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Hetero Bond Cleavage in B-Sultams

Tetsuo IWAMA

Abstract: 1.2-Thiazetidine 1,1-dioxides (B-sultams) are sulfonyl analogues of B-lactams or cyclized compounds of taurine.
B-Sultams have thus been investigated from chemical and pharmacological points of view. A B-sultam is made up of a strained
four-membered ring with three different hetero single C-N, C-S and N-S bonds.  If a hetero bond is cleaved selectively and
heterolytically, B-sultams may be used as synthetic equivalents of 2-aminoethyl cations, 2-aminoethane-sulfonyl cations or 2-

sulfamoylethyl cations efc.  Hetero bond cleavage in -sultams is discussed.
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Table 1. Reactions of cis-2-Cyclohexyl-3,4-diphenyl-B-sultam with

Lewis Acids.
Entry Lewis acid (equiv) 9%Yield®
1 AICl; (2.0) 89
2 EtAICI, (1.1) 56
3 EtAICl, (2.0) 81
4 Et,AICI (2.0) 28
sb TiCly(1.0) 25

Reactions did not proceed with Et3Al, Ti(dPr)4_ ZnCl,, ZnEt, BF; * Et,0.
¥solated yield. b'I'empt:rmm'e: -20C -rt,; Time: 6 h.
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(entry 11) ARG TIL, 3NBREDEAMESN. 418
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Table 2. Reactions of B-Sultams with EtAICl,: Formation of Ketones and Aldehydes.

Products (%yield)®

-Sultam
Entry C?S or trans R! R? R? SM® Ketone Aldehyde a;ﬁzﬁ;(gzy-
1 cis Ph H Ph - 81 - -
2 trans Ph Ph H - 78 - -
3¢ cis p-MeOCgH, H Ph - 62 - 31
4 trans p-MeOCgH, Ph H - 75 - 16
5 - Ph H H No reaction
6 - p-MeCgH,y H H No reaction
7 cis Ph H Me No reaction
8 trans Ph Me H 61 13 - —
9 cis p-MeCgHy H Me No reaction
10 - p-MeCgHy Me H 44 35 — —
11 trans Ph Me Me - - 82 -

¥solated yield. PStarting material. ©2.2 equiv of EtAICl, was used.

Ph CHO Silica gel Ph
OCgH;~ “OH =0
P-MeOCeH4 Et0Ac P-MeOCgH,
Scheme 5§
Ph EtAICl, (2 equiv) Ph
>—CH=N"Bu =0
Me CHzcl?} rt.,12h Me
63%

Scheme 6
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Table 3. Ring Transformation of 3-Sultams.
EtAICl

Products (%oyield)

Entry R (oquivy Conditions ¢y i kitine  Agiridine
1 3-Pyridyl 20 rt,12h  65(A:B=70:30) —
2 3-Pyridyl 45 reflux,60h 5(A:B=8020) 62
3 2-Pyndyl 22 rt,l14h 40 (A:B =90:10) 18
42 2-Pyridyl 40 1t,27h  9(A:B=94:6) 48
5 Butyt 1.1 rt,12h 93 (A only) ~

®AIC]; was used. ®A mixture of cis- and trans-B-sultams was used.

Wiz, TVI=ZU bV ABEX YD HVA RAEBEHEOEN,
SnCl, ZAWTEIGERET L7 (Scheme 9, Table 4), 3 {iL
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Table 4. Reactions of Some B-Sultams with SnCl,.

Entry p-Sultam Ar KI Pﬂroduct.s _("_/oyield)

cis or trans (equiv) SM® Aziridine Ketone
1 cis Ph - - 46 19
2 cis Ph 2 - 53 10
3 trans Ph - - trace 61
4 cis p-BrCgH, - 76 14 4
5 trans  p-BrCgH, — 32 trace 46
2Starting material.
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Table S. Tandem Cyclization of 4-Alkenyl-B-sultams.
Products (%oyield)

Entry R Bicyclic-y-sultam Aldehyde
1 H 2 - 72
2 H 3 — 89
3 H 4 84
4 Me 2 53 -
5 Me 1 11 66
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~—80,
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Table 6. Synthesis of 4-Sulfenyl- and 4-Sulfinyl-B-sultams.

