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Examinations were made on the decomposition reaction of 3-phenylsulfonyl- (I}, 1~
phenylsulfonyl- (II), and 1,3-bis(phenylsulfonyl)-5,5~-diphenylhydantoin (I11) with so-
dium hydroxide, hydrochloric acid, or amines. It was found that I, II, and III differed
in stability and direction of decomposition.

- T was comparatively easily decomposed, especially when treated with sodium hydroxide,
and underwent cleavage at 1—2 and 3—4 positions even at room temperature, while
heating with dilute hydrochloric acid effected liberation of phenylsulfonyl group and cleav-
age between 3 and 4 positions. Heating with amines resulted in cleavage of 3—4 position.
IT was very stable but underwent cleavage at 2—3 position when heated with conc. sodium
hydroxide over a long period. The phenylsulfonyl group in 3-position of III was very
easily liberated, forming IT when heated with dil. sodium hydroxide, hydrochloric acid, -
or amines.

$Ek 5,5-disubstituted-hydantoin LMK L CRERCER T2 L Sh T 3. L L Hiroi %2
EFh % 3-tosyl FHEETHET AN Y CRECIMKMESh TERERX G T % 5-tosylhydantoic acid
Ea b3 b HE L. bRbRITIEY 2%\ T 3-phenylsulfonyl-, 1-phenylsulfonyl- 3 X 0¢ 1,3-bis-
phenylsulfonyl-5,5-diphenylhydantoin (I, IT, ITI) &R L7123, Thb DRI EB%Y Ly, 7LAY,
B, 73 VIck 5HMRISEHRE LEKD s R LB "

I) 3-Phenylsulfonyl-5,5-diphenylhydantoin (I) O RERGE

I B Ik 5 % 23, XX 2.5% OFEY — &4 LERT 2 ﬂéfﬁaﬁ BT X 5 R R AET
HEBLT 57% DONKT 2,2-d1pheny1—5-phenylsulfonylhydantou, acid (IV) & 36% DIXRT N-(2-amino-
2,2-diphenylacetyl)phenylsulfonamide (V) %42 7z. IV I D 3,4 {Lic KT BB T Hiroi & L RO
BHTHD, Vit 1,2 ikl 3884 TH - C, 4,4-diphenyl-2,5~oxazolidinedione & phenylsulfonamide.
B RARAR LB L RS, IR A2 b Ap—F L7 (Chart 1-a).

ke 1 35 LA i 3 BIMB LA OB IADEMr . L L 10% HE (50% EtOH
sh) FEEEAGT 170° i b BImET 5 & 25% © I OEIRE & %12, 5,5-diphenylhydantoin (VI), 2,9
diphenylglycine (VII) % +hFh 25%, 30% ORI THL. X I3 %3 VI vJ: IVicie b, IV 2185
wkSmERT VII Ligs7eDTHS5 (Chart 1-b).

ke I L7 3 vEORIBE WL, RO EAKY) v ET A2~ 20 ﬁFﬁ%ﬁEﬁiﬁ?é LR 200°
DFER (VIID) 2MFIRERCHE L, VIIID 2FER COET 3 LRA 173—175° OfFdH IX Lot VI 3
IUIXOE%Qﬁﬁm%h%hCM%%MS%IUCM%%MSK~ﬁLt"itIXEIWGﬁﬁV
— AR FICIKRAS BT 5 LRI O IV Lo o, Lichto T IX % 2,2-diphenyl-5-phenylsulfonylhydantoyl-
morpholide “TH »'C VIII i3 IX Oerx ) vETHS. RBEAR) VORI O=FAT I v, EXFT

1) Location: Ebie-kami-2-cho, Fukushimaku, Osaka.
2) K. Hiroi, K. Achiwa, S. Yamada, Chem. Phaym. Bull. (Tokyo) 16, 444 (1968).
3) wpA fE, NAREEHE, IR
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Cibl, _/CO-N-SOCiHs 2.5% NaOH <

