬁlﬁﬁ £mpolimk yd prepapd bp emploging tean - 4, 4" -

i m dazol ipd¢cqddres degeribgd in thei rypdous exarmpless Saying fropy feadily avmiaBlvan - 4, 4" -
i ni dazol i%AteTie]s in eaoh instance: jj one 6§ - ethoxy - spiro - lchroman - 4,4 -

i m dazolidi ne - clgoro ~ spiro dhﬂﬂﬁzohdme - 4,1’ - indan] - 2,5 - dione
55 6’ - bromo - spiro - {imidazolidine - 4 I’ - indan] - 2,5 - dione 55

5' - fluoro - sptro - [imidazolidine - 4, 1 - indan] - 2, 5 dione
5’ - methyl - spiro - [imidazolidine - 4'1 - indan] - 25 dione



15 6 - (n - butoxy) - spiro - Ichroman - 4,4' - imdazolidine -

2',5" - dione 15 7 - isopropoxy - spiro - [chronman - 4,4" -
i mdazolidinel - 2. &5 . dione 6 8 - difn—-_butyl) spiro - chroman - 4 4
- imdazolidinel - 2',5 - dione 6,7 - di msthoxy - splro - [chroman - 4,4
- imdazolidinel - 2',5 - dione 6,8 - di(n - butoxy) - spiro - Ichroman -
44' - imdazolidinel - 2',5 .- dione 20 6,7 - ethyl enedi oxy -
spiro - Ichroman - 44' - imdazolidine] - 2',' - dione 20 8' - fluoro
spiro - [i mda;plldl ne - 4 4' - thi ochromam1556-172 5 - di one 7' - l%rorm - 1
spiro - |im dazofTf e TALOC Lo o,. - Nnydroxy -
spiro - limdazolidine Sr “‘tyn 'El wﬁfﬁiﬁl ine - ‘3“ 22 'ého"e met hyl -

. - pxy inda ione .
spiro - [imdazolidineg - ;k 412,-5ndan m\ed&,ﬁ - 7

- (n - butyl) spiro 5 Fimi Humxyb i~ dpiree- hmldazmldme tMocrlnd@ﬂraﬁ]S deneS - di ane
25 7' - (n - blit oxy) 5sgn rgbbggwr‘m"am %m?az anc. - 4 42"";’3“0“;1 ghdr' 2,5 .7
dione 6' - isopropoxy -s'&Ridi@ - prbp ygv dﬁ (31 dd%olidin 1-4 1 = idd l'l] %‘5 O%Hl 2,5
- dione 6',8 - dichlorae -Sqiinr -Qprepaoxy)A P ol aEtﬂldme444l'--mdh | -OLhF divaa] -
2,5 - dione 6, 7 - di rr%fﬁeflethyl@ 19Xy - spirqri & qulldinne“' -anl- hré@n? onan] 1
215 © arone CR R e
4,4 - thi ochromanl 35methy1-spu B0 (oA - imid l:ﬂm&] OXy" -d:StFU ro -

i m dazolidine - 4,4"' - 6thhmiuixyermw] Lchtzmﬁn—mr enmdﬁfohdinei -QL¥t-hdbong - spiro -
i mi dazolidine s 4,4 - &N t ] Ichrognag - 4"d| ’é”@h ipel -.2', éfli(‘b?“e but oxy) -

uto lrﬁ ¢hro - imi lidine - dione i5
spiro - im daZO| i di ne 7 ¢ |s<§bropo ,;ﬁg 5|m1d idine] - 2,9

35 6',7" - nethyl enedi aszsy dn(rspbwtyl)-sp{zmm[d&aﬁhn dnme- mdh,zéhdme)t-msoehianeran] -
2,5 - dione 6,7 - et hyI QE l’l‘tlgxy) gprl-rgchromm or:v4 IF“GﬂaFFélde 25 = dlo"e

th! ochr onman] '202 S - ' -et edloxy spiro -[gnlﬁg:xﬁl ﬁéz#gﬁg 01?2

thi ochroman] - 2,5 - dlso 0@uoro L spiro OKm@@zolidine - 44' roman Qr-tamnesplr -
| i m dazolidine - 4,4 -7' t-hrc(mvhf oA [mudanlEme -di.‘bnehmchléman] oRisSdedi®ie - brom