Sulfide (%yield)® Sulfoxide (%yield)®
Entry R trans cis major minor
1 Ph 72 trace® 58 16
2 p-Tol 66  18° 53 20
3 ‘Bu 92 - 54 38

¥solated yield unless otherwise mentioned. An inseparable mixture with the
starting material. The yield was estimated by the TH NMR spectrum.

VARL-AIVT 4 =) BANE DDERR BRI,
YIIHNAT AT N TT 40—l L DERPIC
BN T RE~DRMACIETL, VRA4-ANVT 4
=)= B-AVE AOBBECIIE L2 72 (Scheme 15),
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N 1) m-CPBA J éoz + cis-Isomer
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Scheme 15

4-ANT 4 =)= B -A)LHF LD Pummerer RKIGIZ LD
a-7 I BF AT AT VDG ERF L7 (Scheme 16,
Table 7)), 4-ZNT 4 =)b-B-ANE LAEEEAF L
. EBET1YED TFAA TRE LGS, KGHIE
EAEEITET, REEIC K o7z (entry 1), TFAA %
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Scheme 16

Table 7. The Pummerer Reaction of 4-Sulfinyl-B-sultams.

Products (%yield)?

Entry R Sulfoxide TFAA (equiv) Thicester Amide
1® Ph major 1.0 Recovery®
2 4.0 72 13
3 minor 4.0 79 14
4 p-Tol major 4.0 73 9
5 minor 4.0 79 8
6 By major 4.0 81 -
7 minor 4.0 82 —

¥solated yield. ®Time: 12 h. Sulfoxide moiety was isomerized.

4UBHANWD ZETRIGIIHSICEIT L, foXEH
bba-TI/BFAT AT LEBINETHBL ZENTX
me . RIGIANVEKRR Y FOMBICEEINS Z L
2 EITLE, BHRE RDE +7FLEDESE, 73K
EIZAER L2 h> o7 (entries 6, 7)o

Wiz, 4-A)VT 4 =)b-B-R )L Z LD Pummerer 7 )i
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T/ BT ARATVOERIIGHALE Y EEX T, &
NFETICHE SN B-RLFZ LABROEEEITRD 3210
Kilxns,

1. 227 3 = 2 R)VR CERRE R 168016 g
Fofoxmf 20K 7 I8 P BIOPEZ LA LER
U7X RF® O5FRRILKE

2. ANT7xy (CS HER) ¢4 32 (CN “EH
B) & D [242] BALAHIIRS 194042

3. F V74 (CC ZERER) LALVT7ALIF (NS
ZEHE) L0 [2+2] BALFHIEUS 24

DL TROLEELRERENR AN T = LIk
D [242] RTINS TH DD, Tsuge HiZk->T 1970
FEZHEO SN TURIZE VTR SN TH AR,
< BT Gordeev HASEMIEICLEAAL Tz b A I
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E T o7 2, L, MBERGICBIT 3R EFEICE
DN TT AT VA BRI B-ANE LOE RIS ERE
BV, FITAILEARLT D [2+2] BILTM
RGBT, FIARTIVEVEFSICHAMUTE S X
TN A L UERV, 13-AEFEHICLD B-AVE LD
BMLICREZHEAT S Z L %1%EF L7z (Scheme 17, Table
8), BEREBEHMEIWT IV —NVEEFETDHAILTR, OF
AT VABRBEIIELS, A = NVEEFTHAI D
BEIEED 50% de BHELNDDHTEH 57 (entries
14), BREBREL U BVIKBERELZEFETDHMIT
i, BBV RRMESRG LN (entres 5-7), 7 FLE
EETHEBEICRBNT 95%LL LRI 21572 (entry 7),
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2
R} THF R R
\=y + MeSOCl ——— ]:* N
R rt. SO,

Scheme 17

Table 8. 1,3-Asymmetric Induction in the [2+2] Cycloaddition of a
Sulfene and Chiral Imines.?

Entry R! R®>  %Yield®
1 (R)-a-Methylbenzyl Ph 70, 42%de®
2 (S)-a-Methylbenzyl 'Bu 32, 45%de°
3 rac-1-(1-Naphthyl)ethyl Ph 53, 47%de®
4 rac-1-Indanyl Ph 36, 50%de°®
5 rac-1-Cyclohexylethyl Ph 60, 67%de’
6 (IR2R3R,55)-Isopinocampheyl Ph 54, 80%de®
7 rac-1-'Butylethyl Ph 67, >95%ded

#2 equiv of imines were used based on MsCl. PIsolated yield based on MsCl.
Diastereomeric exsess (de) was calculated by the 5 NMR spectrum of the
reaction mixture. “Separable stereoisomers. dInscparable stereoisomers.
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Scheme 18
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(3S)-B-ANE L& ANT ==t m-CPBA ML LT
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L. R A 7 FALEDOEEGITE., B IIBEIR:
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Scheme 19

Table 9. Synthesis of Chiral a-Amino Acid Thioesters.

