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Tunuidedldiauisnisduaneyt WA lnuvsassiluiidaesawvsa)dulea (4) wuu
Tumeuieuiiseduuamwesansieiuanuesdusznou i Bulpa weadiled uaverlsunfin
eiuriamefiisinglfanneifitaidlasigeslsimudaliumdususaljiteor annisfnw
wuianzmmaaesilidadialnsngeslsiimudaliun 10 Tuao 1Wudissujiser aeldnns
Iandlusviaranglanaslsdmulians 3-(ae3ausa)dulea (4) Wundnieifideanslufesay
Ununaniegs uddeldAnumaveseyiudiuumadlesfisingunuiuusvududiumisn 4 Ay
Huansiadiu wanisinwnuinuusailesfiingfdiinaseu Wy aaedu Tusiu Tulas) vuag
wudulindn fusilufevazfiganituusiadlediiinglididnnseu (du wmend lensend)
uenanilddnuguinissudueuluiuearngladinavesasduaneiildnnauisouasnudn
a13 4g wansnrdnissudaoulesiuearngladinanslunmsia (% nissudaiinmududu 1 fiad
Taand Winfu 65.47 + 0.22%) fetiu anansaldans 3-(WA-lawmsassiiluildawsawnsa)dulaa
(4g) \Ju Lead compound LﬁaﬁﬂﬂﬁmuﬂﬂL‘ﬁulﬂua’lié’ugﬂLaulsdﬂLLaaWWﬂ@JIﬂ%Lmaﬂjﬁmsl,miLﬁa
Waunduenshwlsauimiunsly

o o

ArdAey : 3-(VN-launSassiilufifiaesawmsa)dulas, a1sdudveuledveaningladng, e

[

ShwlsAunanu
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ABSTRACT

In this research, a one-step synthesis of 3-(N,N-Dimethylaminophenylaryl-
methyl)indoles (4) via Bi(OTf)s-catalyzed one-pot three-component coupling reaction of
indoles, aldehydes and tertiary aromatic amines was developed. After an extensive
study, we found that the reaction employing 10 mol% of Bi(OTf); under refluxing
dichloroethane gave the corresponding 3-(diarylmethylindoles (4) in moderate to high
yields. The effect of substituents at C-4 position of benzaldehyde derivatives was also
studied. The results showed that benzaldehyde derivatives with electron-withdrawing
substituents at C-4 position of benzene ring such as Cl, Br and nitro gave the desired
products in higher chemical yields than those of electron-donating substituents such as

OMe and OH). Furthermore, the synthesized compounds were also evaluated for their
Ol-glucosidase inhibition and the 3-(N,N-Dimethylaminophenylarylmethyl)indole 4g

exhibited promising Ol-glucosidase inhibitory activity (65.47 + 0.22% of inhibition at 1.0
mM). Thus, the 3-(N,N-Dimethylaminophenylarylmethyllindole (4g) would be a lead

compound for the development of Ol-glucosidase inhibitory agent for the treatment of
diabetics.

Keywords: 3-(N,N-Dimethylaminophenylarylmethyl)indole, Ol-glucosidase inhibitor, anti-
diabetic drug
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uni 1
UNUI

1.1 anudrdguaznunvesdynninnisive

15AIMIY (Diabetes mellitus ¥30 DM 39 Diabetes) 1ulsanianfifuaedudiuiu
wntudagtusazduudiheivnliuiutusesq nalseiummudadungulsaiinediunism
HangyeIsBadissauiimaludengulunaiuiiliiineinislageles nsgmeuinazi
Vo mldlgzunisshwmensnelminnnzunsndeudeundu loun nnzideadunsnaindlauain
L1214 (diabetic ketoacidosis %58 DKA) Wag hyperglycemic hyperosmolar state (HHS)
UBNINULIALUIMIUGIND IAAANIIZUNINGDULTOTI 19U F0UTZAMANTON LHONANTIONINNI
we Anedie lspialaninden Tsavasndendauss tnnne wavuwaied dWudu (i35 duny,
2552)

lsatumnuinandudeundndugduliiisanensowadlusienieldnavaussetng
wingaudedugaunnds IneBugduimihfiaruaunisiudsuiiniangnaadudisanigludu

[ a a o =3 1 b4 M 1 = 0 Y =2 14
nau mndugdullymnazdwaliwadldarnsafninaldldls dmadwmnddunssua
donunn lndsduresdueanuinislaany Wumalidaanzmiu lsaumnuwdslaidy 3 gia
van laun 1samiueiia? 1 (type 1 diabetes) w38l3gndnypiluImuiidesiansuyiu
(insulin-dependent diabetes) fUredulsaumuiniiiuszuia 10-20% wazdulvgjeglu
[y <@ A w1 a Y | [ o % a a . . = & a
Jonnusetogu iinan B-cell vasdusaugniianeyiilivindugdu (insulin) Jadugesluuia
Lshu denalvinglaalunszuaidengs Tsawumnusiiag 2 (type 2 diabetes) w3ai3enanienile
Fwurmunlidfisndugau (non-insulin-dependent diabetes) fUaefiilulsaiuimiuyiinid
Uszanas 80-90% uavdrulvgiiiengsiaus 35 VAUl iinaniinshedesuyduluwadidmung 1wy
¢ v & ¢ v o & v a A I3 A a o a a
waanaLle waddu wadlviiu Wusu wazlsaiuvustie? 3 Wulsawmuiiiaiundged
AssAgeliineiiuseiRuIvuLneu (algls uny, 2552)
= [ £ a 1 12 1 | < [ ’o’ =

gnilglunissnwilsauimanulutagtu dvatengu lowd nquendinanseauiinialuien
(oral hypoglycemic agents) fagnau e1dann (Sulfonylurea) srnguinlailyngudan (Rapid
acting non-sulfonylureal insulin secretagogue) nau# 2 laun e1ALiaN1T88NNTVDIBULEY
(insulin sensitizer) A8 Metformin Thiazolidinedione &g1visassnguinasudulngae
a ¥ al 1 . = [ 1 [ @ a £ o Y a
fnad19Ae 1y 81 chlorpropamide Failusnguendani Wusiieangnsend vinliiAnaua
U19LAes Lawn SIADH danalviiiin hyponatremia s3uvievinliiin hyposglycemia lugaseny &1
Metformin finatnaihssinutss laun iWeewns auldsusa mauld wazmiswanideenisldunvin
UiugUrgidgssion1siinnide lactic acidosis 13y 1saiu 1sanilaguinal 81 Rosigitazone
(Avandia) ua Pioglitazone (Actos) Faduelungu Thiazolidinedione finaidulaun vinlvigUae
Uiniaduyszanu 4-5 Alansy 1We991nn19Asw09Un Lagnuiviliszau hemoglobin anas
wazvhbAAndusnaule

1
% =

gdnnqunilanldlunissnwgiaelsauminu oA gNFUTININATURIMT

o

aslulawmsaludild  (Ol-glucosidase inhibitor)  enguiliiueniiesngnsdudueulesl o
glucosidase  Mutlsanldvilinisgadungleganaaziias  TnalunisanseduiiniandeeIms
(postprandial glucose) tludulng sinquilgngadudinsaneteennyiiilal systemic side
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effects NATIASAANUUDE WA 11999A NIgANUDY aneia) UInvied lagnizonlasueiiu

seAvad nssuldenluruinmig wazrey USuiintuastivannisiianatiufesda enguillaun

acarbose (Glucobay) wag vogilbose (Basen)

OH

Acarbose Voglibose

=

s‘d‘m 11598519999 Acrabose wag Vogibose 31 ued é’ué’ami@mummi
mﬁ‘ul‘almmiumia

Luax‘i"iﬂﬂNN‘U’JEﬂiﬂLU']WJ’]ULW‘LI“UNVI?]‘] Y 'LJﬂ’J‘I/IEJ’]W]ﬁG]i‘ViaWEJﬂﬁ@JlG’IWEJ’]EﬂlM’]LLauWGMUW
GI’JEJ'ﬂ,‘VilIE] Vls[,slﬁﬂﬂﬂiﬂLUW%’JWUIﬂiJﬂiuﬁVlﬁﬂ’]WﬁﬂJu wazilnatafgsanas nIolulinad 19Aes
bae Immawwzmimmmumﬂ1ig]mmmmsmﬁﬂmmm’tuaﬂa ‘lﬂu‘iﬁﬁﬁﬂim’ﬁﬂUWUﬁ’ﬁWﬂJﬁW]ﬁ

gudaueulysl Ol-glucosidase NulsaldnarvsiinyanuanSugsTTuTIRLaraITaIATIZRvaIY
¥3n (Ghani, U., 2015) fsgnaiandlanatl

(% L3 ada

1. lnssasansnandunsssuvaniagnsdugueulel a-glucosidase

asudn fuaifidgvidudaeuley o-glucosidase Miasiissauutsmungy

1%
Yo a

Iassasnslasall
1.1 ansiilassadadsunuutingia (sugar mimic)

arsfinulusssumfnguiifunguilihauladesnnilassateedeluanadinng waed
wuiluieldsnwilsauannuld aﬂiﬂdmﬁlﬁLLd iminosugar A198194%1 1,4-dideoxy-1,4-
imino-D-arabinitol (DAB) (1) 2R,5R-dihydroxymethyl-3R,4R-dihydroxypyrrolidine (DMDP) (2)
Faanldainuaves Angylocalyx boutiqueanus 1ne DAB (1) ﬁqwéﬁu&mu%ﬁ Ol-glucosidase
Tudad (1Cso = 0.15 UM) T8dn31 (DMDP) (2) (ICs = 0.71 M) (Kato et al., 2008) iiloi3aq #14d
113378913185 YRUSVRe DNJ (3) ﬁqw%‘é’ug’uau%ﬁ Ot-glucosidase TusgauUunans (ICs =
5.53 M) (Yan et al,, 2013) uenainidemuananga thiosugar Inglulassasafoznoudames
wnuleznexlulnsiau f1o8199u kotalanol (4) uaw salacinol (5) Fqnidudueulel o-
slucosidase wuluauainindeuvosiunadniu (Salacia chinensis) 3slusnuanunulusias
suaqsm'sLaL%ai%jaiauaﬁ’mﬁiumi%ﬂmp:iﬂwmem (Yoshikawa et al., 1998)
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OH OH OH /?in

\)\/OH : z
A(_Z A(_Z St E OH St é )
OSHO; HO OSH
< O3
HO  OH HO
DAB (1) DMDP (2)
DNJ (3) Kotalanol (4) Salacinol (5)

sU 2Iﬂiqa'msuaqmﬁmamﬂmmﬁsimﬁmau sugar mimic fifgnssudaeules a-glucosidase

1.2 @130y chalcone glucosides

1
o

d15U5eNnav chalcone Mvagiuluanauinianieiuse glycosidic Wy a13 6 Feuweanla

=

nileidevesiie Balanophora tobiracola ) mqwéé’ué’uaul%ﬁ Ol-glucosidase Tudas (ICs =
0.4 UM) (Tanaka et al., 2005)

OH

3 HO
R, O 0 HO
2. (0]
R Omo OH oH HO Ho
o HO
R OH
oH T HO

OH O HO galloyl
OH

(S)-HHDP

6 R = galloyl, R? = R3 = (S)-HHDP

1.3 a1sngunalivesn (Flavonoids)
1ol 2010 Ryo wazmny (2010) lauenaisngu polyphenol 91w 12 lassaiialaain
Fulensvan 3adideni9inendnansin Broussonetia papyrifera wawWu31 @13
dimethylallyltetrahydroxyflovanol (7) wa s papyriflavonol A (8) figw $dudaeuleio-

slucosidase lngdlAn K = 4.2 UM uaz 2.3 UM asddi Tnewuigquslunsdudsazdiniude
lassasading prenyl i

fivfogludta Dorstenia daulvajazszneufisaisngu coumarin wag flavonoids
Inglanig flavonoid ﬁﬁwgwuﬁlﬂumg prenyl #39 geranyl laglulszimealauuwaning awusn
nane uavendnldlaldfunduiidueduiiv dunishnde uagsnwilsalade FaanmsAnw
WUINEIT 9 hay @15 10 %auanlé’maﬁ% Cameroonian Dorstenia psilurus %qagjiu%ﬂ’a
Dorstenia ﬁqwééJUgﬂLauI%ﬁa—glucosidase I8l 1Cso = 4.13 UM Lag 7.51 UM a1uansu
(Tabopda, 2008)
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1.4 gnsnguuauln (Xanthones)

#1304 Xanthone fiwenléiann Cundrania tricuspidata d?ﬂ?%fyﬁqwgﬁ7uﬂﬁﬁ§m
pondintu drunisudedaveaduidenialouasgnidusniay dourlutl 2007 Seo uazane
(2007) tasn891uInda75 macluraxanthone B (11) cudraxanthone L (12) 1,3, 7-trihydroxy-4-
(1,1-dimethy!l-2-propenyl)-5,6-(2-2-dimethylchromeno)xanthone (13) i & ¢ cudratricus-

xanthone F (14) ilqmww,aulﬁzm Ol-glucosidase (K; Useuad 5.8-8.9 UM)

11 12

2. Iassadwansduasennigvsdugseuley Ol-glucosidase

Luaamﬂmswamm%ﬁssuﬁmmmuiwma]JLﬂmsuiamsmuqmmammw‘lwsmmuastﬂ
ﬁ’]sLﬁJJUﬂ’Jﬁ]‘EJI@WE’J']EJ’]MﬂQLﬂiﬂu%ﬁﬂiWZJi]VlﬁVl’]\‘]“lj’quﬁN‘] Juan FmsuansduaTIzndisieay

'3

nflgssudaeulssd o-glucosidase ffegnaseluil
2.1 ansduAsEnilassas1udeuluudinig (sugar mimic)

anduanginilasasadounuuihmauasqussudaoules d-glucosidase Suunlé
Ju 3 nqu
1) a1sdunIILANgy Aminosugars
@158z N-substituted 1-aminomethyl-FD-glucopyranosides tHuansdansizi
nauvisiiigrsdudaoulen Ol-glucosidase Tasfidn ICs Uszanm 23 UM &9 20 mM
fhegnatu asUsznou amido sugar Mvaunuiidy cinnamide 15 uaz 16 fquissudaeules

OL-glucosidase Tugad lapilAn 1Cso = 23 UM wag 5.6 UM audisu wananildamuinnig

v
v a1

Wiguuwlamyununuueglsuninies cinnamide dnasiogronisduds lnegnsnisdudiaziiai
Paawlosuviad 4 1Wunylensend (Bian et al, 2013)
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2) asduATIEANgu Azasugars (Iminosugars)
dodan “ﬁlﬁﬁmié’qmiﬂzﬁauﬁuﬁ‘%ﬁmlmajmm Ol-geminal dihydroxymethyl piperidine
Lae pyrrolidine iminosugar deldlunisdu Q’jﬂ wwulysl Ol-glucosidase Tnoans pyrrolidine
iminosugars (17 ua¥ 18) Lay piperidine iminosugars (19 20 wag 21) A1 ICs 8¢ lUYI
0.028-5.0 UM (Pawar et al., 2012)

