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1. INFRODLUCTION

Apnles llzl:tu:ntm.nhmﬂmhn:lqrﬂﬂu
both hoternoydic chommstry and  medicinl - curmistey.’
lmamiphes include the extoniive oee of bemnsramle hasd
compoEnls @ the imament of 3 wids e of ifisesees,
mchuding o enticerrinepenic™ antitacterial s sntifrmgal,”
sl amdirsicrolial i poal, antiviral anfimspoobacieial
el amtitiskeafin spents. Farthermre, #dsadld be meel thet
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h-rmdr-ulh 4 fumber ufm:ym and m-r.-l:plnn. For inst=Rce.
* and voroenle” hoth inchede 3 henmotriamde moscey,
gnd these fimmmlstions exhibst oubtanding ishibitory eilects
sgmnnt & vapsty of protens (Figeee 1), Addmenally,
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mciting antinbercaler, ntbsiecal, antalleggc, ams HIV,
antitirgsl, Etivirel, =il uﬂ:luﬁ.m'ﬂ'pnqlﬂtu

I hijght of the almersenioned blologicdl applicatibes, the
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mimimal mbe effecs bl b enbances tsir hactiviess.'"
Additionally, this will help o corh the deug restint
pithopean, which will boopt the prospects of daweiopems
supiesior drig abernstives "N On the olher hand, Famine
sheeheds are-an eller dizss of i thia2 have 3 wide ramge
of medicml sppleatione” " Additionally, thy wore
cxtensvely wsed a0 the arbtbesl of unmatural smEine
acily ) g well == awymmetric synthests sach 35 chiral
lpatiidy e anedbaries “*7 Thersdsre, it is antcipati that the
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scfitirm, of 3 hiologsdly sctive faminn dohiol msty 5 3
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bﬂllﬂutmmguqumnﬂﬂd liyberid Emmymha
dn'nlr_iq_'md_:m‘il 3 modemn trend Ia tiomedial development
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2. RESULTS AND DASCIIRSION

1.1. Chemistry. 211, Synthesss of Sensotriozote-fassd

JF-Amine Alcahel and Corresponding 1 3-Oxazlidings. The
tithe compimly benspiriarile-hased famine slcolbols-and the
! o oxarililines were munnfactrad by wtlfiring

lhﬂﬂh‘ﬁi‘!ﬂl mrethod shown in Scheme [ The major
Scheme 1. Retrovynthetic Strulegy for Bearotriarole
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slegibil .nﬂ-nﬂuﬂ with 1.2 3-himeidemie & e mois
hetenscyclic compinent (v antihacenal soeening, ete),
Thore are fow repetts i the Herature that dermmstratey the
gntihaiterial sctivity of fFaming deobol™ "7 Therefore, 1o
blocker snalogues 4 and thesr equivalent oezeolldinks §, 2 well
planned retmsynthetic technique was weed to mimedoce 2
!!M[ﬁﬂﬁ;mmnjhmulmﬂimmhbnmﬂmmm
al

The muin posty needed o schieve the

ompounds e wybemmtrismoley 32-§ (HOIR) and
bmmumn.ﬂrqm.hhh—ft_‘u.:lﬂql} The sew sgmifiant
protocd s the resalt of oo ongomy effors 1o onthesize
ot bl motil = pussible plormcophiores ™™
1hﬂume¢}ﬂmh—:ndnﬂudﬂhmgmuluﬂl
gyl ethen Ja— mred & starting materish for the
‘winthetic methods {see the F Secting ) Ditly a few
mun#h:rrmhmdﬂ?ﬂlh'mhmphlnlw]hlht
iersiure, ™ and most of thess are smocisid with ofe of
Mlbnhtﬂuﬂ-,m:hzilﬂngrndmnnmt,:humdd,md
ﬂpmmmmh&mhlmﬂ,hwulhmﬁﬂmh:
hmuﬁaﬂqltndmﬂr:mrndmﬂnfujﬂu[mmﬁw
producing HOB from eeily avoishle mw pulerals for the

synthesis of targot compounds (Foheme 1 wtep a) We wsed
the microwzve (MW) mrubotion mndition 38 3 soscunven
tipral ensrgy source o mpkily accomplish our gosl In thas
Inatrcr MW resctin seliaiios was applisd o s eguiniols
martime ol Emtrachlarpbereene and. hydreEne
hydrate In ihe preserme (f alisholic ssdium carbonite
(Biotigs: model: Toitimtor EXP ED 355300, 0i2130). Ondy