Entry Sulfoxide Thioester (%oyield)®
1 major isomer a (89%, > 90% de)
2 minor isomer a (97%, > 90% de)
3 major isomer b (81%, 100% de)
4 minor isomer b (86%, 100% de)

*Diastereomeric excess was calculated from 'H NMR spectrum.
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ERE LT A (Scheme 21)*7,

solvent

S\
<\N/\/ NH
130°C

A
R CHaCHSO;NHCH,CH,N x

N
R
07 "Me S0,
Scheme 21 COMe

Schwenkkraus H L 3HLIZ T == AVFFHAR=)L A F
NWEEROB-ANE LGV VN TNEFLETT AT 7F L
T U LT NAY KN (TBAF) b L 3B E LT
D&, ANRENVED o -KBEOGBEE O BRERERH
LTHRERDS LS BRIEKERME 52X 5L 2R
WHE L TW 3 (Scheme 22)3Y,

_TBDMS ‘
Phsoc/tl}l TBAF-SiO,

PhSOC_ o~ ,SO,NH,
Yo, MeOH v
O,
TMS),NL s
PhSOC/t cor :F’ L/I\L/\COR
S0, PhS 0
Scheme 22

Merkle Hit 3-7EFFL-B-RLEZ LI N 2F 1
YINVPITLU—=bEET P AFA LY T —F R
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M) AFAL I NFFz—T LEAEREED E, FNE
NTEZ—ARUCFF T —LFEERELND L
& LT A (Scheme 23)17,

MeCO, ~ TBDMS TMSOTE R
N + TMS-XR ——> HNSO\A
) CH,CI NSO,
ESOZ (X=0,8) -2 XR

Scheme 23

T VUNERB-ANLE LENA ZERE DRISIT
kY CN BEEMPHE L, MEBRMIC (B)-E=VvA L
ReTIRBEXHZEEROHLE ¥, HELR5
4-3 Y )= B-A)LZ A% Scheme 24 IR L2 HFETERK
L7, B-ZNZ L% THF H, -78 CT LDA THLEL
Ttk +t7FNTAF N YN (TBDMS) 72U FXRiX
FUXFALIY N (TMS) 2 FTUUEL, 4-F
J Y- B-ANE L% Table 10 1R LR THZ,
AfTHEBEHR R -ANE LDFE ) UL, Miller 5@
WE L EELRFECLY Y EREL LT TBDMSCI
WA Z L TIHARRIRAICHEIT L7 (entdes 1, 2) 3,
AMERBEBR LI B-ANLEZ LD Y UEE, HOT-HES
BEREMEREHTHBHICT LD LT, SLEBRRMIC
1T L7- (entries 3,4)%*),

Ar SCeHyy Ar /CeHyp  Ar ACeH1y
N 1)LDA N N
\ —_— ) or i
SO, 2) SiCl Sitvr—80, T™MS SO,
R R TMS
Mono-Si Di-Si
Scheme 24

Table 10. Synthesis of 4-Mono- and 4,4-Di-silylated f-Sultams.

Product (%yield)

Entry Ar R Si(SiClequiv)  yyo o g

1 Ph H  TBDMS (1.5) 98 -

2  p-BrCgHy4 H TBDMS (1.5) 87 -

3 Ph Me TMS (2.0) 88 -

4 Ph Me TBDMS (2.0) 53 -

5 Ph H TMS (3.0) - 92

6 pMeOCeH; H TMS (3.0) - 88

4-2 Y b B 2RIV F KD A F AL b SEEBIR LT
457 LASMBILTVWA (Scheme 25)%45),

Ph ‘CgH Ph ‘CgH
tN/ 6711 1) LDA, THF, -78°C Nt
1 B 1
+—S0, 2) Mel, -78°C -r.t. TBDMS""—SO,
TBDMS Me  gao
Scheme 25 ?