OH oH
H
N \
HO_ HO—
—l=R! S ‘"
N HO O OH
HO R2 RZ Rl
17R'= OH,R?=H 19 20R'=OH,RZ=H
18RY=H, R®= OH 21 R'=H, R?= OH

3) @sduATIENngy Thiosugars
Tut 2010 Eskandari wagmue (2010) laduasizitans de-O-sulfonated ponkoranol (22)

wazawmeslelolgwasnaiwmis 5 a3 23 Fanuindgnsdueulesl d-glucosidase AnIaT
nau thiosugar Anulusssuwd

OH OH H )Oi/@;)OH

Clst OH OH Clsf OH OH
HOAQ HOAQ
HO  OH HO  OH
22 23

2.2 a3duATIEngy Chalcones

[ o

Chalcones ussrusgnaudAnAnulaluiiwadiulve wazidu precursor NdAgydnsu

Y] ¢ . . . P o ¢ av o a N
ANSAWAIIEY flavonoids kay isoflavonoids TuNTHALE1SAWATIET 21NIIUIFNAL TTI1891UUT

s

WU Chalcones flgndsneTanImannung 1w gussiun1seniau gndaiulisa HIV gndaunziis
waggndugiAuiuunnses s dedaq Qlafinsdunsiv Chalcones vlialvaivisniingey
=

Tuwagyiianlaiiingesilu (Seo et al,, 2005) 9MNNSANYINUTT sulfonamide chalcones Hgn

ANba, E2D

e

Fudauoulas Ot-glucosidase Tudan lnaans sulfonamide chalcones (24a) (24b) (24c) uay
(24d) A1 ICsp = 12.4, 15.6, 0.98 W@z 0.4 LM Aalansiu

24aR! = 3-p-tosyl, R? = 4-hydroxy
24b R = 3-p-tosyl, R? = 3,4-dihydroxy
24c¢ R! = 4-p-tosyl, R? = 4-hydroxy
24d R = 4-p-tosyl, R? = 3,4-dihydroxy
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uoNINi Han1IMAaninudn @13 sulfonamide chalcones Wuarsngulndd
auansolunslidusinulsamueiad 2 lnedusniilulassadslifdmanglu
Lana
2.3 gsdanTeninguenius Cyclitol
1) Inositols
Cyclitol fioansuszneu polyol Mduas videluanafiduisuaziinglonsend (OH) 1nzog
naneny Yzl Inositols L?Jumiﬁwmﬂudauimﬂuﬂfju Cyclitol 31ANSANWINUINEIS Myo-
inositol Faduawmeslelelswesues Cyclitol azfiunuimdrfglunszuiunIsminalyeIms

(Berridge, 1984) 1A59a519 Inositols Tipefisnesuindguisudueules o-glucosidase ludas
A @15 (25a) (25b) waz (25¢) fA ICso = 16, 18.5, Waz 6.5 UM auaInu

OH OH OH
H X H A H
HO' oH HO o HO' v ~OH
25a 25b 25¢c

2) Conduritols
Wieisq9 4 lednsdunszioyiusves Conduritols vlialuidsluluanausznausiae
indoline %138 indole (26-29) ngansnauiliignsdudawuaiiise (B. stearothermophilus) BnVaga

Wudwﬁqwéé’ugmulsuﬁ OL-glucosidase ag/luge 11-18 6.5 UM (Cavdar et al., 2012)

< Gy

N ’ &g
A _OH ~_OAC N
WOACc
QOH QOAC O
N N ~" “OH
@\7 @ OAc OAc
26

27 28 29

&y
N
@:OAC
7 OH

2.4 g3duATIEingu Thiadiazoles wazaywus
a15UsEnou 1,23 triazoles Nivyunuitdunian 4 uazluluanasesagiuiinig D-
glucose, D-xylose, D-galactose, D-allose, ey D-ribose iﬁgﬂﬁﬂmiwﬁ%umi% Ferreira ey

A (2010) uagliharsndunseilalunaaeugradudaeulesl Ol-glucosidase wuitansnguildl

S aaa

qmé lnediAn ICso agluya 3.8-24.7 UM lngans (30) gnaianian

N=N

\
N OCHs
ko?
o><o

30
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(%
=]

519132 1 Taha wazane (2015) l651891uI1a15U5EN0Y Benzothiazole iy iy
benzohydrazide fiqn38usa ot-glucosidase TuBast Tnedian ICs agluy4 5.31-53.34 UM lag

a@15usenau (31a), (31b) way (31c) R]Sﬁi]‘ifléijﬂéjﬂ laediA1 ICs) = 5.55, 5.58, kag 5.31 UM

ANUAIAU
OH OH
S
R OH
3la

HNTN=\
Cl
31b 31c

(%
v v

Khan wazanz (2014) laanwinisduassinazansdusseulsl a-glucosidase Tubad
Y998UUS oxiindole 31NNSANBINUIIET (32a), (32b) wax (32¢) Aeilgnsdudaeulesd O
slucosidase lnedlen ICso = 2.71, 11.41, wag 14.2 UM auasu

/R
AL
0

N
H
NO,
R =
OH
OH
32a 32b 32c

2.5 @13dunTIeNNgY Peptides
Eichler uagaady (1995) ladensnziians cyclic hexapeptide lactam 911U 26 ¥n wag
WU ans (33) fgnddudaeulusd o-glucosidase Afian Tandlen K = 1.7 UM Faflqndindn A-
methyl DNJ (K = 6.75 LLM)

HNYNHZ

NH

H
No o
0
/©/ (&o 07 “NH OH
HN._O O

HO

33

nfinanudsduasiiungnIneaansleAnvuasiaumansuansurisssufinay
a1sduaszvaiinluie ﬁﬁqwés"fug’uaul%ﬁ O-amylase waziaubeyl O-glucosidase wiald
Uselemiidugndneilsaiumueind 2 egrsseiiios egslsinuansanwanSusisssuidiu
Inniangudlafasdeglusssumivinaiosuarinssadedudou uavansdunnefiignisuds
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wulasl o-amylase waztaulasl o-glucosidase pesesubidiulnadeddnisduaseivane
funeu viededdfuseufisefidnaunauadldannznimanesiiguuse yideitnssne
lun1siaunIsnIsdansiealsusenau 3-(IN,N-dimethylaminophenylarylmethylindole Ingld
Bnsiiie i iiteiinegnuasiuiinseduindon ¥iufAzemeldannediligunss
wag11a1s 3-(VN-dimethylaminophenylarylmethylindole #iduasesildlunnasugndsy s
oules] olamylase uazieulesl O-glucosidase @157 nw D 09du wudn 3-(NN-
dimethylaminophenyl(4-nitrophenyl)methyl)indole ﬁqméﬁu E‘?ﬂ wwulwil Ol-glucosidase 16 f
AT mTrindranuitedladnuuagiaundeludngAunvansduaneingulnafidqnisuds
wulasl Ol-amylase wazioulsyl Ol-slucosidase fianunsasesaniauiludueadnulsaumu
Tanaly

1.2 InguszasAvaslasenside

1) Lﬁaﬁmuﬁ%miéﬁmiwﬁaﬂgﬁuﬁ‘aﬁ 3-(N,N-dimethylaminophenylarylmethyl)-
indole

2) Fnwmavesmunudivincieg vulassainsweseyiusues 3-(N N-dimethylamino-
phenylarylmethyl)indole Lﬁ@lﬁlﬁaﬁﬂdﬂwﬂﬁﬁqw%‘%gﬂLauvL%ﬁ at-slucosidase 7
Fifign anunsmirlugnsrumuennwilsawmnuydalysils

3) feauariaufanseiuliygniuazsesutudndnuilvididnenmlunisinuas
yidefifussdnnuilvivazanunsaesdrnuiildludesenlfiinysslomisons
WALNDIANTUAZUTTNATIA LA

1.3 ¥aUlUnUadlATiN1TIY

1) nsdunTIeeyiusuedans 3-(N,N-dimethylaminophenylarylmethylindole

dunsgioyiusvedans 3-(V,N-dimethylaminophenylarylmethyl)indole 41u3u 15-20
a5 Tneldansaadududulna wazeuNUsveIdulaa WU N-methylindole 6-methoxyindole 6-
fluoroindole 6-bromoindole 6-chloroindole tHudu ﬁwﬂg’jﬁ%mﬁuLLaaﬁlaﬁﬁﬁ%ijmuﬁ%ﬁm
#1199 vueLlsun@n wag N N-dimethylaniline wagayius

2) Aeed fgatiendnvalvesansiiduaneildlagTsmsawnlnsalnd

Anszivminiinluanavesansiiduasesilddemaiin High Resolution Mass
Spectroscopy (HRMS) Aiasgvimvisilsndusiemailn Infrared Spectroscopy (IR) #gal
lnanwallazdudulasiadsansaemeailn Nuclear Magnetic Resonance Specgtroscopy (NMR)
s H-NMR waz “C-NMR

3) mwmaauqmﬁu&wﬂ%ﬁ Ol-glucosidase

11a1s 3-(N,N-dimethylaminophenylarylmethylindole wagauus fiduamenilaann
Wde 1) mwmaauqméé’ué’j@l@ﬂ%ﬂ Ol-glucosidase Waz Ol-amylase agle35 p-nitrophenol
colorimetric 1A TRALUA91N Matsui, Yoshimoto, Osajima, Oki, uwag Osajima (1996) lngla
am13lud (Acarbose) WuasumsgIu wagnng nsNARBIIZYNgn 3 ASY
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s
a

4) Ysudsulassadsans 3-(N,N-dimethylaminophenylarylmethyl)indole ﬁﬁfmﬁ
fudaeulest a-glucosidase Lplldansifgrislumstiudsrtign
Mnuanndeugnsnssusaeules Ol-glucosidase vatouuSANT 3-(N,N-dimethyl-
aminophenylarylmethyl)indole iuﬂ'ﬁﬁ?’nﬁuﬂ'ﬁsiaiﬂwLaaﬂIﬂsqa§14ﬁﬁqw§1uﬂw35U5qqqqm
snflassasmdnifieusuasulasaadelildasiifonilumssudigaulndiAssiefndd
acarbose waganunsailugnisaunuednwlsaluvny

a

1.4 Ney) FUYAFIU UALNTOULUIANAAYRLIATINTIVY

q
<

Hagiuiigunsdulsawimnududiuiunnn ilisinisaadugiluig Aldlunisdnw
Tsaiuwmu enguvisiiannsaldlumssnsgielsaummmuld WWud endisudsnisgedueing
ailulainsnludald (O-glucosidase inhibitor) snduiiiusiileangnisuduoules o-
slucosidase 17'iwﬂfﬂﬁﬂﬁﬁﬂﬁmi@m%mﬂ@JIﬁaamaQLLazi’hm finalunisansziuinnnandetms
(postprandial glucose) 1Wudulve mﬂfcjmﬁgﬂ@ﬂ%uL%ﬂéwaﬂwﬁamnﬂﬁﬂmﬁﬁ systemic side
effects gritldduduoules d-glucosidase Tuilagtu Sisilldannunan Susisssurfnarans
Funseei flosanansiifignisudaueulesd o-glucosidase AildanuanSusisssufarlaly
USinaues fuiuansdauaseiifignisudaeuled o-glucosidase Fudumadondivouidam
Fanan lesannanunsadauasgidinlaluyunaunn mié’fﬂLﬂiwﬁﬁLﬂaﬁiwawu’jwﬁqw‘éé’ué’ja
woulwsl OL-glucosidase fivanenga ifledaqil Inuidenuhansusenevdulaaluansngunis
flanunsadufueules o-glucosidase 197 Faog1an1sduasizinarquidudueulesl -
slucosidase voaEnsUsENOUBUlAG :ﬁéﬁ’ﬂﬁf

¥ 2012 Cavdar wazanz (2012) I¥daaTzsioyius indole conduritol (26-29) Faidu
ouriusdulaandalmitunn Gudu Cavdar uazangldduameiansusznay anti-bisepoxide Tne
n3U1 benzoquinone WU A3YN 3 fumeu o 1) UfAsenlusiiuty 2) U§Asensanty way 3)
UfA381 acetylation ey 5,6-dibromocyclohex-2-ene-1,4-diyl diacetate mﬂﬁ?uﬁﬂﬂﬁﬁ%m
sofuvalwumaielansonledlusvhazans THF ldudnfumidu anti-bisepoxide fsgud 3

l) Brz, CH2C|2 OC 70%
2) NaBH,, H,O/Et,0, 84% ~0
3) Ac,0, Pyridine, 75% KOH THFE 1

77%

(0]
anti-bisepoxide

) OAc
benzoquinone

91w indoline (2 equiv) 111U A3 U anti-bisepoxide (1 equiv) iy indole
conduritol (26) %ﬁLﬁlaVT’lUﬁﬁ%m acetylation 1ae14 acetic anhydride Tu pyridine sionae
UfAse10nTaduas indoline Tiluns indole fae manganese dioxide (MnO,) lawluans (27)
(g“d‘ﬁ 4) v indoline (1 equiv) 11U ATE1U anti-bisepoxide (1 equiv) A1UAIIT
UfA3811U acetic anhydride azlsians (28) \undnfal Faslonondindusiasie mansanese
dioxide (MnO,) azlénansnusiiduans (29) (sUf 5)
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OH 1) Ac,O/Pyridine
2) MnOZ/CH20|2

_—

OH 74%

OAC

|o©..b
O

g
N CH,Cl,, 80%

“OAc

O-€

26 27

~Q

N N
@ 1) Yo CHxCh “OAC  MnO,/CH,Cl, @OAC
N QOH 85% <" YOoH
OAc

2) Ac,0O/Pyridine
2% z
OAc

28 29

g‘di’?i 5

wena N Cavdar kagAmdg 1A11a1s indole conduritol (26-29) Nduaszilalunaasy
gusdudaiouleyl a-glucosidase way B-glucosidase WU indole conduritol (29) 3gNSEULa
¢ . ya A v U ¢ . v A a
wuleyl o- waz B-glucosidase lianan lnsaiunsadudeuley a-glucosidase laiauazhnas
[y N9 Y @ | v o ' . vl ] [y
AU Acarbose VII‘UL‘LJuﬁﬁlI’Wﬁﬂ’m ungunsadudueulesd B-glucosidase laRNIT Acarbose A
uandlun13199 1

M131991 1 A1 1Cso (UM) Tunisdudaaulasl a- waz B-glucosidase wad indole conduritol

Inhibitor ICs0 a-glucosidase ICso B-glucosidase
Acarbose® 9.24 103.13

indole conduritol (26) 18.1 67.7

indole conduritol (27) 19.3 52.8

indole conduritol (28) 124 24.3

indole conduritol (29) 11.6 23.1

® From Koz et al., Planta Med. 2011, 77, 1443.