Scheome L Prepanition of Besmstrizrle-Bused f-Aminn
Alcabol and Curresponifing 13- Oxonubidines”
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Hal Alewdyslle M L0, MW, Torim 1;, WIS by i)
IMMYWECDY, {1 syund, ., t-.'l £} T 23 by
H—an.]_l_ﬂ.,fﬂr;ﬁup.d- dorrlesrm in cose buth
reactanti ar sobids; {d) {CHD), pest grnding, n

1025 min witd respuivedd fos the Feemation of producs 2a—fin
s excilimt yaek of SO-905,

The requimed benzotmnzole-ased | pthem Aa—1 were
ﬂmpmhmdmhﬁh[nmwh_gn]ﬁﬁnfmm?—
3 h vii reactions betwien 1a—0 and (+)}epichlombydsn =t
mrm tempentare {Schome 2 sep b), I'ht[lmd:n.i;t:h—fm
cxracted by using chilomfirm, which weie then puriited by
using flazh chrmatography with an eify acetate s p-hesane
syutem und exminml thmogh u'_tr.:ltﬂjlt:h!llmmd]n‘&
nuchesr magnebic resenEnce 1HMH.'I. Ut NMIL ol mass
speamEmitry (MS5), Then utiisng the fiptimal cosprclitinete
siated i Sehemz 1 (op o), benmtazede-hesed | ghyodyd
ethers Y § wete expossil to amiinnbysis fo creste & moved srries
ufbmmmh—hiﬁaiﬂmnﬁknhdnﬂlﬁmmhﬂmma
nominey of ﬁlﬂuqﬂﬂnmtﬁlﬂqdﬂ‘fi#
amies by openimg the rag of epusides”
npprnec et eses aguesus < rlﬂl'n‘:mn Hiil Dl‘.lh'ﬂlﬂl‘
grmd:mmypm:mim.“" ﬂllrm.ll.wphum:ﬂm
carry et aminolys of 3a usng liopopslamine under squeous
condiions. As antiapeted, an obvimus reachon took place
wiiliin | b produciag the secewary pioduct 4m with
exelient yiddd (9P%). The resstion wis ship pesfommed in
uther poler sclvents, such = CHEN {methyl  cranide),
wirubydrofuran, (0l (crbon tetrachinride), and DEM
[ hibipamerihane |- Biwewpr, walir fymed ol o be st
E&Eﬁﬂfﬂemﬂmﬂmﬁ!ﬁlﬁmm tie Feaction

ey nest comuifiors to produce the highest
nddufﬂnmgﬂd:mlm (Table |, entry 9], indicating
thit catalyst- s st oomllitioos winre e st
fenenble oz i atiicipated mwadEtn, Howeses, in diuitions
where both reactants are tn the solid viste, post 2w drops of
dichlamifors wers pdidod w homiopenizs e maciion citaremia

The provess was then applied to varsms  hensotnarole
itychilyl others 1h—fn1ntﬂ:mg_ﬂ:l:nfnrd1hm.mﬂ:urr and
nittn groupe. The maction outepme s summanzed in Tabin L
The syrithetc bemniranlé ghycidyl ethers § heve presamabily
demonstratssd moce rezcuity than regulery wsedl and avaduble
epuides (such » styrene eporide. cyclohesede eporide, and

ryslopentene q'rundf} IV llgm.l.u;ut io opte ithai
mﬂkﬂdﬂiﬂi‘[ wit abn eberaa] omile o e previnus
ropatt . Fourteen mewer progluct moleodes 4a-p wine
genersted without waing s ctalys under mosd reacivon
conditiems, & mdiested @ Table &
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Addfitionally, B hes bemn @mdimed hmagh ety
et exjsive fiumation of J-Eming alcobinks with 3 secoshcay

sloabind functinnaily was aheenvrd i the present imestigation.