B-ANEZ LOIMERERRE T U ki Scheme 26 TR
LL S Il ENns, B-ANLELOBT 2 bAKIC &
AT, TV —=NEETLXAVERT L FOBRICH DT
NS NKRITARIANZFoRBRETS Y, LiL, 7

CC61;[11 0, Cetli1 0,
H N—S R Base H N—8§ R
D) Oy
Ar H sicl
1' Si = TBDMS, TMS
C,
C
110, oy eth o,
N y) HN—S Si
P I VAV
Af y Af R
L R ]
Cetli1 0, Cethi 0, ‘C(,}IIH 0,
H N—S Si Base HN—S S; H N—S S;
—-
Phs :H PH: W Ph\ —‘Mc
Si = TBDMS Mel
Scheme 26

V—nEE U NEREL OMICRVIIEREEEL D
e, VIMEIRE D RBEERAINN=ZA L EFRBALT
EITL, SMEBRRMIC I LEET U —LERFT R
DOBHRICH D BR*AS*)-B-ANE L&HS5 25, —F, 4-
SONB-ANE LD AF AL TIE, T x=vFEE
WVERT FORRZRICHDT VT ~FINVRANN=F
v EERR L OSBRI RIS B T 5,

Scheme 27 B XN Table 11 {2 4-2 V- B-ANVF Lk
EtAICl, ¢ DREDERE R LT, 4-F/ VU L-B-R
NE LMCERBEHKT. BETEK ML H ] BAICI
PERAIERLLEIA, CN BESHERL, LAERRMIC
(E)-E=VANVER T I FERNETE 2 (entres 1, 3-
5), WL LTHIEAF LU 2R WEEE RGN IESR
IEL RBHET A ETICS BEIZE L7 (entry 2),
TMS TEH# L7~ B-ALE LADORGIE TBDMS £2F1
B B-ANELDRIGED b2 D B 4FED EtAlC),
EROTH272 ) OHBEHEREIURE N (entry 4), 3-
T x4 4-T D - B AN E SDRG S SRR
ICHEITL, (BE)-E=LALKRCT I REBRETS X
2 (entry 6), p-A N¥F LT N EEET IR, (2)-R
PEAEMINE 21% TRIAE L7z (entry 7)o

R X R__H H.___CH,OMe-p

N~ EtAICL
Ty — |
Sivf=S0;  toluene, it g NHX TMS” “SO,NHX
Y x-cca, (E)-Isomer (Z)-Isomer

Scheme 27

(E}E =V ANVEKR T R FOSLERRE 24T
Scheme 28 I RT L IR TE B, 4-2 U L-B-A)LF
AiZ, DEBOVT IV —AEL Y VEREZN M) T
EEchdHar7r—~v—L LTHEL Y CN #HEH
& CSi BT FRY 77 —72BRICH 5, EtAlCl,
BANVEFZNEICERM L, YU LEOBELXRBEE L -
TCN HAOHMAENMEZ Y, AR F A4
EEAELSH, TBDMS EEZBEHMEICHTD B-ALE A
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Table 11. Reactions of 4-Mono- and 4,4-Di-silylated B-Sultams.
. EtAICl, . Products (%yield)®
. T

Entry Y R Si (equiv) ime (h) smP (E)-Isomer (Z)-Isomer
1 H Ph TBDMS 2.0 26 - 93 —
2° H Ph TBDMS 2.0 72 - 89 -
3 H p-BrCcH, TBDMS 2.0 28 - 91 —
4 Me Ph T™S 4.0 24 26 64 -
5 Me Ph TBDMS 2.0 24 - 92 -
6 T™MS Ph ™S 3.0 35 - 89 -
7 TMS p-MeOCgH, ™S 2.0 36 - 71 21

#solated yield. Starting material. “CH,Cl, was used as a solvent instead of toluene.

Ar R O H

0 g R
= 2S<g;
Sivm 0, (o) Si Ar

Y
Si =TMS or TBDMS

Y
— €
R="Cetly ‘Ammz

(0] H C-N Bond H

©n-Z

Et n R
i SE > Cleavage 2,
Ci—Al--0” \gf.sl,-\m — S & Ar
Cl
— Y Y
S ~~ Ml
120°
S TMS Rotate % Y. s
-~ Ar H
P-MeOCeH, H Y = Si = TMS
B TMS Ar = p-MeOCgH, Si A
more stable less stable
l Desilylation Desilylation { fast
H ICGH 4OMe-p ArIH
I I
TMS”~ “SO,NHR Y~ “SO,NHR
(Z)Isomer (E)Isomer
Scheme 28