Lﬁaﬁ'm i Taha uazAuy (Taha et al,, 2015) 1&1’5']mmmsé’qLﬂiwzﬁLLazqwéﬂWiﬁué’iu'q
wulyyd Ol-glucosidase %aqayﬁué 2-indolcarbohydrazones Tnedudy Taha wazamsld
é’«mwﬁaqﬁué 2-indolcarbohydrazones 910 methyl-1H-indole-2-carboxylate (30) lagnns
11 methyl-1H-indole-2-carboxylate 119111 {§AS811U hydrazine hydrate Tu@vinazane
methanol Tagdndndiiunan 6 Falus nuinegldvesudsdailonnudndae methanol axldouius



U3 WAITYINA UazAy 15

994 hydrazine (31) a1ntuthvewdsiilaluviiufisen condensation fuezlsunfinuoadlanyin
#i199 agldoyiius 2-indolcarbohydrazones (32) \Juwdnsat faguil 6

©\/\>_/<o NH,NH,, H,0 @j\>_'/<o AcCHO, AcOH @_/{O
N OMe MeOH, A, 6h N NHNH, MeOH, &, 3h

30 31
sUN 6
Y

415U52N0Y 2-indolcarbohydrazones (32) fidaaszvlagnirlu@nuignsnisduds
wulyyl Ol-glucosidase wuasnduasienlaiignslunisdudeegluyae 23 £ 0.11 - 2264 £

6.8 UM (An138ueiavad Acarbose meleianignisnaasfednuinaaauals wuin Acarbose 3l

(%
< o

Qe = 906.0 % 6.3 UM lnsansfislgrssudifianilaseadredsdl

a-glucosidase 1C55=2.3%0.11uM
(Acarbose IC5y =906.0 £ 6.3 uM

931 Rahim wazane (2015) lnduasieeyiusdulaaviialva Ae trizinoindole (35)
Taeun Isatin (33) inU{AT81AU thiosemicarbazide Tu ¥1 aneldaninziva potassium
carbonate Wu319gld triazinoindolthione (34) %ﬁmmmmmﬁﬂiﬁu%qwaﬁmEflfff methanol
Husviazats 91ntfuth triazinoindolthione (34) WU fAZe ey phenacyl bromide luie

nuea nelaaniziuares triethylamine landnsiaueidu trizinoindole (35) Aaguil 7

/

e he e
gt Bulg s Sosin s
K,COg3, H,0 N (Et)3N, EtOH g

H reflux, 6h reflux, 3h
33 34

35

CaNl
[l
=b.
~

a15UsEneV trizinoindole (35) fgninisdudaoulesl o-glucosidase oglutiag 2.46 +
0.008 — 312.79 £ 0.06 UM (A1N15EUEIBY Acarbose Meldianiznimaaeudefuiinageu

15 WU Acarbose Hgnaefug ICso = 38.25 £ 0.12 UM lngansnilgnsdudenianiilaseasng
o X
fatl
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a-glucosidase ICgy = 2.46 ¥ 0.008 uM
(Acarbose IC5y =38.25 £ 0.12 uM)

uonandlaunsieunisdansizitaznaasugnsdudaoulysl o-glucosidase
tetracyclic oxindole (Han et al,, 2015) Faduasnilassadrsndrooyiusdulaaviianils agidls
fAndsnisdaaszireudadudou dwuanduun 8

NH, Br o

1
o=
E—— () —_—
Br 51-60% N DMF, 81-92%
R? 4
) 36 37 R? = CH3, PMB, Bn, 4-CF3-Bn
R1=H, CHy
Q PdCl
(PPh3),
\)J\OCHs KOAc, DMF

145 °C, MW, 65-70%

PdCl,(dppf)

B
©: OH KOAc, 1,4-dioxane
135 °C, MW, 52-74%
OH e 0

CO,CHj

Woun tetracyclic oxindole 41a-f uaz 42a-c lUnaasugnsnisdudueuled o-
slucosidase WuINa5ENATIZY tetracyclic oxindole d@ulngiignsdudueulesl ol-glucosidase
19fin11 Acarbose Tng tetracyclic oxindole 42¢ LLaWQVI%E"J’UQJﬂLaﬂ%ﬁ Ol-glucosidase lﬁaﬁQﬂ

A {1 1Cso = 4.8 UM Fedindngndnisdudsves Acarbose 170 (A1 1Cso = 115.8)
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AN3197 2 A7 1Cs (UM) Tumsdugaoulsyd - glucosidase 84 tetracyclic oxindole

Compound R! R? ICso (M)
41a H CHs 104.7
41b CHs CHs 34.8
41c H PMB 32.3
41d H Bn 12.1
4le H 4-CF5-Bn 15.7
41f CHs Bn 39.3
42a H CHs 29.0
42b H Bn 16.0
42c H 4-CFs-Bn 4.8

Acarbose 115.8

Sloi$a9 1 Kaushik wazamy (2013) WRfmTuneaieIfuasUszney indole 7iilans
Mee wuhasuseneufigrsvnaenannunevanesiin §reg1atl  Sumatripta (43) Sgvasnun
Tsplainsu  Indomethacin (44) M3nwlsagumesdsafulsadesnauiiinansyuugiiduiu
Faetesues WlAnmssnaureste Wedesoute emsfiddyfovinteuarennisusnde
Vincristine (45) Lﬁ“flumié’uéy’al,ﬁmaﬂ @19 2,3-diarylindole 46 way 47 ﬁqwé%’ﬂwﬂsmwﬁa a1y 3-
arylmethylindole 48 ﬁﬁmééfmmiﬁmﬂu %iim Cox-2 inhibitor @15 Deravirdine (49) {ugn$nw
TsAend Pindolol (50) figsiduenanauduiden (anti-hypertensive) @15 Indometasin (51)
Hugseiuemssnaueiniillldansaiiosess wSe NASIAD (non-steroidal anti-inflammatory
drug) &1 Roxindole (52) gnifmuniusnidield¥nuilsadnuny (Schizophrenia) wiinuiniinnas
qudifuendnwlsadued  (anti-depressants) warannsaldinulsaniAudu (Therapy for
Pakinson’s disease) é’mamﬁugﬁﬁ 9 LLazg‘U‘ﬁ 10

MeHNO,S Meegc 7 \:S/H_'/ Et
m o S
1’ "CO.Me

Indomethacin Vineristine  CHO 1
Sumatrlptan, 43 44 45
Treatment of migraine Treatment of rheumatoid  anti-tumor agent
arthritis

§1J 7 9 @15Usznau indole mqwﬁmam%ummm
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2, 3 diaryl-indole
46

anti-cancer

2-aryl-3-arylcorbonylindole

anti-cancer

Ar

AN
SMe H

3-arvimethvlindoles

47 48

Cox-2 inhibitors

OH
N 0 [ H
) P{\ \/\/NYCH3
M . CH3
_<_ Pindolol
Deravirdine 49 50

anti-HIV drug anti-hypertensive
o@m OH 1
N
N
o { OH
HN
Indometacin Q Roxindole
51 52

NASIAD anti-depressants

Therapy for Pakinson’s disease

5U# 10 ansUs¥neu indole Nilgnannsenviingngg

Y

& ! . a % Y P ) . a
Yananddmuinaisusenau indole Awenlaanndndnasivluneiadn wag indole Awken

o

Iansmeiadaligrsiudenuaiiesnmy dauandluzun 11 uag 12 audwiu (Kaushik etal.
2013)

Antibacterial activity: MIC value of 96-200 pg/mL
(no cytotoxicity on a normal human liver cells)

OH
HN
S Y e
N
H H
N-(1-hydroxy-2-(1H-indol-3-yl)ethyl)acetamide

Deep-sea actinomycete Serinicoccus profundi sp.

3-((6-methylpyrazin-2-yl)methyl)-1H-indole

Ul 11 ansUsznev indole AiflqssudadouuaiiefiuenlfanddiTinlunziadn
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Antibacterial active

H
Sl R=CHa, H

Indole alkaloids derivatives from a
marine-derived Aspergillus sp. fungus

sUfl 12 ansUsznev indole fislgnsdudadonuaiiGefiuenlsnnsmeia

Mnfinaundsdiuagifiuiteyiusvesdulnanulivislunda Susisssusfuazans
JuaseRdnadadigninsdinindidiauleegsnnune lnsemggrilunissudaeules o-
glucosidase amﬂsﬂmumsaqLﬂiwmmiﬂiuﬂauauimamqmﬁwmwulw Ol-glucosidase 7
wefimemundaiiegiien usnaninsduaneitedivasdunounaranmigiisunss luised
Feaulafnunsdaunmeiuargnssudaeules o-glucosidase uar OL-amylase TasasoYRUS
3-(N,N-dimethylaminophenylarylmethyl)indole e?faé'ufluaﬁﬁuimamﬁmimﬁé’ﬂl@iﬁﬁﬁﬂm
Lf“ﬁ'mﬁquéé’uguaul%ﬁ Ol-slucosidase waz OL-amylase lng33nsdansIziuuUTunauLien
aveldaniizilaisuuss dimfudiedienisdansigiaisusenou 3-(NA-
dimethylaminophenylarylmethyl)indole Fnemeniliuansli

Jie Liu hagamde (2011) lavinnasAnwinisdamsigat 3-(N,N-dimethylamino-
phenylarylmethyl)indole #1uU§ji381 aza Friedel-Crafts Tneldansseduduasuszneudulaa
Fafles way tertiary aromatic amine (U7 13) Tngvinisnaasmnanngfimuizauuasly
asusznouman (Fe) adiasnaqiieldidumiseliiten wasnuindleldfuseuiizeondu recls Tu
fviagane CLCH,CH,CL axliosazuenaninsigeiian famis1ei 3

/
-|- \ == N CICH,CH.CI
R! R? R®

53 54 55

gﬂﬁ 13 uansufisentunisdansnzyt 3-(N,N-dimethylaminophenylarylmethylindole
HUURA3e1 aza Friedel-Crafts
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A9 3 uansnsanMEwNgaNson1SAnU AT
®
QN( + QCHO + @\/’} —FeCaml. O /N O
- |
53a 54a 55a 56a
Entry Iron Source Additive Solvent Temp (°C) Yield® (%)
1 FeCls - CIlCH,CH,CL 100 65
2 FeCls - Toluene 100 48
3 FeCls - DMSO 100 46
4 FeCls - DMF 100 40
5 FeCls - BrCH,CH,Br 100 35
6 FeCls - THF 68 24
7 FeCls - CHsOH 68 Trace
8 FeCls - CH,CL, 40 Trace
9 FeCls - CH3NO;, 100 Trace
10 FeCl;-6H,0 - ClCH,CH,CL 100 22
11 Fe(NO3)s-9H,0 - ClCH,CH,CL 100 15
12 Fe(SO4q)3-TH,0 - ClCH,CH,CL 100 18
13 Fex(SOq)s - CLCH,CH,CL 100 31
14 Fe(acac)s - CIlCH,CH,CL 100 26
15 FeCl, - ClCH,CH,CL 100 45
16 FeCls PPh, CLCH,CH,CL 100 64
17 FeCls Phen® ClCH,CH,CL 100 36
18 FeCls DPPF* ClCH,CH,CL 100 38
19 FeCls TMHD® ClCH,CH,CL 100 28
20 FeCls TMEDA* ClCH,CH,CL 100 Trace
21 FeCl, TBHP® ClCH,CH,CL 100 32
22 FeCl, DTBPC CLCH,CH,CL 100 38
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% Reaction conditions: N,N-dimethylaniline (1.1 mmol), benzaldehyde (1.0 mmol), 1-
methyl-1H-indole (1.0 mmol), Fe source (0.10 mmol), additive (0.20 mmol) if added,
solvent (2.0 mL), Ny, 24 h.

° Isolated yields.

¢ Phen = 1,10-phenanthroline, DPPF = 1,1’-bis(diphenylphosphino)ferrocene, TMHD =
2,2,6,6-tetramethyl-3,5-heptanedione, TMEDA = N,N-dimethylethylenediamine, TBHP =
tert-butyl hydroperoxide, DTBP = di-tert-butyl peroxide, DCP = dicumyl peroxide.

ninlasussuiAtenaziiaratsiuunzauuds TusmAdesold Jie Liu wazanizd
Ifihangnsmnassiluyufisensewinsdulaa Sailed uag tertiary aromatic amine Wui1
asUszneuiivyorlsunindanledazlfieazvesnansusiviunansiegs Insravesnrmingny
YosmyjunuiiusazsiinaziinanensiinUfiten diuansuszneverarindadladaylstesazves
wanfusiiosfauiunans uansdiansed 4

A15197 4 nansEuATIZ 3-(N,N-dimethylaminophenylarylmethyl)indole Tngld FeCls lu
AaseUnsen’

v
-|- \ == N CICH,CHCI
Rl R2 R3

53 54 55
Entry R! R? R® Product (56) Yield® (%)
1 H CgHs CHs 56a 65
2 H CgHs H 56b 71
3 H 4-CHsCgHq CHs 56¢ 68
q H 4-CH3CeHa H 56d 71
5 H 4-CHs0CgHa CHs 56e 72
6 H 4-CH30CgHq H 56f 70
7 H 4-ClCeHq CHs 56g 64
8 H 4-ClCHq H 56h 67
9 H 3-CHs0CeHa CHs 56i 62
10 H 3-CHs0CeHa H 56] 61
11 H 2-ClCeHaq H 56k 53
12 H n-CsHy H 56l 58
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A15197 4 nanEuATIZ 3-(N,N-dimethylaminophenylarylmethylindole Ingld FeCls B
Aselnsen’ (se)

Entry R! R? R® Product (56) Yield® (%)
13 H H H 56m a8
14 H 2-CyoHy H 56n 51
15 3-CH;0 CeHs CHs 560 52

 Reaction conditions: N,N-dimethylaniline (1.1 mmol), aldehyde (1.0 mmol), indole (1.0
mmol), FeCl; (0.10 mmol), CLCH,CH,CLl (2.0 mL), N, 100 °C, 24 h.
°|solated yield, R! = tertiary aromatic amine, R? = miﬂisﬂauﬁamaﬁ, R® = indole

uenaniinnedidedlfiauanalnniniaUfaten disuil 14 lneFusuondinuvesdad
lasavinlanasMuduiy FeCl delauvmbu Lewis acid 9101y N,N-dimethylaniline 9%
Ainufisen Friedel-Crafts Alkylation fuasueulungaisuetiavesueadladldidu nN-
dimethyldiarylalcohol %qmmsmﬁmﬂ“ﬁﬁﬁﬂmaqa alcohol panlatdu intermediate | maﬁ?u
N-methylindole 9z 1A U § A8 1 Friedel-Crafts Alkylation U intermediate | 16 +3 u
intermediate Il a1 o1AnUfAsen1sd1dalusaounazled 3-(NN-dimethylamino-
phenylarylmethyl)indole 13a Jundndoue