Ihuﬁzrmﬂhmﬂfﬁh\lkr:;hmmh:ulhulmmﬁmﬁﬂi by

the thepretirnl stmdies | see Soppovtmy, lformasion),

A series of matching benrotriarole-based |3 exzsabidine
Sa—j werr podiEad poemoellent yield by opchmng the
sprithesizad fFaminn slcohol molecules utilring paraformalde

fiyde in the presence of 10 mol % atkali, as shown in Table 1“

Mih_umﬂrﬁmkmwnm:dﬂhtlwhh
binactivites wfh-mcm.‘ldmlﬂ]unnﬂmmnfcmm
besettraeedaied |V oxmelidines s medicmally prviegnl
plermacophores tal miy operate = & potentisl fherapeatic

molecnle (Scheme 2, step ) The fovmation of tarpet
molecules, ie, beirotrizidated flaming sfohol 4a—p amd
Permmtnamatited 1,3 mumolldings S wem sstnfactorily
m&ﬁdw‘unm e NMR sl MS tecks

[.ﬂm!nan Trpe Cullue Callechon I:.H.'ILE} 25FR] wih
AT luhhlurfmuﬂkm{!ﬂ!.ﬂuf'ﬂ.&mﬂﬁl
M, & « Also, the compounds 42, $e; 45 4, 4m, 4n,
40, S Se, S, Sg eind Shoshowed efitchve activity agsina
Burittes subif@h (ATOO 6633 with MICs of &4, 16, 15, 16, 64,
I, o, 8, 3L o4, %, amd 16 g, respectively.
23, Biological Soeening (Antimicrobial Screening of
Compounds). The camporanls werm evaluated for thee
antimicroblel setity using the microdilution bisssd method
las per Clinkeod and Standards Instiiute (C151) guidelines|
ngateret two Gram-positive. bacteal strsing (S smoe ATCC
2593 and A wbbis ATUC 8633), iwo Grm-negative
bacterial straine (Escherichas soll ATCC 25922 and Pewdums-
e wervgees ATOC T7853), one yeast (Camdida alingpm
ATCC 34433) and one Slemontous fung (Agerpilis niger
ATCC 164M). The micnublntion sssays were pethirmed i
sccnpingg wilth the procelores sofimsd by the CLSI
Musliss—Hintun dger (MHA) ad Musller—Histon hmuth
{MHRB) were proparesd & per the mamedachorer’s mstroctions
(FiMesdia Laborsturion, Indiz) it the antibacterial ssay, and
for antifoegal testing Saboaramd devtrose beath (SIHE) was
i, The Ium-u:illu:ﬂmmj wiere EEpaned in MHE and
S0 by fresh foncubumy of the coltires mcubeted a8 37 °C for
u—z’qh{ﬁ;:huu:él.mdu'm%huhﬁnmiuqd
calters with 100 mpm wnhlmmumrrmn-uf
approximately 56 hg CFU/ ml (evalustied el uljuiu.'l
spectophotometnclly at 625 nmjf. The bacteral snpensions
were farthivs dilubed wetls MET to abgsin 48innl moculym af 5
% IF CFU ml, and for fEnged sspemien | x 107 CFU/ml
insiulum was wspil dm S The anlibswieoril sap wee
perfurmed in dear O6-widl L-battomn mismotiter plates. nitially,
the trst conponnils were sorremed for artthachrrlsl sctivity of 3
slightly higher conienirstion fln wpfmi), o these thal
m-ﬂﬁmmm;mlmrr m'_lrfuﬂ_.h.u'lurﬂn
diffessnt concentrations to olam - MIC and =mimoem
hastencudsl concentrtion (MBC) vaimes Rach exponment
wos sucompanied by s r.ud:w control contsEmring beoth,
pathopen, amd 2 kpown i empound amphotenom ([
cB"lruﬂmﬂunilﬁ—ﬂ.ﬂ]p;FmL}_,Lc.:hndﬂ'dmﬁm;dmd
15!.|hm:E|:|:.| aremtE, FoEwCEvcly, ami 3 negetive onmmol
contsimmig bimih dnd pitliogen The plales were meuhaiml
fir 24 hat 37 "0 for baterial cultores wmd o 28 °C for 48 b A
The will contsinig @ mnimum concembrsfion ol the
covmpremnd m which theve w no visesl growth » comsidernd
it MIC. A foeiy iveculism Frm the welld contaiming mo vistal
mtﬂs streaked oo the MHA/SIYE plate for MBC/MEPC
pinimum fungdidal concentration)l.