i TMS £%2ED B-ANF ALV LEARKEL,
EtAICL, L A2HBRMBBRICETT D, ZOAFF 4
M =2 —< OBREREZANT, A X1HREIRD
®hH, TOAFALD p WELE T F a7 T —22B%
WHDH Y NERELHICHBEL., (BE)-E=/VANES
7 2 FEMERIRMICE 2D, 7V —VEN p-A FFV
TJx=nE, BERE Y B TMS XOBE, p-A XY
TxzVEOTL I ba A Y =PRI > THFA P
BERSN, INEE TV —VEL OSSR REE BT,
120 EREREER L, L0 REREERMEE B ~L—HE
T BLHCRD, ZOBEREENONFAD p
BEE 7 Far T —nBERCHD ) NVESBEET
NiE, BAOFERNCEER OB EERTDH I LT,
4- YN B-ANF L E 3ELHED AICL LD
RISTH., CN &ML N-BLT7 ¥ AkH FEFIC
EITL, N-RT7 VEbk% 5 % 72 (Scheme 29)*,

Ph c Ph. _H
1;1’ st alcl, cH,yClL, |
| 14h
S0, rts H” “SO,NH
TBDMS' , SO;NH,
Scheme 29 85%

=Rk T 2 N, 7OV PUERRIE 2. 1,3-
FAB FBRALAH S . Michael AR #5459 R
Diels-Alder it ® ZZEICHVWONAHEHEKLEE
2IEEHTH D, B, EMEBLFOSETFICRT D%
ER)72BFFE L L Gennari LIS N—TF B, 7v7F
T—EAL b =5 L LEFHLVERRERE LB
g9 & L vinylogous R/VEKRL T 2 RR7F KOBEERE
LT3 9 fE< BT, Roush LRV AT A FuT
T—¥A e EE—L LTOFMEERZRELTERY 9,
LHIAGIER &N BILEMERS D,

4-F ) BHWB-ANEZ LLE 15 HED Meli L DR
o, AV B-AnF AOMEICEIFRR L, B-HiBic
D EYE VALK T I FBIRERSBLATNS
(Scheme 30, Table 12)¢7,

Ar °c A _H
:}j}:’ Mt VeLiqs equiv) I
50 THF R” NSONHCgH,;

Scheme 30

Table 12. Reactions of 4-Monosubstituted B-Sultams with MeLi.

Entry P-Sullam R Conditions %Yield
cis or trans
1 cis Ph Ph reflux, 1.5h 84
2 trans Ph Ph reflux, 1.5h 78
3 cis p-MeOCGH, Ph  reflux, 1.5h 68
4 trans p-MeOCgH; Ph  reflux, 1.5h 76
5 cis Ph Et

rt.,,6h 11

3. NS HE0RREE

N-S BEOHAER S LEODPMOLILTNDN, ~T 1
REFIZRVBMASE, 73/ VI AREASRISHK
YR EDTVD W, MKZEOREFF E LT Grunder b
WKLo TRESNEDT AT UABRRM R Y ) U FHiE
KOB AR L7z (Scheme 31)7, F T Z-BLUT -
B-ANE LEBME, TN VEERGTIKGETDZ &
TR TRATVA—% ) E<EVHITD L BARET
» 5,

7Y AOHE LT Schwenkkraus b D& %
Scheme 32 R L7219,
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Ph _CH,Ph NaOMe/MeOH Ph Ph .R so.
N A,12h,68% SO; Ph R ny oo N b R /2
t o, Ph/\NN t}f BuLi L do, N 08 NR
PR % Ph $0, \/fso2 ( "
frans-isomer NaOMe/MeOH threo-isomer P
Ph CH,Ph A,12h,67% Ph Scheme 35
— AR |
S0, INHCL, A,2h P N*Y AREKBELT NS BEMSHARL, A0 AReRA
o :
Phcis-isomer 69% 2 Ph BIC L -T2 BRERPELNDLZ L E2RLE,
erythro-isomer
Scheme 31
[+
o Ph N CgHy; ’M Ph.__ NH°CGH,
Q JIS Me—}—$0 THF Me *
Ph pp” T NH N N 2 Mo SOMe
0,8—N” "N 2 Ow Me Aminosulf
50_60°C Ph/\ﬁ,s 1NOSsu! O;\l:e
Scheme 32 < ~>CH2 + )=S0
Me
B Baxter bk B-ANF ADIKSEA, TAH Y . ch’i‘;i‘;f’“e Sulfone
MEMETTIL R DTS T IF VPG R THE Table 13. Readti h O etalli
_ . R able 13. ct t .
L. BMAHT T NARBREYER LEEST Al e S
. e - _ N . . roauc oy1€.
LB CHEITT 5 Z L BRE L7 (Scheme 33) %9, UK Entry  RM(equiV)  Aminosulfone Bis-sulfone  Sulfone
DANKLT I REHEBE LT, T OMKSEREE IR 1 MeMgBr(8.0) 79 - ~
o i I - . , 2 MeLi(2.0) - 87 -
L]ﬁ( N B AE Ab‘@ﬁﬁ%L%H&o(b\éfpb\ ﬁ 3 PhMgBr (8.0) — — 95
ROANVKLT I RERREBRDIRIGHETRT L 28D 4  PhLi(2.0) - - 62