FeCI3

) 0 L0 \r\c@_/\\
< >—N +< >—< / ~/ +
\ Ohak
I
|
55a

H
53a 54a

| I
N— N—
: g . QO
-H
g H
> g
(OY
,\ll 56a |\||v) Il

5 §i 14uansnalnnisdaasnysi NA-dimethyl-d-((1-methyl-1H-indol-3-y\(phenyl)
methyUaniline Tngld FeCls ilusisaufisen
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1.5 Uszlewfiianinazldsu

udsnunaryusy ufansmeunsluiisars anansing 1an uazvieaudiii
nan13delUldUsylovy

1) Wussdanulunsidessly

aqﬁmmﬂmiﬁléf%Lﬂum'ﬁﬁuwumﬁ 3-(N,N-dimethylaminophenylarylmethyl)indole
?z'fﬂLﬂumse‘iuw%émjﬂmﬁﬁqwéé’ué’?ﬂLaulezj:ﬁ a-slucosidase waz O-amylase FaduazERlade
U381 condensation Yesansneduatuesdusznau laun indole N,N-dimethylaniline Way
aldehyde Fodudsnsdunssiidaasie 3-(N,N-dimethylaminophenylarylmethyl)indole
wuutuneuidien meldanznimasssiliqunsanduiinsdeduinden uenainiasi
Suaredlduasiignisudauearinglafinadidazarunsarluiudoyamaineimansfiaise
Afiniweunsnanumansasinnadunsaidedediuivsamdlne Huiugiuuazesd
AnusTiansnsatlusiosen uazsdnidurirulsaumusialslls

2) UImIAnusunUTEIYY

a\iﬁmmflmimﬁ%L‘cﬂUﬂﬂiﬁuwuaﬂi 3-(N,N-dimethylaminophenylarylmethyl)indole
= & { el So & 4 . = o @ Id
Faduarsnqulvdngnsdudaeuled o-glucosidase uar a-amylase Feanusatrluimundu
gsnwgUaglsaiumueiiafaeld wazaunsalvauianudilaniyssvimumililaeviings
WEWINSHIUADH99 LU 518N19INYLN0UTEYV WU TATNITTANITHEUNT IuIUFU A9 T
INYIANERSUTBLHEUN TN TANTNIIYING

3) UINIANNIUANIATIAT WAz lugdnsndniganaivd

aUNUGUD9AT 3-(N,N-dimethylaminophenylarylmethylindole fdnaszilaeaasd
qududaaulusl o-glucosidase wag a-amylase TusgduiReafuniogandt Acarbose Faufugn
Snwrdihelsamnulungueniidudinisgeduomsanslulemsalugild (a-glucosidase
inhibitor) laglutingiiu willkadrufssanamielifnadrafes vildannsaldasnguiibue
madentrdlunisinuidUlelsaiumvnu ninaednidnsudraunsalideyauniningsialaun
psAMILAdYNTIY e U3tmen ilethlundndugeseludendudsely

4) Judszlevisouszansnguidivang

UszynsnillvesUseimalnelagianizggogniiniudssnasiinlsaluiviiuas av
annsalaldenndannimuinniniy waznatisfestesas wenanillulassnsideiidiowdnasa

Annazasananinidegulnineldnisfinussrudadidnvnaziulassnuidedosunian
szAuUTeyes

phenunaziinansvslUlolann  @aandunsAnenIde Nelusudnedl wdumed wu
AMZANENFERNS ANELNEYAIARNS TuNISUINaNSANYUAN1MBE0R  WALBIANISLNETNTIU YID
weu UsEmanamngsuen lunsinluiamnnilugese
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uni 2
A5N15NAAD4

Bnsaufiunsideudsesndy 4 du

Aanssudaudl 1 n1sduasizians 3-(N,N-dimethylaminophenylarylmethyl)indole
AR 9

Tuaddesudusrdunsenans 3-(NN-dimethylaminophenylarylmethylindole %iia
#19  F8UfATe7 condensation vesasRIduABIRUsENay tHuA Bulnauazeyiuiuady
Tnaviadnn eglsunfinueadlediingunuituuinuuduviianiieg uag NN-dimethylaniline uaz
DUNUS maiﬁamwﬁﬁﬁuiwﬁﬁ%m éﬁ’ﬂg‘dﬁ 15 WagAINI19e b a@1SEIATIEA 3-(N,N-
dimethylaminophenylarylmethylindole Usgunal 20 w1 %ﬂﬁimaa%’muamﬁﬁgﬂﬁ 16

HyCx -CHs

n@s@*@

catalyst

conditions

g‘lJ‘ﬁ 15 M3duAs1en 3-(N,N-dimethylaminophenylarylmethylindole U§jfi%e1 condensation
Y94 indole, aromatic aldehyde wag N,N-dimethylaniline

R4
O\
N
\

H H H

R*=H, OH, OCHjs, F, Cl, Br,
NO,, CO,CHs, CF etc

Hs

_N
R

R*=0OH, R®=0CH;, R®=H
R*=0H, R®=NO,, Ré=H
R4 R°=H,RO=F

Hs

N
HaC~ O HsC
O,N F
O ;
N
\
H

_N

Hs
O~
A\

N
H

gﬂﬁ 16 Tasead1avee 3-(VN-dimethylaminophenylarylmethylindole fildannisdaasziise
U§ji381 condensation va4 indole, aromatic aldehyde wag N,N-dimethylaniline
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L

CH, T GHa
. _N N

H,C” C
O R! R
R2 2

L) L)
R3 N R3 N
c

Hs R’

OCH,

=

Y

N
H

gﬂ“‘l 16 TAs9a$13ve 3-(V,N-dimethylaminophenylarylmethylindole fildannnisduasiziise
UfjN581 condensation Y84 indole, aromatic aldehyde wag N,N-dimethylaniline (#e)

W/NsFATIEIRYRUSANS 3-(N,N-dimethylaminophenylarylmethyl)indole %insing 9

1)

Buansaaduiduansuseneudulaa N N-dimethylaniline uazdadles (1 mmol) ag
Wlunanennaesiidl magnetic stirer warfavinazats antuniuasazalssie
\AS0enIuans (stirrer) flgaumgiiviod

wusseFzenadluluasazaredenis uazniuansaeluiigumgiivies asieaey
Uﬁﬁ%mauﬂﬁﬁ%mLﬁmﬁuaéwaamgsdﬁaa thin layer chromato-graphy
deujAzenAntuedsauysallnedunnangaansisiumell lvgaufaselasnis
Buansazatedusives sodium hydrogen carbonate (NaHCOs)
afananSualdsonsieuenlngld methylene chloride d1sduaiadetin i
AvinazatedunIdliumen1en15iu anhydrous sodium sulfate noLazinFvin
avanefildluszmeendvhasaiseandieiried rotary evaporator

e crude product SLMU'izjﬂ/lﬁm&J column %38 radial chromatography
ﬁﬁﬁﬂ‘iﬂ%?jwéﬁlmﬂmLLasgugﬂﬂiﬂa%ﬂﬂgﬁﬂ NMR spectroscopy, IR spectroscopy,

Mass spectroscopy e elemental analysis

nanssudauil 2 Myfigaunienanualvesasnduasigile

nsiigatiendnuaivesansninduginduasizilamelinsuidasaiduiasdagls

nsanlnsalat laun 'H- wag C-NMR spectroscopy IR spectroscopy High Resolution

Mass spectroscopy Wag due

a 1 =] Lo 3 L3 a Ao 1 4
NINIINAIUN 3 ﬂ']’iV]ﬂﬁE]Uf]V]ﬁEJUEJQLE]UIGZINLLaﬁWWﬂQIﬂ‘ULﬂﬂ V09EN TN UATIZALA

ﬂﬂi%@ﬁ@UqwégUézﬂLaul%ﬁ Ol-glucosidase ngl435 p-nitrophenol colorimetric {uis
fidauUasann Matsui, Yoshimoto, Osajima, Ok, was Osajima (1996) Tae1d am1$lud
(Acarbose) Wuansunnsg lngnanatsazatsnTgIu vieaisiegwiideanisadey Usuns
20 lulasang Auarsavans sodium phosphate buffer (pH 6.8) AMULUNIY 50 MM U3uIms 100
lulpsdns waransavanseuledueari-nglading v3e wulvduean-evluea auduty 10.0
U/mL Tu sodium phosphate buffer (pH 6.8) U311915 20 lulasdns adluaiumgu (96-well plate)

Uuigaungiivendunal 10 w1l 9nduliuaisazane pnitrophenyl-OL-D-glucopyranoside
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(pNPG) dmsuteulasiveann-ngladina n3etAnaisazany 2-chloro-4-nitrophenol OL-D-
maltotrioside dnsuteulasinear-ozluma arududuy 2.0 mM Usuns 20 pL adluusasvay
wen Ay Yufigumgliviesderiunat 10 unil gavineiduaisazatsleidon afusiun
(Na,COs) At 1.0 mM U3ums 40 lalasans wdrinnisganduuasiinimendndy 405 nm
#ewn3as Microplate reader spectrophotometer ArunaimAnsesazveintstiudaeulusivoan-
naladina vide Loulusieaniezluiaa 99ngns % inhibition = [(A-B)/A] x 100 1lo A Al A3
aanduuasesasazaneiliflansmaaeu uas B Ao mnsganduuasesasazaneiiasmagey

Aanssudauf 4 USuwdsulaseadisans 3-(NN-dimethylaminophenylaryl

methylindole Mfignsguduaulsyd a-glucosidase alilaansndgnslunisdudaiian
NNaNIINAEaUgMaN1sTudnoulsd Ol-slucosidase uag Ol-amylase VoIBYWUTATT 3-
(N,N-dimethylaminophenylarylmethyl)indole #1laainAanssudiud 3 Tunisafiuniseeluas
2 Y  aa £ v O & Y o oA Y] = o =~ 1Y Aa
denlassaianignslumsdugsgegn udulassahandnidieuSudsulassasraivelilaansid
AQ‘ U :.’I 4,{ Y a A A 1 1 =] Q"J a
gislunsdugiaulndifeswsonndn Acarbose usiliiignstnafes
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uni 3
NAN1ISNAAILAZDAUIIINANITNAADY

HaNSAaBILaraRUTERaN IAaBILUIeanTY 4 diu

Aanssudaudl 1 n1sduasizians 3-(N,N-dimethylaminophenylarylmethyl)indole
AR 9
Tuauidesudu Wanwimannsimuirzanlun1sdansizi 3-(NN-dimethylamino-
phenylarylmethylindole aa8UfAse1 aza Friedel-Crafts alkylation YosansHafuaNeIiUsEney
Taeideonld indole (1a) benzaldehyde uay N,N-dimethylaniline Wuansaedy Anvinavosiaige
U591 Ysunudnsslfisen dniazaty guungil nan uazdnsdruvesasndu tikanis

NAADILANININIS19T 6 91nRanI1sAneImuin i eldensndrunesansaadu indole (1a) :
benzaldehyde : N,N-dimethylaniline 1.0: 1.0 : 1.1 ¥UfATe1lagld BI(OTR; 10 mol% W usiass
UARFeN Tusfwiavane dichloroethane Tigaumgiivies iWunan 24 Falis wuinagldn@ngdast 4a iaan
U}i5en three-component aza-Friedel-Crafts reaction 13% wagldiansusyneu bisindoylmethane 6a 25%
($19724 6, entry 1) u’ﬂmﬁuqmmﬁﬂu 60 °C uazvinufAzendurian 24 Al (13 6, entry 2) wuiaels
NANA T 6a WnTwIY 27% agnlshanu wuiildans bisndoylmethane 6a Lﬁmqﬂﬁa 52% uaglagns
bis(N,N-dimethylphenylmethane 5a Tutsinautios (4%) Lﬁmﬁmqmmgﬁlﬂu 100 °C wuinaelandnsioum
da gy 47% Tnoiananfosidrafes 6a anas (37%) uagsanfusidrafies 5a lulunasdos
(8%) Ingldnananaaiios 3 §2lus (319, entry 3) ludfumeusienna s@nwravesU3anas BOT; 7ld iy

FsaUAsen Tnevinfseluswinazane dichloroethane figaumndl 100 °C (11919 3, entries 3-6) WA
MsA NN ST BIOTH; W 20 molos alsnansamifideanis (4a) anaafies 29% wazls
NANAUNTNAL 6a 1uﬂ%mmqﬂ%u (55%) nanUsunad BIOTNs i 5 mol% asld da anas tazdandle
5a way 6a WUAASSTTNAAEY 11% way 49% mudsu Tuddusennld@nusmsdnmeensasiu Tng
WisU3unas benzaldehyde way NN-dimethylanitine 1annn indole 1.5 uae 2 win snudadiu lasann
fAsemnerindnaUsanm Sulea teennansieiudn 2 4in unasilianmafednsueidiaies G
HaMSANE MU dlainuSings benzaldehyde wag NN-dimethylaniline Wiannmin indole 1.5 wae 2 win
wldnEnA et da Mutuliu 49% uay 56% sy wasd muRBASeTNaAEe 5a uay 6a TuuSunn
Yoy (8% way 7%) wazd1unand (36% wag 33%) ANNa1aU (11519 6, entries 7-8) ntiuld
WasusiavewnssufAzen u BiCls (10 mol%) CulOTh, (10 mol%) IN(OTH; (10 mol%e) uag I, (10
mol%) (1374 6, entries 10-13) wui1 ndswelandnsiom 3 ¥iin fie da 5a uaw 6a WAL BIOT;
ui forazvomdnsiom da figafigaleld BOT, WufussFAzen ludriusoly Id@nyvmavosi
vharate Ingidsuain dichloroethane 10U toluene uaz p-xylene ¥ufAZenflgunadl 110
°C way 140 °C mudsu wu lunsdifvinazans toluene a¢ldnandms 4a anas Weisuiy
§1i1avane dichloroethane Ausfidnld pxylene a¢ldndnfmd da In&ifvsfudvinazane
dichloroethane (A574 6, entries 14-15) ludunouseuilg@nunavosdrfunsiinansheiy 6
Wnagatguagdilsslfisen wuan Tunsdldy benzaldehyde, N,N-dimethylaniline,
ClCH,CH,CL, indole wag Bi(OTH; AMUa1AU (11519 6, entry 16) azlandniug da Tuuuiu
Weafunsdl fiAy benzaldehyde, indole, N,N-dimethylaniline, CLCH,CH,Cl wag Bi(OTf)s
RINAITU (115719 6, entry 8) usazldndnSusd1ufes 5a FaAna1n NN-dimethylaniline 2
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TuianaviUA3e17U benzaldehyde gufis 50% Wloanusana NN-dimethylaniline Aldidueans
Fady mdednsndu indole (1a) : benzaldehyde : NN-dimethylaniline iU 1.0 : 2.0 - 1.5
(M1519 6, entry 17) wuin lananiug da Lﬁ'mqasﬁuﬁq 69% LASILANANAUNT19ABY Ba D9
42% dasudidunsiuidu iy indole, CLICH,CH,CL, benzaldehyde, N,N-dimethylaniline
wa BI(OTRs; muady wudn aglandndue da Liieq 15% waglandnine 6a geiie 80% (entry
18) 3ntu lewWasudrdunisiiy (uAy Bi(OTf)s, benzaldehyde, CICH,CH,CL, N,N-
dimethylaniline uag indole Mud1FU WU agldndnsns da Faufnanufisen aza-Friedel-
Crafts 433 80% uaziinuanfasidnades 6a iiss 15% (#1913 6, entry 19) Fafuaniiznis
naaadly entry 19 uduanmeimunzandmiunsdunmeindasuinifniul§Azen aza-
Friedel-Crafts uanand 85lé@nuufAzeTaglhiladiseufaten nuiasionanss 6a ifies
@ntloy