24, mlﬂmmmrmﬂ'@lhﬁ?
medcinal chemints o dentify novel drogs ut Low cost and in s
shorf smount of Hme= AutoDlock Vins and Chimers
solbwnre ™" were wed b elficiently adhieve moleculss
dodang The dociimy appoach = weed o Eome the
inpetiEm i matchy of Bganeds and proteins with e least smieen
uf energy. The compound e s diockeed with GGILA protein
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by esing AutoDock wffware. The ljpnd was docked i the
iunLhuuilui.uuHh:tﬂtﬁm!pnm.uunrulﬂmtmﬂjlh!
Bocking . ooy smalysd to fed the loeest valce. Fljiine 2
sharws that 40 i woobnd o the pe—sipma mtemction. wiih
Lewots, wany allwl 3 well = piolivl temctions with
ValB36e, AlaDoh, MeD02, Valds4, anmd AR

TrHM,

Al

Howerer, componnd 4& sleo bind firmiy to the active aite
throuph one conventionsl bydrogen bond (Lewf28). While
Prudld frmid & halogen (1) inferaction, bisides: ot
renidues alse foungd to be bound ko control dasgs through van
der Wals Inderactinn depicted in 2 o dimensianal (19) plot
(Figues 1), Compomnid 5 binds threngh oo convenaml
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cetwn—hydmogen bonding o e der Wil mifesction
dipittad i a 20 plot [ Gyurs 31, The himfing sifinity ¢y
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1F we compuare the binding sffimity energy of control drg,
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with —7 % ani] —R.4 beal/mol, respecively

15, HOMO-LUMO analysis. The tophest covupisl
mulemmtor ahital (HOMO) sl e liwmst uneCLupEed
swilrrnfar pisia] III_r"'a-'I'.l'.‘Il'Il =t b emily vhserved by GEng
e Gayssiew prnlgm et e ghven m e 4 The
Femntier motcoulsr vrhitsh muk= I posshle o indrstand the
toecal reactviny of molecales. Accondiog to Fakol™ 1o stody 3
chiemboil resciion, only the two-molecalar casisls FOMO and
LMY ame of rend mifcrest. "The HOMD prowddies information
oo the electrog donor dherscter (mudeophiic alte]), whweres
i UMDY mdiates the cedron-recephor charachr of the
muoleule (eleciruphiiic site)l. The green codr ¢ o
e pemitw phase and the red color indficates the positive
plase I Goohe seen fmn the pliat of HOMO levl
cramioeEmd A All peniitive 2l pegattvee region e gmedal over
Ahe simiem fing st with. the nwityl Erog aml
pastially over the e membered vnee In the LUMO lest of
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Figure 4, JIOMD 13 with an cniergr pap

componmd 56, pomtpe and EspEtve Epaas ore dainuted
s the s membered. dog pttached with: 3 chivmme stoem
Whezsa w the HOMO of compound #¢, the postive and
negAliTe EEpUcs ArE sperad gryer the phenyl mrg and I the
LMY of componmd 42, the posiiee and gt ey &
spresd e the phonyd Sy s well = on e membaresl foga
The ditfeene bebwern the mzngy of e HOMO @ml LN
i dedined g the rrergy prp AR, This reflecs the poliiratsliy
aml chmmial acivly WAbin 3 molecds | pEemides the
trunsfes of cherges o the mmlicale. This quEniity el
chamcterivsy the dismics| myctivity and the ldsmtic wEhility
of the molecale Whan the HOMO-LUML mergy gap s
hbghy, the Wirw oF elecizoni it the hiphe erergy sade s dihcult,
makang the moferuls hund and |ess mecrve. Besilts reveal that
the HOMO-LUMO mnengy gap (Biye—Emp)  egual bo
LBl eV in A 2nd L84 eV in-Sq. respoctivedy,