CeHs” \NH—(IJ=O room temp.
I 2hr

 10% HCI (in EtOH) //
I

C6H5\ C /COOH

CeHs” “NHCONHSO:CsHs
v
CeHs, *, OCNHSO:CeHs
C

CeHs” “NH:
v

CsHs\ c /CO*IT H
CsHs” “NH-C=0

b)
170°, 5hr VI
IV“—)C6H5\C /COOH
CeHs” “NH:
ViI
——\ N\ v ~ HCI
2HN O (in EtOH) Ce¢Hs. CON O+.NH O —-
N/ c N~/ N ’
c) I —- CeHs, “NHCONHSO:CsHs
20 min VIII
] /N
A CeHs.. ,CON (0] 10% NaOH
— C N —> IV
CsHs” “NHCONHSO:CsHs - 100°
IX .
CeHs ,CO-NH 10% NaOH Cg¢Hs. ,CONH: CeHs. ,CONH
d) C —_ —_ C o — C
CesHs” \II\I-—C=O 100°, 10 hr Ce¢Hs” \NHS()zCeHs CsHs” “NHSO:CsHs
SO:CeHs XIV
I XII1
CeHs.. ,CO-NH-SO:CsHs . I——XIII
e) C 5.0% NaOH
CeHs” \I}T—-C=O T
100°, 2 hr
SOaCeHs N CeHs. CONHSO:CoHs
I C .
CeHs” “NHSO:06H;
XV
10% HC1 (in EtOH)
£) I
170°, 5 hr
N o S\
HN O (in EtOH) 1II “+ CsHsSON O
—_— . R N /
g) l XVI
I HCI
— - |
2 HN (0] (in EtOH) . C6H5\ /CO‘"NH TN\
N— C ‘HN . O + XVI
' CeHs” \lTTfC=O h 7
S0:2CeHs
» XII
- Chart 1
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VEERTSE, FhER 80%, 50% DILERT N,N-diethyl 2,2-diphenyl-5-phenylsulfonylhydantamide :f'o*
X o8 2,2-diphenyl-5—phenylsulfonylhydanotoylpiperidide (X, XI) KB SN (Chart 1),

© 2) 1-Phenylsulfonyl-5,5-diphenylhydantoin (I) OAMRIE - 11 12 I & B L THRECEET, * & 218
10% iEFE (50% EtOH ) & 170° iz 5 REHETTIALTIRLLT, B8RO LK) vET A~
sdh 5 BRI LT B e AR Y v (XIT) REBIIEE 7.

WHAEY — AN U TR T P ) Y 2EREL RS TRETH 525, ek if 10% Fitky — £ L 10 B
f] 100° i nis & DRV T 2,8 fLTHBR LT 68% DINER T 2,2-diphenyl-2-phenylsulfonamidoacet-
amide (XIII) & 20% DIRKRT 2 2-—d1phenyl——2——phenylsulfonamldoacetlc acid (XIV) p‘_ﬁ:v,ﬁ_ XIV i3 XIII
DIMKSROS BICEATTEREDTSSS (Chart I-d). -

3) 1,3-Bisphenylsulfonyl-5,5-diphenylhydantoin (III) Q45#EFIG 9 II1 % 2.0% DOFHEY — X LKE
B mB U eh RIS LE#EL 1 RRE TR 80% DFBEIRICIEE o/, £2T 5.0% ity — & LKiB Licin
B E AR 2 BETERBRE LY, ShREBBEE L CaaERyER.

R & DGR EFIRER Y — & CHUE URIEH & SR 510 Db, EEREREE LTER» DI B0 A
233—235° (decomp.) DEHESHRIER (XV) %, BEHHLIX 41% DOIRKRT I L 27% ORT XIIT %8
Yoo XV BTERHSFHED CoeHaOsN,S, i&—3 L IR em~1: veoo 1715 (KBr) #mL, I O 2 fric kit 388
Btk L #EE 2 huie (Chart T-e). ' o

Rie 11 OB L 258G WX, 111 % 10% HEE (50% EtOH ) % % i3 5.0%F5E (50%
EtOH ) LK¥A iz 5 BB LIctis A B OB LR RD L »Te. 2 CLERRIGRESS 170° i 5 B
IMBDEMHETITIR o le L 25, WTFR B 90% OIERT IT 1B 5t (Chart 1—f).

Bigic 11 &7 s VEORIEZEB L. T 11 % 1.0 sASBOELR) v E 7 Ao —~ BT &
#7 20 TEPABE L7 v 11 & phenylsulfonylmorpholide (XVI) % % h £ h 88%, 66% D INBTCEHE L1,
Ric 2.0 e EROEAKY) vEARCRIEE €S E XII 2 80% DIRETH M L, chirAERcARETS
LIl nBohi. AR =FA7 3y, ERYVyY, Tve= 77k®;@¥ﬂ%fﬁf‘é%%;@%%ﬁ%fﬁﬂ?é
&, WTRBHFIRERT II 23135kt (Chart, 1—f).