AT 6 NaM AN LULRYDENTHIR U aMINAUNATEN aza Friedel-Crafts alkylation

~ -
N

I I
O To.gr
Bi(OTf)3 (x mol%) O
+
condition I O
reflux, No HN
la 2a 3a 4a 5a

8y
HN NH

6a

Enty 1a:2a:3a Catalyst Solvent Temp Time  Products (%)
(mmol) (mol%) 0 (h) da 5a 6a
1° 1.0:10:11 Bi(OT)s (10) DCE rt 24 13 - 25
2 1.0:1.0:11 Bi(OTf); (10) DCE 60 24 27 4 52
3 1.0:10:11 Bi(OT)s (10) DCE 100 a7 37
5 1.0:10:11 Bi(OT)s (20) DCE 100 3 29 14 55
6 10:10:1.1 Bi(OTf); (5) DCE 100 10 31 11 49
7 1.0:15:15 Bi(OT)s (10) DCE 100 3 49 36
8 1.0:20:20 Bi(OTf); (10) DCE 100 3 56 33
9° 10:20:15 Bi(OTf); (10) DCE 100 3 43 41
10° 1.0:20:20 BiCl; (10) DCE 100 5 34 64
11° 1.0:20:20 Cu(OTf), (10) DCE 100 5 24 15 32
122 10:20:20 IN(OThs (10) DCE 100 5 45 16 34
13° 1.0:20:20 l, (10) DCE 100 5 32 3 30
14° 1.0:20:20 Bi(OT)s (10) Toluene 110 5 a7 11 32
15° 1.0:20:20 Bi(OThs (10) p-Xylene 140 5 54 14 39
16° 1.0:20:20 Bi(OTf); (10) DCE 100 3 57 50 5
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AN 6 NaM AN LULEYENTRR U aMINAUNATEN aza Friedel-Crafts alkylation

~ -
N

I I
SRS Yeh
Bi(OTf)3 (x moi%) O
+
condition I O
reflux, Ny HN

la 2a 3a 4a O 5a
I \
HN NH

6a

Enty 1a:2a:3a Catalyst Solvent Temp Time  Products (%)

(mmol) (mol%) 0 (h) da 5a 6a
17° 1.0:20:15 Bi(OTf); (10) DCE 100 3 69 42 -
18° 1.0:12:12 Bi(OTf); (10) DCE 100 5 15 - 80
19¢ 10:20:15 Bi(OTf); (10) DCE 100 3 80 4 15
20 1.0:20:15 - DCE 100 3 - - trace

°General procedure A (1% 3 benzaldehyde, indole, N,N-dimethylaniline, CICH,CH,Cl W & ¢ Bi(OTf)s
ANEGU)
General procedure B (+f 3 benzaldehyde, N,N-dimethylaniline, CICH,CH,Cl, indole & @& ¢ Bi(OTf)s
ANEGU)
‘General procedure C (L% ¥ indole, CLCH,CH.CL, benzaldehyde, N,N-dimethylaniline t & ¢ Bi(OTf)s
AUAINU)
dGeneral procedure D (+& 4 Bi(OTf)s, benzaldehyde, CICH,CH,Cl, N,N-dimethylaniline i & ¢ indole
AUAINU)

Iusi’ju’umawialﬂlﬁﬁmmwmimaaaﬁmmzaulﬂ%’é’amiwﬁauﬁuﬁ‘ 3-(N,N-lovumSanydl
Tufifaelaumsadulaa (@) FeUiisen aza-Friedel-Crafts vosanshafuauoIFUsENOUTas
indole N,N-dimethylaniline fu aldehyde ¥finsineg wuiildnanisvaaessouanslunisad 7
NnwansNnassnyIlunsdiues aromatic aldehyde Aiflvgjunuiduvyfedidnnsouumauudy
léiun Br, CL, NO, waz COMe azldnansinsi db-ge luosifuiigs uazwundnfnusitrafes Sb-
5e uay 6b-6e TuUSinaes (11519 7, entries 2-5) Yauzdl N3dives aromatic aldehyde ﬁ'ﬁwyj
wuidumfliBidnnsouumauudu 16ud OH way OMe aelsinaninsi 4f-ah Tuosifulu
NANY LATWUNARAUNIT19LABY 6f-6h 1uL1Ja§LGTiu17‘iqq?i'Tu (M54 7, entries 6-8)

uaﬂmﬂiﬁaﬁwﬁﬁ%aﬂmﬂ% aliphatic aldehyde ldun  dihydrocinnamaldehyde,
isopropionaldehyde uag cyclohexanecarbaldehyde (91519 7, entries 9-11) wuiiazla
NANA di-dk Iu%faﬂazmamﬁmsﬁﬁqq agndlsfmy Smurandneidafoniniy
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M50 7 NaNNIIANYNaveIan lenvtiasine NivimufAzen aza Friedel-Crafts alkylation U indole
e N,N-dimethylaniline®

Nt )OL + Bi(OTf)3 10 mol%
N R "H CICH,CH,Cl >
H

reflux 100 °C ,N,

| |
R 1 HN Il NH
HN
4 5 6
Entry Aldehyde Time Products (%yield)
(h) 5 6
1 2a 3 4a 5a 6a

(80) (4) (15)

2b 3 4b 5b 6b

(76) (1) (13)

2C 3 4c 5c 6c

(77) (9) (11)

ad 5d 6d
(83) (7) (10)

2e 3 de 5e 6e

(79) (9) (11)

2f 3 af 5f 6f

(65) (16) (18)

O
Sh
O
jon
Br
(0]
jon
(¢]]
q ? 2d 3
o
O
H
MeO
(6]
0
o
MeO
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M50 7 NaNNIIANYNaveIan lenvtiasine NivimufAzen aza Friedel-Crafts alkylation U indole
waz N,N-dimethylaniline® (s1)

Entry Aldehyde Time Products (%yield)
(h) q 5 6
0
7 /©)‘\H 2 12 4g 5¢ 6g
HO (58) (15) (35)
o
8 2h 12 4dh 5h 6h
J@)L " (56) (120 (39)
HO
OMe

4i 5i 6i
(78) ) )

» 4 5 6

@Ai
(0]
o T)LH S , @ 0 (19)
(@]
o8

H 2i 3

4k 5k 6k
(75) ) (20)

11 2k 3

* SasaauasiaRy aldehyde : indole : N,N-dimethylaniline 1 2.0 : 1.0: 1.5

mﬂmamimaaaLLaziwamuié’adawﬁ’]ﬁ (Liu et al., 2011; Najafi & Behbahani, 2017,
Kothandapani, et al., 2015; wag Zhang et al., 2014) mmmLauaﬂalﬂﬂ’mﬁmﬂﬁﬁ%m aza-
Friedel-Crafts vosa1snafuauesiusznouresdulng NN-lnwfinoziaunazivueiadlenneld
anaziial Bi(OTh, Juduseufizen LLamalé’ﬁ’qgﬂﬁ 17 Tnei5udu Bi(OTH, agvintinmidusgg
UifSeuuunsnddafioondiauosmenesyasueiiavesuumailed 1iduans | nduans |
agyhuFizentudulaaldiduans Il faaunsafinufizedoiduans i lagans i daiduansisdud
feslreufAeniloviufAsendu NN-lowfiaslau wlindn i da vugiidians i vid
UiAzerfudulaaluanafiaesazldans 6a undnfmel venanindnfud a awunn
AaufATenladnniamils Tnsans 1 iufaTendu NN-lawfiaesddu Wdduans v uae v
a1y Weans V virufAsendudulaaaylinandust da widians v inufasendu NN-
dimethylaniline Tuanafiaesazlsnaninusiduas 5a
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||| @
il @ = N
0 BiOTH, ij\ Qj/\Ph H
—> —_— N 6a
o
\
N\

R e g
P H H

Uil 17 nalnmsiinUiiisen aza-Friedel-Crafts vesansisdiuamaduszneuves indole
N,N-dimethylaniline waz benzaldehyde melgianaz9idl Bi(OT; Wusussuizen

nanssudlui 2 Mmygainmienanualvesansnduaszila

nsigatendnuaivesansndndusinduaseilaielinsvidasadnuisdagly
Wnnaunlnsalad laun H- wag PC-NMR spectroscopy IR spectroscopy High Resolution

1%
a

Mass spectroscopy TsUouauandlanadl
Y

vouud @aia3 fiAn Re = 039 dald 20% EtOAChexane iWufwdeuil 'H-NMR (400 MHz,
CDCls) : 0 7.95 (brs, 1H, NH), 7.37 (d, J = 8.1 Hz, 1H, CH 9849 aromatic), 7.33-7.24 (m, 5H,
5xCH, 94949 aromatic), 7.24-7.15 (m, 2H, 2xCH 984 aromatic), 7.12 (d, J = 8.5 Hz, 2H, 2xCH
U89 aromatic), 7.00 (t, J = 7.5 Hz, 1H, CH 4949 aromatic), 6.70 (d, J = 8.1 Hz, 2H, 2xCH ¥®84
aromatic), 6.61 (s, 1H, CH w84 aromatic), 5.61 (s, 1H, CH), 2.94 (s, 6H, N(CHs),); "*C-NMR (100
MHz, CDCl3) : 6 149.1 (C ¥949 aromatic), 144.7 (C ¥94 aromatic), 136.7 (C U84 aromatic),
132.2 (C 9949 aromatic), 129.5 (2xCH w84 aromatic), 128.9 (2xC 989 aromatic), 128.1 (2xC
P94 aromatic), 127.1 (C 999 aromatic), 125.9 (CH 989 aromatic), 123.9 (CH 984 aromatic),
121.9 (CH 989 aromatic), 120.7 (C 9849 aromatic), 120.1 (CH 984 aromatic), 119.3 (CH 184
aromatic), 112.6 (CH ¥®9 aromatic), 110.9 (CH 994 aromatic), 47.8 (CH), 40.7 (N(CHs),); IR

(Film): Vimax 3417 (NH), 1614, 1513 wag 1456 (aromatic ring), 947 (NCHs), 741.83 (CN indole)

cm™
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vouwde@iae 8a1 R = 040 diold 20% EtOA/hexane W us A ouit 'H-NMR (300 MHz,
CDCl3) : 0 7.99 (brs, 1H, NH), 7.42-7.36 (m, 3H, 3xCH 984 aromatic), 7.25 (d, J = 7.9 Hz, 1H,
CH @849 aromatic), 7.20 (t, J = 7.5 Hz, 1H, CH 984 aromatic), 7.15-7.09 (m, 4H, 4dxCH ¥a4
aromatic), 7.02 (t, J = 7.5 Hz, 1H CH @994 aromatic), 6.73 (d, J = 8.0 Hz, 2H, CH ¥ 8 9
aromatic), 6.59 (d, J = 1.0 Hz, 1H, CH 984 aromatic), 5.57 (s, 1H, CH), 2.96 (s, 6H, N(CH3),);
BC-NMR (100 MHz, CDCls) : & 149.3 (C ¥®4 aromatic), 143.9 (C 44 aromatic), 136.8 (C v83
aromatic), 131.8 (C 9849 aromatic), 131.3 (2xCH ¥849 aromatic), 130.8 (CH ¥®49 aromatic),
129.6 (2xCH w89 aromatic), 127.0 (C w89 aromatic), 124.0 (CH w89 aromatic), 122.2 (CH w84
aromatic), 120.0 (C 994 aromatic), 119.9 (CH w84 aromatic), 119.5 (CH w849 aromatic), 112.9

(3xCH w949 aromatic), 111.2 (C ¥®9 aromatic), 47.4 (CH), 40.8 (2xCHs); IR (Film): Vnax 3414
(NH), 1614, 1519 uag 1484 (aromatic ring), 947 (NCHs), 801 (CBr), 742 (CN indole) cm’?

N

Y@ fidn Re = 039 Wleld 20% EtOAC/hexane WWuduadoudl; 'H-NMR (400 MHz,
CDCLs) : & 7.98 (brs, 1H, NH), 7.37 (d, J = 8.1 Hz, 1H, CH 989 aromatic), 7.27 (t, J = 5.6 Hz,
3H, 3xCH 489 aromatic), 7.20 (t, J = 7.0 Hz, 3H, 3xCH w84 aromatic), 7.11 (d, J = 8.6 Hz, 2H,
2xCH 984 aromatic), 7.03 (t, J = 4.50 Hz, 1H, CH @84 aromatic), 6.73 (d, J = 8.4 Hz, 2H,
2xCH 9849 aromatic), 6.59 (s, 1H, CH 9484 aromatic), 5.59 (s, 1H, CH), 2.96 (s, 6H, NCCH3),);
BC_NMR (100 MHz, CDCL3) : & 149.2 (C 989 aromatic), 143.4 (C ¥89 aromatic), 136.8 (C ¥4
aromatic), 131.9 (C 984 aromatic), 131.7 (C 994 aromatic), 130.3 (2xCH 989 aromatic), 129.6
(2xCH 9849 aromatic), 128.3 (2x CH 484 aromatic), 127.0 (C 984 aromatic), 124.0 (CH U89
aromatic), 122.1 (CH 984 aromatic), 120.2 (CH w84 aromatic), 120.0 (CH 984 aromatic), 119.4
(C 9949 aromatic), 112.8 (2xCH 989 aromatic), 111.1 (CH 999 aromatic), 47.3 (CH), 40.8
(2xCH5); IR (Film): Vinax 3414 (NH), 1612, 1519 uag 1488 (aromatic ring), 947 (N-CHs), 803 (C-
Cl), 743 (CN indole) cm™
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Yo sdi@en a1 R = 027 ield 20% FtOAC/hexane Wusmdoudi: 'H-NMR (400 MHz,
CDCls) : 0 8.15 (d, J = 8.5 Hz, 2H, 2xCH 84 aromatic), 8.06 (br s, 1H, NH), 7.42 (d, J = 8.5
Hz, 2H, 2xCH 4949 aromatic), 7.40 (d, J = 7.4 Hz, 1H, 1xCH 499 aromatic), 7.24-7.18 (m, 2H,
2xCH w89 aromatic), 7.08 (d, J = 8.6 Hz, 2H, 2xCH w839 aromatic), 7.02 (t, / = 7.4 Hz, 1H, CH
U84 aromatic), 6.70 (d, J = 8.6 Hz, 2H, 2xCH w89 aromatic), 7.62 (sd, J = 1.5 Hz, 1H, CH w84
aromatic), 5.69 (s, 1H, CH), 2.95 (s, 6H, N(CHs),); BC-NMR (100 MHz, CDCls) : & 152.54
(C 94949 aromatic), 149.39 (C 4949 aromatic), 146.37 (CNO, 984 aromatic), 136.73 (C 999
aromatic), 130.19 (C ¥ 89 aromatic), 129.68 (2xCH ¥ ® 9 aromatic), 129.48 (2xCH ¥ ® 9
aromatic), 126.65 (C 984 aromatic), 123.99 (CH 484 aromatic), 123.53 (2xCH w849 aromatic),
122.35 (CH 89 aromatic), 119.66 (CH 989 aromatic), 119.61 (CH 984 aromatic), 19.15 (C ¥89
aromatic), 1112.59 (2xCH ¥ 8 9 aromatic), 111.17 (CH ¥ 8 9 aromatic), 47.79 (CH), 40.57
(N(CHs)2)