3. EXPERIMENTAL SECTHON

31, Materals and Mothods & Niamdhlemlomeenes,
lzslee. mimolivilate hydabe (98%), subitibuted dnllines
{+3  epichlorobydein  {Sigma-Aldnch), sdiom okt
potmesium  carbonate, dliphitc amines aich o bertlary
betylmmine (HiMaedia), and sopmpyt amine (SINCL) wese
wned| @ received. Meling pomb wee méonded @ r.lptn
apiferss wing the ANAL .U'I meinng point sopEre 'H
NME (400 MHe) md MC NMIL (1017136 MMz} ipectrs
werr e=qnrdked 1 OV, ACILENDY soiutions with ‘ThES a3 the
inerna atarsband op @ mker AVANCE I HID specimopmeter.
Midse guabpsis wos amied ool ssing Nessm UTHPLC @ 1W)
A" with 2 STL-30AC Moezera autusampler coapled to s ligus|
chrmmatigmahy—mess apetomemy [1LC—525) #0 tmidom
mis sEciometsr manafcinred by Shimsti Comporsliom
Tokyin, Jajran. The saslsste of afl these colipounsh was
prrformes in 2 full s e with mivopen = the micchce

12, Mioobial Straimi Hammed ormms 5 surms AT
25021 H osebiiia ATOC 6633 B oot ATOC 25002 md
arugimesy ATUC TP8RT; the yeas € aliviooms ATCT 28435
and the fungsl stzim A niger ATCC 16403 wied for
anfimicrobizl activity neeming weme procamsd fom ATOC
The strains wrie cultured in potiho dexirose broth (FON) and
mietisnt ager 3l 28 and 570, respectively, in Petn dishen for
1% dup

3.3, General Procedure for Synthasis of HOBt (2a-1).
A migtuee™ @f copung chlombensenes | (T mmiel) and
hydizome hpdiziz (9 mmid) m 5 ml of shmmel m He
s % v e

e iy B R

& il JOTY,
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preemie of powdersd Myit0, (5 mmell ws sibijoond
irmdistion’ = the Empesiue of 70 °C iz 2 MW =
(Hiotage, mndel- nifistor EXI' FU 353301, DL2050) for 10
m{:mzp!hrﬂmﬂm:hlhqinmﬂtnmluth:m
pmd the MW nsl wis wohjoctad. e fmadation 3t 1290 70 e
2025 min ), Whett the reaction gol cumpleted | sgending fo
iuin-beyer chrmmatography [ TLE) ], the mizture was pocted i
2 ml. of ice cold water and is acdincsfion was comed esing
L'M HO [pH, 32-35) to produce the crude product in the
form of 3 whits peeopitate (1c was opllected s 3 yellow
precipitate ) The preciptiates were then sibjectad to ffratios,
wahed using 3% Nall (aquecn aolution), mmd wese
sihsrquenity aniected to by meana of meomyaal
Besthon esthes by wtill=img EIOH or CHOUL MeOH dolvent
wpstem 1o produce prodicts devoid of impeniiss w3 vy hgh
pidll {A0—00"% ) _

3.4. General Procedure for Synthesis of Darivatives
of 1.{Oxirane-2-yimethoxyj-1H-benmi{dil1 23] Tria-
zoles (3a—10). A mixture of 1-hydmozy bermotrisiibe 2 (3
munol) and (£)-epuhlo on (35 mmol) m 3 ml of
dimethyl sulfodlde [DMEO) in the presence ol powdered
KO0y (3 memnl, sstivats] ae ) ) wim stimsd ap momm
tempieratnre for @ duration of 2—3 b Ven milliliters of disiilked
wEter wean i pddced tothe reaction eixtore, snd de preduct
was extractesd mming chiproform {3 x 10 miY. The combined
ofgmic bepem were wmhed oeng satunshed . MaHUy oy
pofution {2 % 1 mb), folowed by disslied watzr (1 5 mi),
Ahen e with 2 sl b=ine, sl Gnally dosd o sntylnus
N3 50, Fzmovil ol cuss wlwent was omed ool under
mednced presape comditions, and the prodoct obimioed moa
crude form was sobjected o parification ming  column
chmmplography 1o obksin mespective bemotreszole ghycidyl
ethers Ya—Fin 2 high yleld (3003,

1.5. Genaal Procedure for
zole-Baad fJ-Amino Akohols [43—p). A mimre of 3 (1
amol] and an’ appropriate aromaic amine (1 memol ] was
stared 3t wom temperbey under solvent fres conditions
Afier completinn of the maction, as indisated by TLE, Lhe
thyl sztais/lenpe = e sshvend spem. Hisewer, @ Lhe
caie of ‘compoutids 4p—f and dl—a whese . ewem of
mopeopyl/tertiany. butyl amme (15 mmol) wan used, @ was
nmoved under meduced preveure bofre farther
mummﬂqm-itmmnﬁmnﬂhmmrm:l
.ul e