- spiro - [imdazoli d| 4&'6 "SJ;'; mg%?h 4l ﬁhxgﬁf_ﬁ%’ib ZSI&flésneOXI de 45
6" - nethyl - spiro - '7m¢fﬁ L firo - azoﬁd.& l@ﬁ manlii3 > dibhone - 25

d
nat

1' - oxide 77 - (n - but yin butsmmmro - [Iidka -thléchﬂomanlt-msocdwwranl
2,5 - dione - 1' - oxi- & - Gopropexyt-tspirey - limi |4;‘H d%my t%ar'ib 2,5 4 dipne -
t hi ochromanl - 2.5 - d|60§‘ -glc l-sptro-l‘llmnd %1 11’ - hloc roman] 225s %mne

¢ ! im -. spiro - ol ! - thipchroman] - ione
50 7' - (n - -taat oxy) - eS®ir die - mey ¥ [ﬂﬂdazoﬁ’du(’e DR 252, 5 -39
dione - - oxide 6,7 diomi chl oro - |ro- |mdazoI|d|ne- 44' -
thl Ochrorranl - 2 5 - dl%;le' d]l'nt hoxy - "B az;)gdme 44' lOC Oma?] r%?tﬂ e -
spiro - imdazolidine 6’§‘ dllfn xﬁhbﬁé‘h m'ilc;n h me oca%%ﬂlro leS’ OX| de
6',8" - d|(n-:isutyl)dnonesp|ro- [1mdazol |d|ne- 4, - thiochroman] -
dione - I' - oxide 6 75" 7-- ravthsémétw . Spsrpl r[mlldaZ{)lldmed-a“z%I éhwchmmanl - 25 -

thiochroman] - 2,5 - e ethﬁgledmﬂ' - splro - [119@52%&&9:: : Zélo- tlﬂ&cﬂ‘cnx%}/- -ng-p' ro_ B

[i mdazolidine - 4, 4d.one h| ocnhroma
di (n - but oxy)40- spi ro spird i limidazotiding rw' -thﬂqcm’oman]t h2,He dicoerari oxnaaq 5 - dione
- 1" - oxide 16 8" - chioro - spiro - {imidazolidine - 4,4’ - thiochroman 12.56dione7 ¢ 1" -

16 6,7 - methyl ened? 6% broxd T irs -hh\maﬂﬁ’iaﬂl’.' qlgnethlocﬂro‘pnan]' ih'—@ﬁm opan] .

2,5 - dione - V - oxidde 6 - ethylenedioxy - iro - imdazolidine - 4,4
- thiochroman 45 2,5 - d&I ofmethyl { spire - fimidggolidine - 4,4" - thiochroman] - 2,5 - dlone -1 - 45
oxi
v " 7 ;i (n - butyl) - spiro - [imidazolidine - 4,4" - thlochroman] - 2 5 - dlone -
- oxide
6' - methoxy - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 - dione -
. 50 I’ - oxide 50
l. 7 21 (n - butoxy) - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 - dione -
' - oxide
| 6',7‘;'- dichloro - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 - dione -
! - oxide '
55 | 6'.':; - dimethyl - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 - dione - 55
' - oxide - 3 _
6',8" - di(n - butyl) - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5 -
dione - I’ - oxide
6',7' - dimethoxy - spiro - [imidazole - 4,4’ - thiochroman] - 2,5 - dione -
60 I’ - oxide 60
6',7(; - diethoxy - spiro - [imidazolidine - 4,4’ - thiochroman) - 2,5 - dione -
1 - oxide :

6'.8' - di(n - butoxy) - spiro - [imidazolidine - 4,4’ - thiochroman] - 2,5
dione - I’ - oxide



5 8 - chloro - spiro- [imdazolidine - 4,4 - thiochroman - 2,5

- dione- ,' - dioxide 6' - nethyl - spiro - limdazolidine - 4,4" -

thi ochromap—=-—2,5 - _digne - ' |' - diogxide 7' - - - _but y|) = Qr\i LO -

[imdazolidine - 4,4 - thiochroman] - 2,5 - dione - 10 ., 1 - dioxide
+6' - nmethoxy - spiro - [imdazolidine - 4,4 - thiochroman] - 2,5 -