voeudadi@uailn A R = 0.40 leld 20% EtOAChexane Wuiuadaufl; 'H-NMR (400
MHz, CDCL3) : & 8.06 (br s, 1H, NH), 7.97 (d, J = 8.2 Hz, 2H, 2xCH 484 aromatic), 7.38-7.32
(m, 3H, 3xCH 984 aromatic), 7.24-7.17 (m, 2H, 2xCH 484 aromatic), 7.11 (d, J = 8.5 Hz, 2H,
2xCH 984 aromatic), 7.01 (t, J = 7.491 Hz, 1H, CH 984 aromatic), 6.74 (sd, J = 7.609 Hz, 2H,
2x6.59 (s, 1H, CH 984 aromatic), 5.65 (s, 1H, CH), 3.91 (s, 3H, OCH3), 2.95 (s, 6H, N(CHs),);
BC-NMR (100 MHz, CDCLs) : § 167.3 (C=0), 150.4 (C v 84 aromatic), 149.4 (C 484 aromatic),
140.0 (C w849 aromatic), 131.6 (C 9489 aromatic), 129.7 (3xCH 489 aromatic), 129.1 (2xCH U84
aromatic), 128.2 (CH w94 aromatic), 127.1 (C w94 aromatic), 124.0 (CH ¥94 aromatic), 122.2
(CH ¥ @49 aromatic), 120.0 (CH ¥ 84 aromatic), 119.9 (CH ¥ 84 aromatic), 119.5 (CH 994
aromatic), 112.9 (3xCH 484 aromatic), 111.2 (C ¥ 84 aromatic), 51.9 (CH), 48.1 (OCH-), 40.7
(2xCH3); IR (Film): Vmax 3411 (NH), 1719 (C=0), 1611, 14519 wag 1456 (aromatic ring), 1281
(CO), 743 (CN indole) cm™
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Youdsdiei S R = 026 Weold 20% EtOAC Tu hexane Wusedoudi; 'H-NMR (400
MHz, CDCls) : & 7.95 (brs, 1H, NH), 7.35 (d, J = 7.8 Hz, 1H, CH 84 aromatic), 7.30 (d, J = 7.8

Hz, 1H, CH, 989 aromatic), 7.23-7.16 (m, 3H, 3XCH U84 aromatic), 7.13 (d, J = 8.6 Hz, 2H,
2XCH 989 aromatic), 7.02 (t, J = 7.8 Hz, 1H, CH %89 aromatic), 6.85 (d, J = 8.6 Hz, 2H,
2XCH 989 aromatic), 6.72 (d, J = 8.6 Hz, 2H, 2XCH w89 aromatic), 6.59 (sd, 1H, CH %849
aromatic), 5.58 (s, 1H, CH), 3.81 (s, 3H, OCH3), 2.95 (s, 6H, N(CHs),); "C-NMR (100 MHz,
CDCls) : & 157.8 (C 984 aromatic), 149.0 (C ¥89 aromatic), 137.0 (C ¥89 aromatic), 136.7 (C
P9 aromatic), 132.6 (C 89 aromatic), 129.8 (2XCH w89 aromatic), 129.4 (2XCH ¥89
aromatic), 127.0 (C 989 aromatic), 123.9 (CH w94 aromatic), 121.9 (CH 989 aromatic), 120.9
(C @99 aromatic), 120.1 (CH w84 aromatic), 119.2 (CH w89 aromatic), 113.5 (2XCH w84

aromatic), 112.6 (2XCH 489 aromatic), 111.0 (C 484 aromatic), 55.2 (OCHs), 47.0 (CH), 40.6
(N(CHs),)

Youdeag e R = 0.30 Bield 20% EtOAC Tu hexane Wuduadouit: 1H-NMR (400 MHz,

CDCls) : & 7.95 (brs, 2H, 2XNH), 7.35 (d, J = 7.5 Hz, 1H, CH w84 aromatic), 7.27 (d, J = 7.5
Hz, H, CH @984 aromatic), 7.18 (t, J = 7.5 Hz, 1H, CH 989 aromatic), 7.11 (d, J = 8.6 Hz, 2H,

2XCH w84 aromatic), 7.08 (d, J = 8.4 Hz, 2H, 2XCH %94 aromatic), 7.01 (t, J = 7.5 Hz, 1H,
CH 289 aromatic), 6.73 (d, J = 8.6 Hz, 2H, 2XCH, w484 aromatic), 6.68 (d, J = 8.4 Hz, 2H,

2XCH, 989 aromatic), 6.56 (s, 1H, CH 989 aromatic), 5.54 (s, 1H, CH), 2.93 (s, 6H, N(CH3),);
BBC-NMR (100 MHz, CDCls) : & 153.8 (C w4 aromatic), 149.0 (C w84 aromatic), 136.9 (C w89

aromatic), 136.7 (C 989 aromatic), 132.8 (C w84 aromatic), 130.0 (2XCH 989 aromatic), 129.8
(2XCH %99 aromatic), 127.1 (C w99 aromatic), 123.9 (CH w89 aromatic), 121.9 (CH @4
aromatic), 120.9 (C ¥84 aromatic), 120.1 (CH 989 aromatic), 119.2 (CH @89 aromatic), 115.0
(2XCH 2949 aromatic), 112.9 (2XCH @94 aromatic), 110.9 (CH w84 aromatic), 47.0 (CH), 40.9
(N(CHs),)
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yoaudsasig Ymein 0.1493 ¢ (40%) A1 R = 0.10 Bleld 20% EtOAhexane Wusindoudi;
'H-NMR (400 MHz, CDCls) : & 7.98 (br s, 1H, NH), 7.36 (d, J = 8.0 Hz, 1H, CH 984 aromatic),
7.28 (t,J = 3.9 Hz, 1H, CH 984 aromatic), 7.19-7.12 (m, 3H, 3xCH 984 aromatic), 7.01 (t, J =
7.5 Hz, 1H, CH w84 aromatic), 6.82 (t, J = 9.6 Hz, 3H, 3xCH w84 aromatic), 6.70 (t, J = 4.1 Hz,
1H, CH 499 aromatic), 6.60 (s, 1H, CH 984 aromatic), 5.53 (d, J = 7.2 Hz, 2H, CH wag OH),
3.78 (d, J = 5.8 Hz, 3H, OCH3), 2.96 (s, 6H, NCCHs),); >C-NMR (100 MHz, CDCls) : & 149.1 (C

U84 aromatic), 146.6 (2xC Y989 aromatic), 144.13 (2xC w94 aromatic), 137.0 (C ¥89 aromatic),
129.6 (2xCH 484 aromatic), 127.4 (C 989 aromatic), 123.9 (CH w84 aromatic), 122.1 (CH 84
aromatic), 121.9 (CH 994 aromatic), 121.1 (CH 984 aromatic), 120.2 (CH 984 aromatic), 119.4
(CH w949 aromatic), 114.2 (2xCH ¥8 4 aromatic), 113.1 (CH ¥ 84 aromatic), 112.2 (C 984
aromatic), 111.1 (CH 989 aromatic), 56.1 (OCHs), 47.8 (CH), 41.0 (2xCHs); IR (Film): V max br s

(OH), 3413 (NH), 1612, 1513 wag 1456 (aromatic ring), 1269 (C-O-CHs), 946 (NCHs), 743 (CN

indole) cm™®

Yot AduInauas A0 R = 031 deld 20% EtOAChexane Wusndeuit; H-NMR
(400 MHz, CDCL3) : & 7.95 (br s, 1H, NH), 7.49 (d, J = 7.9 Hz, 1H, CH 989 aromatic), 7.35-
7.28 (m, 3H, 3xCH 984 aromatic), 7.25-7.15 (m, 6H, 6xCH 984 aromatic), 7.07-7.03 (m, 2H,
2xCH w84 aromatic), 6.77 (d, J = 7.9 Hz, 2H, 2xCH 9849 aromatic), 4.15 (t, J = 7.5 Hz, 1H,
CH), 2.95 (s, 6H, N(CH3),), 2.69 (t, J = 7.7 Hz., 2H, CH,), 2.58-2.49 (m, 1H, CH), 2.40 -2.31 (m,
1H, CH)
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youdsdtmauns fif1 R = 038 leld 20% EtOAC/hexane duiardoud; H-NMR (400
MHz, CDCL3) : & 7.96 (br s, 1H, NH), 7.61 (d, J = 7.9 Hz, 1H, CH ¥84 aromatic), 7.31 (t, / = 9.6
Hz, 1H, CH 9949 aromatuic), 7.22 (d, J = 8.6 Hz, 2H, 2xCH w849 aromatic), 7.11-7.12 (m, 2H,
2xCH 989 aromatic), 7.06 (t, J/ = 7.5 Hz, 1H, CH ¥®4 aromatic), 6.71 (d, J = 8.1 Hz, 2H, 2xCH
U89 aromatic), 3.77 (d, J = 9.4 Hz, 1H, CH), 2.92 (d, J = 12.6 Hz, 6H, N(CH3),), 2.53-2.44 (m,
1H, CH), 1.03 (d, J = 6.5 Hz, 3H, CHs), 0.92 (d, J = 6.5 Hz, 3H, CHs); *C-NMR (100 MHz,
CDCL3) : O 148.8 (C 84 aromatic), 136.3 (C ¥®4 aromatic), 133.8 (C ¥84 aromatic), 129.0
(2xCH 299 aromatic), 127.8 (C 9849 aromatic), 121.7 (CH 984 aromatic), 120.8 (CH 984
aromatic), 120.6 (CH 989 aromatic), 119.7 (CH 484 aromatic), 119.1 (C 984 aromatic), 113.0
(2xCH 89 aromatic), 111.1 (CH @84 aromatic), 50.1 (CH), 41.0 (2xCHs), 32.9 (CH), 24.8 (CH3),
21.9 (CHa)

youdalalaliid A R = 040 Biold 20% EtOAC Tu hexane Wusmdoud: 'H-NMR (400
MHz, CDCls) : & 7.94 (brs, 1H, NH), 7.64 (d, J = 7.8 Hz, 1H, CH 9839 aromatic), 7.31 (t, J = 7.8

Hz, 1H, CH, @84 aromatic), 7.23 (d, J = 8.6 Hz, 2H, 2XCH %84 aromatic), 7.16 (t, J = 7.8 Hz,

1H, CH w84 aromatic), 7.12-7.05 (m, 2H, 2XCH w84 aromatic), 6.70 (d, J = 8.6 Hz, 2H, 2XCH
U89 aromatic), 3.82 (d, J = 9.7 Hz, 1H, CH), 2.91 (s, 6H, N(CH3),), 2.17-2.05 (m, 1H, CH 84

cyclohexane), 1.78-1.62 (m, 4H, 2XCH, 984 cyclohexane), 1.35-1.11 (m, 3H, CH,, CH w89
cyclohexane), 1.08-0.88 (m, 2H, CH, 499 cyclohexane); *C-NMR (100 MHz, CDCls) : & 148.7
(C w99 aromatic), 136.2 (C w84 aromatic), 133.2 (C U89 aromatic), 128.9 (2XCH ¥4
aromatic), 127.7 (C 484 aromatic), 121.6 (CH 989 aromatic), 120.7 (CH @89 aromatic), 120.2
(C w99 aromatic), 119.6 (CH w89 aromatic), 119.0 (CH W89 aromatic), 112.7 (2XCH 84
aromatic), 110.6 (CH ¥89 aromatic), 48.8 (CH), 42.6 (CH 83 cyclohexane), 40.8 (2XNCHj),
32.5, 32.1 (2XCH; ¥89 cyclohexane), 26.7 (CH, 984 cyclohexane), 26.5, 26.7 (2XCH, ¥894

cyclohexane)
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Nanssudun 3 Mnaaeugrsiudeulediueaninglaging vesansndunseils

(% 6

WofneuuInian1snasd a1z ﬂeju 3-(N,N-dimethylaminophenylarylmethyl)-

indole (compound 4) lU1l4Usylowyd F9lainans 3-(NN-dimethylaminophenylarylmethyl)-
indole 4a-k NFuATIERlalUNAFRUgNENMSTUTNUlYlLaaNglaTmadunetesiunalnnile
TunsSnwlsAuImINg HaN1TVARIEASLARINNTINN 8

M19199 8 Han1snadeugsn1sdudeleiuearingladinavesasdunsen 3-(laedawsa)du
lna dak

Entry Structure Compounds % Inhibition of actylcholinesterase

N

1 4a 38.83 + 0.22
2 ab 10.13 + 0.86
3 4c 25.52 + 0.49
q 4d 56.23 + 0.27
5 de 20.83 + 0.32
6 af 9.00 + 0.40
v 4g 62.69 + 0.32
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M19199 8 Han1snadeugsn1sdudeleiuearingladinavesasdaunsen 3-(laedawda)du
1na da-k (si9)

Entry Structure Compounds % Inhibition of actylcholinesterase

N~

8 4h 65.47 £ 0.22
9 4i 22.12 = 0.11
10 4j 7.30 £ 0.37
11 ak lalemageu
Acarbose ° 81.04 + 0.10

? positive control

Mnuansegeunrsnsdudueuluivearinglafinavesansdaaiei 3-(VN-dimethyl-
arinophenylarylmethylindole 4a-k fauandlum1s1a7i 8 WU @1580ATI9 3-(N,N-dimethyl-
aminophenylarylmethyl)indole 4a-k ﬁqm‘éiumié"ué’?ﬂLauisaﬁLLaaﬂ/\lmqiﬂ%mmqﬂms ool
$ovarn1sdussoglutaaidauiunans (7.30% + 0.37 83 65.47% + 0.22) Tngans 4g uag dh dail
myjfueaegluluiana ffesaznsdufueuluuoarngladinauinnidesar 60 lneiisosazns
fudneuluiuoaninglafing winfu 62.69 + 0.32 way 6547 + 0.22 Auddy Seusidrans
F91A51897 3-(N,N-dimethylaminophenylarylmethylindole 4g wag 4h %:ﬁﬂ%ééﬁ'u Fueulad
woaviingladinatiasndneduiuving Acarbose Fanglanismaassluannizideadiuaiunsa
fuaeuluduoavhnglafinaldiosas 81.04 + 0.10 agrdlsAnnuiluauidedlddunuasnga 3-
(N,N-dimethylaminophenylarylmethyl)indole L‘ﬂumiﬂﬁjﬂ%ﬂﬁﬁqwégfugﬂL@ﬁL“ﬂﬂLL@ﬁW?ﬂQIﬂ%
Wa hagans 3-(V,N-dimethylaminophenylarylmethyl)indole 4g wag 4h dnen1mdu lead
compound lunsUsudsulasaiaiielifigrisudueulsiuoarhnglafinageiunasilonia
simundueduuiusielmilusunenld lunuideseluislsuiuasulasainemss-WA-
dimethylaminophenylarylmethyl)indole ﬁﬁqwéﬁus‘?&wu%ﬂ Ol-glucosidase olwlaansid
gislun1ssussifian
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a