Gznaml Profedure for Symthesis of Banzofria-

zole-Comtaining 1,3-Ohazolidines from #-Blockars (53—
I} A miziure of Hoeming ileohsl (05 mmal) and
panafrrrmaldetrde. (200 my) 0 the of 10 mul %
tu!&mduuum;ﬂfm_(]mnﬁ_lmrmmﬂhﬁam
min ysing 3 monsr and peste” Resction proges W
checind through the traditionat 11 method wsing nbegoe/
HoOAL (§:1) 33 the solvent evters untl completion. (TLC,
Taple 3} Afznand, 2% ml of DEM or chinmion: was
sdded and the  reslting produst was puriesl - thauggh
irstion. The residur on the Blter paper wa

wemsbied with acditirmal 23 ml. of the sobvent. In the end, the
no-collected Gltrate wa nedieded under wdmmi evigiorathon.
The crsts privdects 5o obizoe) wen pentsd by chopmatop

aaphy ulilizng 0120 me soe sz ged 10 pot pure (3
vEEoEidiE Sa-§ m an ceiEnt yiekd

-of Banzotria-

4. CONCLUSIONS

The covraged methmbalogy hus the =hvantage of opening the
eponide mpg withoul any citzhet and sslwnt o sifond the
mﬁnmhnﬂnmmm.ﬂmﬂmh”hlﬂnﬂ tn conclamom, &
revieell and ellsiend sdviscatmp o cialpt- and
mfvent free mootr & demonstroted - towand the synthesis of
diverse beanstriznle hesed [ aming aloabils 42— in goeod w
exeliend yadd. Mﬂqﬂﬂ'ﬂl these famuno alophods wers
utilired (v homish the i creplifines 5a—) ‘The
smyeture of thess compounds was amalyzed by 'H
MHH,"EHHF.IMH&AHHIM:[MdLm.puM
wits mrEEmd fin i viim pharmecelopical smEthdEies I wn
isbwerved toat the (oenpounds 4o, 4e. and SF shiwed bigh
potential miftaceial vy ageinst & awcn (ATCE
HH‘\},wHklhmwm&hhlhﬂhhhm
Se, Sf, Sg, amd Sh reveal poissl ativily agmine Bosabtii
(ATCC afi3A) svd mabuced hiistie efivcls sgaiost both
G- positive pathopens [Suppotting Isfemation). Moleolis
dociing shodiss of compommsds 4 amd 41 were corries) oot on
the proleim nrl.l.nﬂ-imw The resuliant hending energy
wis —7.8 and —&4 kolimol, modicamg  thet the tile
compounds ¢ be atudied forther for thelr medicsnl
appleszin,

Uhir Em was o explore the bicactive aatibacterial potential
of the comppunds thet s wnthesied through 3 novel
miethodelogy. 1t can be inferred ot 48, 4. 41, 4n, S 1ol 3h
mﬂap@ﬂﬂﬁmﬂ:ﬁ@hﬁc@mﬂd
antibactvrad wilsaances The malecuber docking sludy confmme
that thess compoomds are most wmitahle fiir fother sundiss
towrand the devilppmant of antitacteril mibsiances Literanre
gl has  rEporiEd I.tl.it these molizules dhow positive
mnhnchuﬂr_'ﬁﬁtr_ - 11‘rnt£1r:,hut_lhrrrqhmhl
chmmical modifciion @l symhesh of e orsponding
maleculp with 3 high yeeld we trind to evaluate the biosctive
propertits of the afwemimtoned milotnles, imd the resalty
rewealed that thes demical mnlecnles spccesdfnlly enhanoed
thelr snbthesternal propesis {[nthrrumprunﬂrdh'lﬂu
Suppartug Infrmation ) [ antnpaied that silent metzhoii
pn:h:lrm- luve been mvelved, which hecume avtive afles

wmihesia of the chemical moleogles. Hencs,
ﬂrthﬂdfmudmutdhnmmiz_imiﬂnhﬂmﬁlhﬁdh
candurted uifEmyg in vve modeh o detvmane e eifesy

= anfibistics
Addditirnalty, it i to mention thal the pressm
inveatipatiog b 3 o i :mm elliosts uwais] thie

development ul'gmt!anrml:thnddugm‘_ﬁﬁ_. ; crestion of
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