PEDORIL 5 cEBHD 5 5-d1phenylhydant01n RHFECRETH HDIK L, Zih% phenylsulfonyl 'ﬂ;
THEGBRIL R L%, Lk Lﬁ:iﬁ& phenylsulfonyl ZOBHRMBEOMH BRI & » T, FOLEMR
BLODBRIGDHANE L BT BDIXRREBZ L TH 5.

2 B o B

1) 3-Phenylsulfonyl-5,5-diphenylhydantoin (I) OSBRKE  a) NaOH & % R E—TI 3.9g % 2.5%
NaOH 150 ml &R T 2hr B L% HCl B L LTHERLFR, # EtOH » 5 EiA LAG RS
(IV) 2.3 g (57%) #13. mp195° (decomp.). IR cm~%: vcog 1636, 1694 (KBr). Anal. Calcd. CyH,O5N,S:
C, 61.46; H, 4.42; N, 6.83; S, 7.79. Found. C, 61.60; H, 4.45; N, 6.75; S, 7.83. i IV ZFR% o HCl
BUEFR % AcOEt THBHHRIVREE CTRM LA Na,CO, © pH 5.0 Kl LITH T 54 Rx % EtOH » bEK
s LEABHR (V) 1.38 (36%) %7, mp243° (decomp.). Anal. Caled. CyoH,s0:N,S: C, 65.56; H, 4.95; N,
7.65; S, 8.73. Found. C, 65.31; H, 4.98; N, 7.45; S, 8.67. V % 4,4~diphenyloxazolidine® 4.0g & phenyl-
sulfonamide © > + ¥ ¥ 435 2.8g o4+ ++ v 60ml FARKB L 3hr in# L, RISKoBRHEERE Y HC B
ELBEEY v T pHE0 RHFHILTH LI SESR (mp 243° (decomp.), IR ecm?; 1c.01638 (KBr)) ic—3.

b} HCl X 2 HERIE~—T 3.9g % 10% HCl %% (50% EtOH f) 20 ml &34 170° = 5 hr fngk.
HERAEY2 S EtOH # WX LREL A NaCo, LB, AEMHE LTI % 1.0g EIR. # Na,Co, ¥ % HCl
BiEL32L VI06g (256%) . VI #FH#%0 HCl BUFR 2V EE CERBLE NagCOs %M 2T pH
6.5 HMTH L VII % 0.7g (30%) B

o) 7IVERIBAMEIE—T 398 #EA kY v 6ml & EtOH 50 ml & 20 min AL i in #, &
Hikd e EtOH 156 FHKER LaashRESR (VIII) 548 (96%) #75. mp 200° (decomp.). IR cm~1: pgeq
1598, 1638 (KBr) Awnal. Caled. CgoHy,O6N,S: C, 61.47; H, 6.05; N, 9.88; S, 5.64. Found. C, 61.56; H,
6.19; N, 9.83; S, 5.74.

W VIII 2.8g %% HCl fﬂﬂLfﬁ&héﬁﬁa%‘%T by ALESRLEESHRER (IX) 208 (80

4) US Patent 2578293 (C, 4., 46, 6158 (1952)].
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%) %%, mp 173—175°. IR cm~: veap 1660, 1732 (KBr). Anal. Caled. CopH,,0;N,S. C, 62.62; H, 5.26;
N, 8.76; S, 6.67. Found: C, 62.87; H, 5.38; N, 8.59; S, 6.83 kic IX 1.6g % 10% NaOH 50 ml hKis
ki 10hr fn#es HC Bk LELA3ERYHE EtOH »oEELTHRIE IV 0.8g (619%) %E. BREA
FYVYORIVCBEHO D=7 I vEAWVARCKGLAEL X (80%) 8. HathRER (BEtOH » 5 FE
) mp. 147°. IR cm=': veoo 1620, 1716 (KBr). Anal. Caled. C,,H,,0,N,S: C, 64.50; H, 5.85; N, 9.03; S,
6.83. Found: C, 64.48; H, 5.98; N, 8.76; S, 7.22. F#fcer <y oveHRA LT XI(50%) #%&. ARG
& (F EtOH 75 E#HMA). mp 152—155°, IR cm~1: vo-¢ 1640, 1725 (KBr). Aunal. Calcd. C,gH,,0,N,S:
C, 65.39; H, 5.70; N, 8.80. Found: C, 65.04; H, 5.61; N, 8.57; S, 6.94.