Aanssudaufi 4 Yfuasulassadieans 3-(WN-dimethylaminophenylarylmethyl)-

indole muqmaauauauisdu OL-glucosidase LwaiﬁlmaﬂiwuqmﬁiuﬂWiaummnam

\H9931na15nNguNT pyridine Juesdusreuduansiifigninisinmdidiaulaegia
e Tunuddedsldusudeulaseadneans 3-(N,N-dimethylaminophenylarylmethyl)indole
Tnemsdamsrzailsihe pyridine iuesAusyneu dEmsduaseianunsarilalagrim 2 Suney
ﬁ'ﬂgﬂﬁl 17-19 Tudupeud 1 9z19uUjA581904 indole 1a iy pyridine carbaldehyde wawde
ortho, meta Wag para (2, 2m way 2n Arualau) Arelaani1iziua sodium hydroxide 1
equivalent Tuaviazatsmiueaiigumgiivies funoud 2 Juufizen Friedel-Crafts v09
pyridine alcohol 7a-c AU N,N-dimehylaniline #38 3-methoxy-N,N-dimethylaniline Tu@2%1
azane 2,2,2-trifluoroethanol Aeldan1e reflux Wunan 2 $alue nuinldnansueluioas
Uunanaags

N=
o} \ / ©/ \_/
@ + @)J\H 1 equiv. NaOH CF3;CH,0OH O
N KN CH3OH, rt H reflux, 90 °c 24h N

1a 21 a (>99%) 41 (63%)
CFsCM
reflux, 90 °C, 24h
MeO N /
4m (26%)

g‘dﬁ 17 UfAse1nsdansnzi 3-(V,N-dimethylaminophenylarylmethyl)indole fifhs pyridine
(4l way 4m)

o Qe
\ / \_/
o) OMe MeO
@ + @)LH 1 equiv. NaOH | CRiCHOH O
—_—
” Sy | CH3OH, rt N

reflux, 90 °C 24h H
1a 2m b (79%) 4n (90%)

gﬂﬁ 18 Uf{Asen1sdunsIey 3-(V,N-dimethylaminophenylarylmethylindole fifhs pyridine
(4n)
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M (0]
OMe °
@ + @)‘\H 1 equiv. NaOH CFchon AN
N
H N CH OH, rt N
1a 2n

reflux, 90 °C 24h
57°/o 40 45°/o

gﬂﬁ 19 YfAse1nsdaunszn 3-(V,N-dimethylaminophenylarylmethyl)indole it pyridine
(do)

YenaNg Tuauddedalausudgelassadieans 3-(VN-dimethylaminophenylaryl-
methylindole Tnen1sU3uLasuatsieiu indole Liu indole Aifivgjunuiludacie q léun 6-
fluoro- wag 5-fluoroindole 5-methoxyindole wag 5-nitroindole Tagvinnsnaassniglaaniiy
mimaaaﬁmmzamlﬂ%ﬁamswﬁauﬁué 3-(INN-launSaeziludiaesawnsa)dulaa (4) Ale
U381 aza-Friedel-Crafts Y03a5H I UAIMaIRUENaUTaT indole N N-dimethylaniline fu
aldehyde ¥ilnseq nutldnansmaassduandlumsed 9

M151990 9 HaNNIIANY WAV UlRavLA 199 NWNUG AT aza Friedel-Crafts alkylation fiu
benzaldehyde wag NN-dimethylaniline®

\N/

o .
+ + Bi(OTf)3 10 mol%
R@ Ph)J\H © oot
N CICH,CH,CI
H

reflux 100 °C ,N,

1 2a 3a
\N/
O ke 1 o
& I
Ph
HN/ L HN NH
4 5 6
Entry Indole Time Products (%yield)
(h) 5 6
da 5a 6a

(80) (4) (15)
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M151990 9 HAaNNITANY WAV UlAAYLAG 199 NWUH AT aza Friedel-Crafts alkylation fiu
benzaldehyde waz N,N-dimethylaniline® (o)

SN

Bi(OTf)3 10 mol%

CICH,CH,CI
reflux 100 °C ,N,

1 2a 3a
Ph R
O O Lo
HN NH
5 6
Entry Indole Time Products (%yield)
(h) 5 6
2 @ 1b 3 4p 5p 6p
(75)  (trace) (7)
3 \©[> 1c 3 4q 5q 6q
(79)  (trace) (6)
a MeO. : N 1d 3 ar br 6ér
N 7 (10) (14)
5 \(I\ le 3 4s 5s 6s
(73)  (trace) (trace)

NNANITNAGRIAIAATLUATS197 9 wudnllen indole Ninununamylvididnnsou
1eun 13 methoxy (OMe) Aidunis 5 waznyununilunyfdianaseu laun wy F wag NO,
wudnaglananima 3-(N,N-dimethylaminophenylaryl-methylindole 4p-s Tusauazfia (73-

79%)
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Tutumeuseuldhans nmsfigainiendnunivesansiidansesdls 1un a1s 7a-< uas
13 3-(N N-dimethylaminophenylarylmethylindole 4p-s fivnisusuiuaeulassadslusinis
figadiendnualvesansuandneiidanseildiielimauidasaieiuisslagldiBmaanln
salal laun 'H- uag *C-NMR spectroscopy %ﬁay’auﬁmﬁﬁﬂﬁ

N=

HO
N/

Iz _

Ta

YoudsdunwiEes 31 R = 0.06 dield 20% EtOAC Tu hexane \usundoud 2 ads; H-
NMR (400 MHz, CDCls) : 0 10.91 (s ,1H, NH), 8.45 (d, J = 3.6 Hz, 1H, CH ¥®3 aromatic), 7.78
(t, J = 6.4 Hz, 1H, CH 984 aromatic), 7.66 (d, J = 8.0 Hz, 1H, CH 9494 aromatic), 7.52 (d, J =
7.8 Hz, 1H, CH w89 aromatic), 7.33 (d, J = 8.0 Hz, 1H, CH 984 aromatic), 7.22 (t, J = 5.6 Hz,
1H, CH @84 aromatic), 7.15 (s, 1H, CH 989 aromatic), 7.06-6.89 (t, J = 7.4 Hz, 2H, 2xCH 184
aromatic), 5.96 (d, J = 4.0 Hz, 1H, CH), 5.79 (d, J = 4.0 Hz, 1H, OH); C-NMR (100 MHz,
CDCls) : 0 164.8 (C w99 aromatic), 148.5 (CH ¥89 aromatic), 136.9 (2xC v84 aromatic), 126.2
(CH 994 aromatic), 123.3 (CH ¥ @9 aromatic), 122.3 (CH 994 aromatic), 121.4 (CH ¥ 94
aromatic), 120.8 (CH 984 aromatic), 119.9 (CH ¥849 aromatic), 118.8 (C 489 aromatic), 111.8
(CH 2949 aromatic), 71.1 (CH); IR (Film): Via 3277, 1589, 1435, 1334, 1241, 1097, 998, 743

cm’®

HO
N

Iz __

~

b

Youud@Imaes 361 Re= 0.03 Wiold 20% EtOAC Tu hexane [Wudadoud: H-NMR
(400 MHz, CDCls) : 6 10.98 (s, 1H, NH), 8.69 (s, 1H, CH 483 aromatic), 8.48 (d, J = 4.5 Hz, 1H,
CH 994 aromatic), 7.84 (d, J = 7.6 Hz, 1H, CH 489 aromatic), 7.49 (d, J = 8.0 Hz, 1H, CH ¥984
aromatic), 7.38-7.29 (m, 2H, 2xCH 484 aromatic), 7.19 (s, 1H, CH 984 aromatic), 7.07 (t, J =
7.6 Hz, 1H, CH w84 aromatic), 6.93 (t, J = 7.4 Hz, 1H, CH 984 aromatic), 6.06 (d, J = 2.8 Hz,
1H, OH), 5.84 (d, J = 3.2 Hz, 1H, CH); >C-NMR (100 MHz, CDCls) : & 148.4 (CH 84 aromatic),
141.4 (C 9949 aromatic), 137.1 (CH ¥849 aromatic), 134.4 (C 4849 aromatic), 125.9 (C U84
aromatic), 123.3 (CH 994 aromatic), 122.4 (CH 984 aromatic), 121.6 (CH 984 aromatic), 119.9
(CH w99 aromatic), 119.0 (C 984 aromatic), 111.8 (CH 984 aromatic), 112.0 (C 989 aromatic),
67.4 (CH); IR (Film): Vimax 3405, 2849, 1578, 1428, 1340, 1100, 746 cm™
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HO N

A\
N
H

Tc

Yo Edumaes A1 Re= 0.03 Wiold 209% EtOAC Tu hexane Wusiadoudt: H-NMR
(400 MHz, CDCls) : © 10.97 (s, 1H, NH), 8.49 (s, 2H, 2xCH ¥®89 aromatic), 7.49-7.44 (m, 3H,
3xCH ¥ 84 aromatic), 7.33 (d, J = 7.3 Hz, 1H, CH ¥ ® 9 aromatic), 7.19 (s, 1H, CH 984
aromatic), 7.04 (t, J = 7.4 Hz, 1H, CH ¥ ® 9 aromatic), 6.91 (t, J = 7.6 Hz, 1H, CH ¥ 8 9
aromatic), 5.97 (s, 1H, OH), 5.84 (s, 1H, CH); C-NMR (100 MHz, CDCls) : & 154.8 (CH ¥ 84
aromatic), 149.2 (C 489 aromatic), 137.0 (C 994 aromatic), 125.9 (2xCH 984 aromatic), 123.6
(C 984 aromatic), 123.0 (CH ¥ 849 aromatic), 118.6 (2xCH ¥ 84 aromatic), 111.9 (C 99 9
aromatic), 68.1 (CH); IR (Film): Vmax 3195, 2912, 1603, 1516, 1216, 1060 cm™

41

gpawamindinaaunady fien R= 0.13 1ol 20% EtOAC Tu hexane [usiadaui:
"H-NMR (400 MHz, CDCls) : 0 8.60 (d ,1H, CH, J = 4.4 Hz), 8.22 (s, 1H, NH), 7.58 (dt, J = 7.7,
1.6 Hz, 1H, CH @984 aromatic), 7.33-7.11 (m, 7H, 7xCH w89 aromatic), 6.99 (t, J = 7.5 Hz, 1H,
CH 989 aromatic), 6.71 (d, J = 8.8 Hz, 3H, 3xCH 989 aromatic), 5.77 (s, 1H, CH), 2.94 (s, 6H,
2xCHs): *C-NMR (100 MHz, CDCLs) : & 164.1 (C @9 aromatic), 149.3 (CH ¥ 84 aromatic),
136.5 (C 4849 aromatic), 130.9 (C ¥@49 aromatic), 129.6 (CH ¥®9 aromatic), 127.0 (CH 994
aromatic), 123.9 (C 994 aromatic), 123.1(C 984 aromatic), 121.9 (CH ¥89 aromatic), 121.2
(CH v 949 aromatic), 119.8 (CH 9849 aromatic), 119.2 (CH 989 aromatic), 112.8 (CH U84
aromatic), 111.0 (CH w89 aromatic), 77.4 (2xCH 984 aromatic), 77.0 (C 484 aromatic), 76.7
(CH 9949 aromatic), 50.6 (CH), 40.7 (2xC 989 CHs); IR (Film): Vi 3410, 3059, 2872, 2798,
1613, 1590, 1568, 1519, 1456, 1349, 801 cm’
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yosvaviinddutinna S Rr= 0.09 dleld 20% EtOAC Tu hexane Wusundoud; H-
NMR (400 MHz, CDCls) : & 8.59 (d, J = 4.4 Hz, 1H, NH), 8.17 (s, 1H, CH ¥®84 aromatic), 7.58-
754 (t, J = 7.7Hz, 1H, CH @999 aromatic), 7.33-7.28 (t, J = 9.4 Hz, 2H, 2xCH 4984 aromatic),
7.20-7.08 (m, 2H, 2xCH¥®4 aromatic), 7.00-6.93 (m, 2H, 2xCH 984 aromatic), 6.68 (s, 1H, CH
P84 aromatic), 6.33-6.14 (m, 2H, 2xCH 984 aromatic), 6.15 (s, 1H, CH U84 aromatic), 3.77 (s,
3H, CH3) , 2.94 (s, 6H, 2xCHs); IR (Film): Via 3405, 3053, 2925, 1568, 1457, 1432, 1353, 1238,
1108, 811, 741 cm

YA mtaddIAIa SA1 R = 0.09 ol 20% EtOAc Tu hexane Wudadewud:
"H-NMR (400 MHz, CDCls) : 0 8.55 (d, J = 1.8 Hz, 1H, ArH), 8.45 (dd, J = 4.7, 1.4 Hz, 1H, ArH),
8.07 (s, 1H, NH), 7.52 (d, J = 7.6 Hz, 1H, ArH), 7.37 (d, J = 8.1 Hz, 1H, ArH), 7.31-7.14 (m,
2H, ArH), 7.23-7.14 (m, 2H, ArH), 7.01 (td, J = 7.6, 0.8 Hz, 1H, ArH), 6.84 (d, J = 8.4 Hz, 1H,
ArH), 6.58 (brd, J = 0.8 Hz, 1H, ArH), 6.32 (d, J = 2.3 Hz, 1H, ArH), 6.22 (dd, J = 8.4, 2.3 Hz,
1H, ArH), 5.98 (s, 1H, CH), 3.77 (s, 3H, OCH3), 2.95 (s, 6H, 2xNCHs)