THLM LR ELE X5,
o + R
NH H N
| -—
Me—FSOz Me*;:SOZ
Bz Bz _
f on
R _ R
N
" on -9H_ ITI,o_
Me §\\O Me IS\\O
Bz O Bz O

Scheme 33

DO N-S FHE O RIGE LTk, RO 2 HAH
HLNTWARDHTHD, 1 2BOFIXB-ANE L%
Vitride™ B L., 2-7 3/ =X UFF—VFHEEKEE
HRIETH D (Scheme 34)™,

R? R! R2
’ Vitride ™
tl?l THF g A SH
SO, R!NH

Scheme 34

H 9 1 o0FE, B-ANE A% "Buli TUET DL,
B b ABIC L TRELEAIN A=A VR LD 1
FOB-ANE LDANK=NVEEREKELT NS
SHEBL, CFTIOLTRIAFUREEZIDHLEND
KT % (Scheme 35)™7,

EHT. AMITIEMAKREFHZRV 44-UAF -8 -
2NVE 5L FBERREL ORIGEET L7 (Scheme 36,
Table 13)7, HHES BRI B- RV ¥ LD AVE=/VH

KRR DL R % Scheme 37 IR LTz, &
BREBZANVKAEE REKXB LT NS Be2HE
L. 72 F7=A4r%25x%, MeMgBr D&, %4
B r7 I K7=FdrB87e bdgban, 73 AR
vEEXD, MeLi DA, MeLi OB EMENENTZD

bicE#EE R=Me OKZENRF|EHEMPNTHNNRZS

Ph.__NHCGH,;

we
77 > SO,Me

Me'
Aminosulfone

TRM = MeMgBr

Ph,  SfCeH), Ph.__N°CgHy,

N RM
] —_—
Me—1—S0, ;ESOzR

= PhLi, PhMgBr
RM = MelLi retro aldol
type reaction

Ph_ _N°CeH,,
Mel >—so Ph
Me SO,CH, Me¢ 2

Ph ,CCGHI . Sulfone
N
Me SO,
Me \ Me 02
retro aldol >_S CH,
Me 2

type reaction
Bis-sulfone

Scheme 37
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VBREL, I 1IDFDB-ANE LDALE=VES
REHBLTC_RB{ELL, L7 F—LBIREE2ET
ERARNLVE L EEKT D, PhMgBr 88X PhLi OHBE
IZ. BHE R = Ph OMFERKEWVWED, TINT=F
YOV ka7 P VRIS HEST U TRVE B AR
ERAR

® B

B-ANEZ LT, T4 EBREEEHKLTWVH 400
BEVBTRTRAESD (CC, C-S, CN, N-S) #EHIc2=—
2L AMTH D, ENHAODEED L, ZHEAD
AT ORI, (EFEOFEICL Y HBNAR S COIlT 5
ZENARETH D, EBRTEEL I, ~Tus
DBFHBRERIGC LD . B-ANE LTk~ 2bEH~
EEBAEETH D, TITHRLNEEOIOILEWII.
FHEREERARLOTH S, LELanRb, BREMRET
i, TROEBRRIGICEB VTS B-RVF LOBHEI AT
LDOFHIRESHAZ L IITDT, 3 LICHEM SR
OBRFPLETHD, L0 EERRICHBSFREL oL
i, B-ANZ ATHEBEHILFCRBWTILICHERARE
gLixry,
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