2) 1-Phenylsulfonyl-5,5-diphenylhydantoin (II) OA#KA 1T 3.9 g, NaOH 0.4 g %7Kk 100ml g%
7, SBEFHTERYE MeOH »oFHERLII 07+ ) v Atk 3.0g (72%) 25, BESRHE . mp 270°
Bl k. Anal. Caled. C,H,,0,N,SNa: C, 60.86; H, 3.62; N, 6.76; S, 7.72; Na, 5.55. Found: C, 60.48; H, 3.86;
N, 6.77; S, 7.52; Na, 5.35.

¥4 11 3.9g % EtOH 20ml frz Ay v 1.0g & 10hr kiA L . BEF HERYE McOH 25
HESL 3.0g (62%) © XII ##£,. HfehR#E L. mp 206—207° (decomp.) Anal. Caled. CpH,y;O4N,S: C,
62.62; H, 5.26; N, 8.76: S, 6.67. Found: C, 62.76; H, 5.38; N, 8.63; S, 6.58.

Wi 11 3.9g % 10% NaOH 100 ml k¥4 kic 10 hr fp#h. %% HCl B E L CHHTAEHEZPRL
% Na,CO, U LREREUBERCST 5. REHE2HF EtOH 2 5FEH L CatshREs (XIII) 258 (68
%) %8, mp 222-—224°. IR em~l: we-o 1675 (KBr). Anal. Calcd. CyH,s05N,S: C, 65.56; H, 4.95; N,
7.65; S, 8.73. Found: C, 65.59; H, 4.67; N, 7.55; S, 8.83. Richiz# Na,CO, W% HCl Mk & LI H
$ERrE EtOH 2 bR LAGAEIRE & (XIV) 0.73g (20%) %7. mp 188—190° (decomp.). IR cm~*:
ve=0 1695 (KBr). Anal. Caled. CyH,,0,NS: C, 65.39; H, 4.66; N, 3.81; S, 8.71. Found: C, 65.57; H, 4.65;
N, 3.78; S, 8.78. ‘ »

3) 1,3-Bisphenylsulfonyl-5,5-diphenylhydantoin (III) ORI  a) NaOH i X 5 5 FRIS—IIL 5.3 8
5.0% o NaOH 100 ml &7k g & 2hr B5%%E. hy HCl Bk s LITHEREF Na,Co; T4
RE LR EBATC,T 5. WEHE HCL Bl LITHERE MeOH 2 5FERKR L XV 012 2%) 6.
mp 233—235° (decomp.). Anal. Caled. CygH,,0,N,S,: C, 61.66; H, 4.38; N, 5.53; S, 9.44. TFound:.C, 61.25;
H, 4.43; N, 5.41; S, 9.36.

REHE D% NayCO, HEss HCl CUBE LA AT 7 2 by 20ml KEML 1.0g O v =%
7IvREMTsL Il Ov=Fa7 I vED 208 43%) 2T LFHL, ZoFROBRMKREE HC
Bl LTELRSERY MeOH 2 bHEER L XIII 1.0g (27%) %215.

b) HCl &k 3 S Ris—1III 53¢ % 10% HCl (50% EtOH &) 20 ml & #4h 170° i 5hr k. &
BHEAWOREREYEELL 11378 (94%) B, ERRIE% 5.0% H,SO, (50% EtOH ) 20 ml #{
BLEELEERKOBREE. .

¢) 7 3 VEE X 3 @EE—IIL 5.3 g (0.01 mole) %% Ay v 0.9g (0.01 mole) & EtOH 20 ml ¢ 20
min BEEW, BBRv=FA7 v bml ¥EMLFHET2EE (L ov=5717 $ Vi) 4.0g (86%) 2FR
LEROREERE L% EtOH »o®miER L XVI 1.5g (66%) %8. mp 113—116°.

Rie LRRIER L&Y v 1.9g (0.02mole) #HWER L XII 3.8g (80%) &%, A&uA HCl c4AEL
II %48, Ffgr I 280 =517 3V, €YDV, 7vE=7KERESE, ThZThAET I 0
7 VIERBEETS o #E HC B LT, I 2 2hth 90%, 80%, 77% DR CHL.

BE ABECY O EBERYEVWCUFTTE BBFEE B STHBHEL, m%%ﬁ%%ﬁé‘s%ht
AR TR R @’%lﬁkﬁ?pﬁﬂ‘?%
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