' - ', - dioxide 77 - (n - butoxy) - spiro -.[inidazolidine -\, 4 -

hromanl - 2,5 - dione - ,' - dioxide 15 " 6',7 - dichloro -

g;- [ m'dazolidi ne - 4,4 -lggquphrorran] - 2,5 - di one - ‘16 -~ dioxide
6,7 al ITE e hrochromam™- 2,5 -
di one - g &?ﬂg“eg"’"’?' spiro "dﬂﬁ’é‘g l>'<‘i}“° - ‘%ﬂ)l'rta'“h’["?‘?ﬂ] deé&ol i di ne- 4 (A -
t h| ochr omsm 6.7 5thyle1?e@10xy - spirodi QRRiazolilline - 4;4' dltmwﬁl&nan] =25 -

65 8' dm@h,el'ho%}d iro - [imdazolidine - 4" - fhiochroman - 2,5

- di“ane l,'l, ’ élo‘;‘.‘gg? Ox"P'ms dimidazoliding; - 4’_- Higehsognanl. - §1§| ‘r gjone {im dazolidine -
4,4 - thi DCOLOHAM)I -~ spito © [imi@HzOIRne- 4,4 Lthicchibina¥) 99 525dione - 6,7 -
met hyl eneduoxynoaudspl ro - [imdazolidine - 4,4 - thiochroman] - 2,5 - 25
di ope - ! dl" F-( butyD) deriey - frlmdalob\i'hs/réﬁ'eﬂihml}wma@plk% diogeni dazol i di ne -
4,4 - th . € ,SpI _-m 9zol i dine -
44 - Ispmcld?eﬁ B@n%n s_gzra5 Bmﬁi’a%ﬂﬁme 44’ ]t_ﬁnogllrtgﬁgng % Jé)gne 3 4 -

d| hydro -7 7’E(ri F brsoxy) - spgpl rimlldaztflldnneddZOI-chCh@manM»m dip@¥ H) - napht hal ene]
X : g,
155 dl 6%73 %?rhorf) pz]'oy lruﬂndgzohglae 04 .4’ 31',Ihloal;(1)romaraspj§ Odlone I m 9?ZO| i dine -

(2" H 1 01 i Hydr o brono -
Spl ro - [i*Ty&ia'zo:;mdihyle- spiro 4hﬂnda(ondnhb 4435thlochromaﬂa-[:ﬁ'ﬁ hab&ne] - 2,5 - dione
3,4 - d gxide 5 opr op ro - dazolidine - 4,1' - (2'H) -
napﬂ; hal eg g ‘ﬂ‘ ﬁ’P’%" ﬁ“"daz"?‘g'f‘ﬁ d‘H) " romanhg 4 - ,PiTO -
[ ndazol o lme' dlet o3 it Hmmmamam& hahenmiocnro&aa 2,9 gog 40

3,4 - dl’hyddlomdeT - (n - ){ - .spiro - [|mdazoI|d|ne-41(2H) -
40 napht hal é?ré{ ],d - Butoxy)j- o‘ﬂ'é" 3’ 1m,!pazqhdm5| lﬁvﬁrdh'f’chrgnam " Jydroxy - spiro -
[i mgazol T'dgip - émﬁn Jsdio -spulaaqmlmbnmﬁl a4 tﬁmhrdmmez?s 4" 35 dihydro -
5 - et hdmge - lspuronde I mdazolidine - 4,1 "'(2 )
napht hal ene 7’ §etgylen jognhe spiro - (imidazolidine - 4,4' - thlochromanl - 2 5 -

Wi

A = %‘a[ﬁ"é.ﬁm N Jlﬂgfsﬁr i S0 [l Lo cazgd dine - 4.1

- no ridaz - ! -

spiro- Ilmputazlcrbqldﬂrﬁ&dldqel' 2! - nap ht hal en l}‘ﬁ 2 5 - d| one 50
infazof i@ Re- - 4,1.(2'H -

3,4 - dj h fo d‘%"’r?" d| éf“ﬂ&ﬂ "’é’ﬂl r dimidgzp

50 napht haalp J aane] dmr('ﬁ ON@rodo 4 spirodi NysliBotidiR - 74,172y et hoxy - spiro
[i niijazolnaﬂh‘melenemzsl- (ﬂneH) napht hal ene] - 2,5 - dione 3',4- 3¢ hydro -

6, 7- - ?f'é’]" gITO‘OP{OPYh'déPMQI'I fimyslazotiding - 14,172 [fH) 55
napht hal e ra- h d g h - dazolidine - 4,1'(2'
55 3' 4' -nghmmdﬁgp zys M ylhy &nedi o[§<n§/l azf“s“f)el ( lfl m dazol i di ne -

(2 H -34 hlﬁﬁyéﬂoeng] --(n2- 5utyl)d| soire -3 [imiddzdiidive o 41'62'1-,1)7 - d@Phyl enedi oxy
- spl ro “?P;‘Tg'&'&"lgzsd'l diele 4. 1 g nap tha{ nej i di ane” 60
6', 7" - diJaKhiene) '%L&@om Ti '?ﬁ P51 e m'ﬂazg’ E{}?)I dinel - 2,5 -

di oglse GOW%Q’H{N alé n-edl 5The ethoghi unypirs al tllrﬁiﬂazﬁhdmeﬂ ugQr'@'H) spi ras- [ chr oman
- 4% - yaphtalewst] - 3iSnedione
% - d}hy dro - 7' - (n - butoxy) - spiro - limidazolidine - 4,1'(2'H) -
naphthalene] - 2,5 - dione
34 - dlhydro - 6,7 - dichloro - spiro - limidazolidine - 4,1'(2'H) -
napht halene] -25 - dione
50 34 - dlhydro - 6.7 - diethyl - splro - limidazolidine - 41'(2‘H) - 50 .
naphthalene] -25 - dione :
34 - dlhydro - 6,7 - dimethoxy - spiro - [imidazolidine - 4,1’(2'H) -
naphthalene] -25 - dlone
34 - d:hydro - 6,7 - (n - propoxy) - spiro - [nmndazol:dmc - 4,I’'(2'H) -
55 naphthalene] -25- dione 55
Y4 - dlhydro - 6,7 - methylenedloxy - spiro - [imidazolidine -
4, l’(2'H) naphthalene] - 2 5 - dione ‘
¥',4' - dihydro - 6,7 - ethylenedioxy - spiro - [imidazolidine - 4,1'(2'H) -
naphthalenel - 2 5 - dlone
60 6,7 - dlhydro - spiro - [imidazolidine - 4,5'(5H) - pyridine] - 2,5 - dione 60

Example XXXVI
The sodium salt of 6 - fluoro - spiro - [chroman - 4,4' - imidazolidine] -
2’5 - dione is prepared by dissolving said compound in water containing an
equivalent amount in moles of sodium hydroxide and then freeze-drying the



2,5 - dione is prepared by dissolving said conpound in water containing an
equi val ent anount in noles of sodi um hydroxide and then freeze-drying the
17 1,566,171

17 m xture. In this way, the desired alkali netal salt of the hydantoin is

obtained in the formof an anorphous powder which is freely soluble in O

water. In\jike manner, the potassiumand l[ithiumsalts are also simlarly
prepared, as are the-alkali nmetal salts of all the other spiro-hydantoin
conpounds of this 5 i nvention whichsgrg reported in Exanples |-XX

AWAVAVAW I |l == l7
and XXl 11 -XXX\I,' i thi I I.ca-H.CLav'L l-vl'pr- Yt ]I_AaIIlJJI SR ANAN [;“'c é.;.a.ll;al (vanum
_ _ his w red alkaljmetal s t it
Sfal t OT 6 -, fluoro fo {)?% amﬂ%ﬁ%ﬁfﬁ)&ﬂder wki' A'Eé-l eﬁ tqr??mlﬁé.o .age, Hthe
dione is pr&par ed by " dirg 8&d Mdadr, %ﬁ;fiﬁ&%ﬁﬁh"f :L s éralsﬁlél}ﬂilgtllﬂrgﬂnéﬂaslo
equi val ent anount i rarerphecsikalf meal edits rof ldhe otlde sprchytisiesin Icompaadslby thkg t he
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