—N
i N
MeO Y/
o
N

YA mtadduinma flen Re= 0.09 eld 20% EtOAC T hexane Wuspdeud: 1H-
NMR (400 MHz, CDCls) : 0 8.48 (d, J = 4.8 Hz, 2H, ArH), 8.06 (s, 1H, NH), 7.38 (d, J = 7.9 Hz,
1H, ArH), 7.38 (d, J = 7.9 Hz, 1H, ArH), 7.31-7.24 (m, 2H, ArH), 7.23-7.13 (m, 2H, ArH), 7.02 (t,
J =79 Hz, 1H, ArH), 6.82 (d, J = 8.4 Hz, 1H, ArH), 6.60 (s, 1H, ArH), 6.31 (brd, J = 2.1 Hz, 1H,
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ArH), 6.23 (dd, J = 8.4, 2.1 Hz, 1H, ArH), 5.94 (s, 1H, CH), 3.77 (s, 3H, OCHs), 2.96 (s, 6H,
2xXNCHs)

voudeddudy e R =0.24 lold 20% EtOAC Tu hexane Wusiadeudl; "H-NMR (400
MHz, CDCls) : 6 7.94 (brs, 1H, NH), 7.33-7.19 (m, 5H, 5XCH 289 aromatic), 7.17-7.07 (m, 3H,
3XCH @949 aromatic), 7.03 (dd, J = 9.4, 2.1 Hz, 1H, CH w84 aromatic), 6.76 (td, J = 9.4, 2.1
Hz, 1H, CH 989 aromatic), 6.70 (d, J = 8.6 Hz, 2H, 2XCH %84 aromatic), 6.57 (sd, J = 1.0 Hz,
1H, CH ¥99 aromatic), 5.56 (s, 1H, CH), 2.94 (s, 6H, N(CHs),); ""C-NMR (100 MHz, CDCls) : ")
159.9 (d, J = 236 Hz, CF 489 aromatic), 144.4 (CN 294 aromatic), 136.8 (C 983 aromatic),
136.6 (C U89 aromatic), 129.5 (2XCH %89 aromatic), 128.8 (2XCH %84 aromatic), 128.2

(2XCH 294 aromatic), 126.0 (2XCH w84 aromatic), 124.2 (CH 984 aromatic), 124.1 (CH 9849
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aromatic), 47.8 (CH), 40.7 (N(CH3),)

ndulatians 3-(VN-dimethylaminophenylarylmethylindole 4l-s #ilausuiuasu
Tassasraielilaasniignsduduaulesl d-glucosidase AT lunageugnsdudoulyy o
glucosidase NANITNAADILAAIFINITING 10

A13°99 10 HaMsegeugvan1sdudseulasiuearinglafinavesasdunsey 3-(laedalisa)
dulna da uag dl-s

Entry Structure Compounds % Inhibition of actylcholinesterase

N

da 38.83 + 0.22

4l 19.59 + 0.34
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aulea da uay dl-s (sin)

Entry Structure Compounds % Inhibition of actylcholinesterase

3 4m 10.17 + 0.21
il 4n 39.97 + 0.73
5 4o 19.77 £ 0.28
6 4p 23.10 = 0.06
7 4q 50.48 £ 0.18
8 4r 34.32 + 0.37
9 4s 50.76 £ 0.22

Acarbose ° 81.04 + 0.10

? positive control

PnuaNIsaaeugsn1sdugueuledivearinglaginavesansduasiznt 3-(N,N-dimethyl-

aminophenylarylmethyl)indole @15 4l-o fifiag Pyridine Judusenou wavans dp-s gl
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UNUNUUIBULAE Aeuanslum1s1eil 10 WUl @a19d9As189R 3-(N,N-dimethylaminophenyl-

a

arylmethylindole 4l-o 7183 Pyridine \udiuuszneu Jgnslunisdudeulesiveaninglad
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aisgegailowfiouuas Pyridine Mumiady (1131971 10 entry 2-5) agndlsfnumuin ans 4n i
24 Pyridine siuis meta uansquisdudaouleiueaningladinaludosarindifssiuiuans da 7
frauuduunuiiog Pyridne lunsdlvesans dp-s Adaauudululaseadne 129 wazae NN-
dimethylphenyl 1 14 Lwiﬁmmlmﬂ@imﬁ’umwa@u‘[ﬁaﬁﬁwyjLmuﬁ&hwmﬁ 5 %30 6 (A15799
10, entry 6-9) nansnaasanuin Tunsdifedulnaiivfadidnnseusdumisd 5 1éun s dq fu
4s ifivg] Fluoro uag Nitro vuasdulnasiuvisil 5 mudidy asnansqnssuduoulssiuaan
ngladinafinfian wififissfosazuiunans Ae FSesagmadudusulesiuoarnglading wiifu
50.48 = 0.18 Uag 50.76 = 0.22 MudFU Fetfouninans dg waz dh eivyflueasgluluiana i
Sovarnsdudueuluiuoaringledinauinnindosay 60 lasd¥esaznsdudueulusiveangla
Fad 11AU 62.69 = 0.32 Lag 65.47 + 0.22 AUAIAY ﬁaLLﬁdwwamamaaqu‘éé’ué’al@u%ﬁ
woarnglafinavesansdaunsien 3-(V,N-dimethylaminophenylarylmethylindole A a5z
asfigrisudueuluiueaningladinatiooniieduiuimau Acarbose daneldnismaaasly
anmgifefuannsadudueuleivearnglafinaldfesas 81.04 + 0.10 esangudnisduda
wulmiuoavhnglamnavesasdaasziioglusziuuiunans lwnAdeddaildihasluneaeunys
Fudueuleduoaniezluiaa asiwliﬁmﬂumu%ﬁaﬁlé’ﬁuwUmimjm 3-(N,N-dimethy!-
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Synthesis and Ol-glucosidase inhibitory activity evaluation of

3-(diarylmethyl)indole derivatives
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ABSTRACT

3-(Diarylmethyl)indoles are important class of bioactive metabolites. Many of natural and
synthetic 3-(diarylmethyl)indole derivatives are found to exhibit a broad range of biological activities.
Although the synthesis of 3-(diarylmethyl) indoles has been studied extensively, the synthesis of
other unsymmetrical 3-(diarylmethyl)indoles is still highly desirable in synthetic community due to it
need more practical procedures and mild reaction conditions. Herein, we wish to develop a simple
synthesis of 3-(diarylmethyl)-indoles (4) via Bi(OTf);-catalyzed one-pot three-component coupling
reaction of indoles, aldehydes and tertiary aromatic amines. The reaction was optimized using
indole, benzaldehyde and N,N-dimethylaniline as a model substrate. After an extensive study,
we found that the reaction employing 10 mol% of Bi(OTf), under refluxing dichloroethane gave the
desired product in 80% vyield. The scope of benzaldehyde derivatives with both electron-
withdrawing and electron-donating substituents at C-4 position was also examined. Moreover, all

of synthesized compounds was also evaluated for their Ol-glucosidase inhibition and compound 4f

showed promising Ol-glucosidase inhibitory activity (62.69 + 0.32 % of inhibition at 1.0 mM).

NMe, one-step synthesis
@l /©/ 4a (R =H,89%)
10 moI%Bl(OTf)3 4b (R =4-CL.77%)

4c (R =4-Br,76%)

DCE, reflux 4d (R = NO,, 83%)
_ 4e (R = OCH;, 65%)
A e 4f (R = OH, 58%)
S

Keywords: 3-(Diarylmethyl)indoles, Bi(OTf);, Ol-Glucosidase inhibitory activity
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Abstract
In this research, a one-step synthesis of 3-(diarylmethyl)indoles (4) via Bi(OTf),-catalyzed one-pot
three-component coupling reaction of indoles, aldehydes and tertiary aromatic amines was developed. After an
extensive study, we found that the reaction employing 10 mol% of Bi(OTf), under refluxing dichloroethane gave
the corresponding 3-(diarylmethyl)indoles (4) in moderate to high yields. The effect of substituents at C-4
position of benzaldehyde derivatives was also studied. The results showed that benzaldehyde derivatives with
electron-withdrawing substituents at C-4 position of benzene ring such as Cl, Br and nitro gave the desired

products in higher chemical yields than those of electron-donating substituents such as OMe and OH).
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Furthermore, the synthesized compounds were also evaluated for their Ol-glucosidase inhibition and the

compound 4g exhibited promising ¢.-glucosidase inhibitory activity (65.47 £ 0.22% of inhibition at 1.0 mM).
Keywords : 3-(Diarylmethyl)indoles, Bi(OTf),, G-Glucosidase inhibitory activity
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A ldunsninifeanansowieulideg  adensnaiuaularaanguidaaaaslunisimudsnisduaszi

== ey o =i S= 1 = P S g = dod e y - =
ATounTdAneAanThdneLazidinmAodannnfing I.I.@Kﬁﬂ‘]:f']f]“v‘]ﬁ“ﬂ’]x’l“ﬁ')ﬂ'lw‘im\‘lﬂ’]ﬁ"ﬂu‘ﬂ?ﬂ“ﬂﬂ\‘lLﬂﬁ"]ﬁ'ﬂﬁ LNBWIANTY

¥ v
= ae =l o

, Y
Hganteenngulud lusmddpitaulaianndsnsduamoians s-(ladiawda) dulss twuduneudn 1681563
Fuguesdlsznay Wur dulaa uaadlafuas NN-lardassian nalfiannznimeassfifiiadalasvigaalfimu

Fa il §izen A 2

/_j\(\ \ NMe, One-step synthesis NMes
—" W H/<j 10 mol% Bi(OTH); " !
o} DCE, reflux ‘
= H ‘

mwit 2 madaaszians 3-(lasiausaaulnauunfuneuforeinssduaueadlszney
Faanliunisia
Funaui i lunsduamsians Z)‘f(‘lmﬂ?amﬁa)@ufﬁmLLUU%‘%MWﬂmﬁﬂ’mﬂ\?ﬂ’lﬁ‘lfi%tflwuﬂ’mmﬁﬂﬁ‘;’ﬂﬁu
Huuaas s (2) 15u1as 2 Tadlus dulsa (1) 131l 1 Jadlus uaz NNl aaziiau (3) Uiinas 1.5 Hsdkia
adlumaeAunauanm 50 fadaes Fudinazatalapaaldmu 2 Gaddns uasdEniadalnmvgaelsimudalnum
runos 10 e % il §iennelbanndsvdand ﬁqmmﬁ 100 eapnadea naliussaniaufiallpnas uaznan
ANTRABANANBNELARINNUAN A=A proagett|fjirendonmaiiafiveameilasninnm® (Thin layer chromatography

v '
=

Y ‘
e TLO) TneiBerfieuivanssissiu ilet fisenauasiinasazaedsusaveslaf e lueifueius (NaHCO,) 153704 10

Py

- o= i P o o PR Py w0 = - o= o &
HAAARNT LW’ﬂﬁElﬁﬂgﬂﬁ'Eﬂ ynsaipansawiEtnduarzilfifasaiiazaalaaanlsdlinu (3x10 HARAMT) ANUAIEIUN
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v ' v
N (10 SaRART) WazanTazanedlsarasinfeuaaslsd (10 SadaRT) MAA1AL TuFnazas lnraalstmsn@s
RV R N R o o 2, o .
R T pTimAs i egaiesnduiainaradlaasalilmy dhdudainazaalaaaalsimuhhlszmesiaii
azaefeATaInALTnEaTTLLILM N e dqytyIne T8 crude product
‘ .

141 crude product 715 11131 34 ne 1w ATiA radial chromatography Tasldsavinazansani (50 iadams)
AR 5%, 10%, 20%, WAz 30% @aaFmauantis FUATAL NaLENASHARADAIT L i 4vE 111 fraction 184

P | 2 a0 P - o P Y s 6y 5y -
waRAnEiAuanE il daitararafonaanduzmaatsuuumsguneligomina sniiin ludafionAtane

ATEYIMNA

msaaATIET 4-((1H-indol-3-yl) (phenymethyl)-N,N-dimethylaniline (4a)

ﬁﬂﬂﬁﬁ?mmmﬁmﬂuﬁh‘lﬂ uwaliiuanalelas (2a) 0.20 AadanT (2.0 Had i) dulaa (1) Bun0s 01172 nfu
(1 Hadlua) uaz N,N-lasdaniian (3) Usinns 0.19 Tadans (1.5 368 a) Fluanssadi wudlE crude product Hanmn
Shasamanviladtiaa mmfuﬁﬂmmﬂmmﬁmﬁmﬂﬁﬁ@wﬁﬁmmﬂﬁﬂ radial chromatography & 4-((1H-indol-3-
yi)(phenyhmethyl)-N,N-dimethylaniline @) fifnunsilunedding i 02005151 89%) ien R= 039 el 20%
wEaesmnluanem dhuiend

"H-NMR (400 MHz, CDCI,) : d7.95 (brs, 1H, NH), 7.37 (d, J = 8.1 Hz, 1H, CH 194 aromatic), 7.33-7.24
(m, 5H, 5xCH, 194 aromatic), 7.24-7.15 (m, 2H, 2xCH 184 aromatic), 7.12 (d, J = 8.5 Hz, 2H, 2xCH 194
aromatic), 7.00 (t, J = 7.5 Hz, 1H, CHa94 aromatic), 6.70 (d, /= 8.1 Hz, 2H, 2xCH 194 aromatic), 6.61 (s, 1H, CH
183 aromatic), 5.61 (s, 1H, CH), 2.94 (s, 6H, N(CH,),); BC-NMR (100 MHz, CDClI,) : 0 149.1, 144.7, 136.7, 132.2,
129.5,128.9,128.1,127.1, 1259, 1239, 121.9, 120.7,120.1, 119.3, 112.6, 110.9, 47.8, 40.7; IR (Film): V __ 3417

(NH), 1614, 1513 WAz 1456 (aromatic ring), 947, 741.83 cm’

ﬂ'l?ﬂ?:nf’)ﬁ‘?;‘:ﬁ?L( (4-chlorophenyl) (1H-indol-3-yl)methyl)-N,N-dimethylaniline (4b)

ﬁﬂﬂﬁﬁ"?mmm%umﬂuﬁq'lﬂ wild 4-maalsiuumnalalas (2b) 02811 nFu (2.0 daalua) Bulna (1) 154104
0.1172 n3u (1 fiaakia) uazNN-laudaasiian (3) Funns 0.19 daddrs (1.5 Aadlia) Fuansdadin wudlE crude
product fisnenusdureaveetiaduReniinin smasinl wenaaa mﬁmﬂﬁﬁmﬁrﬁ 28WATLA radial chromatography 5
4-((4-chlorophenyl)(1H-indol-3-yl)methyl)-N,N-dimethylaniline (4b) Hanmneaihamadadia f:mﬁn 0.2778 N5 (77%)
fA1R = 039 el 20% e aezAdwmluane s

"H-NMR (400 MHz, CDCL,) : 07.98 (brs, 1H, NH), 7.37 (d, ./ = 8.1 Hz, 1H, CH 194 aromatic), 7.27 (t, J =
5.6 Hz, 3H, 3xCH 124 aromatic), 7.20 (i, J = 7.0 Hz, 3H, 3xCH 1984 aromatic), 7.11 (d, J = 8.6 Hz, 2H, 2xCH 224
aromatic), 7.03 (i, / = 4.50 Hz, 1H, CH 1849 aromatic), 6.73 (d, J = 8.4 Hz, 2H, 2xCH 194 aromatic), 6.59 (s, 1H,

CH 2183 aromatic), .99 (s, TH, CH), 2.96 (s, 6H, NCCH,),); “C-NMR (100 MHz, CDCL,) : O 149.2, 143.4, 136.8,
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131.9, 131.7, 130.3 , 129.6, 128.3, 127.0, 1240 , 1221, 120.2, 120.0, 1194, 112.8, 111.1, 47.3, 40.8; IR (Film):

V... 3414 (NH), 1612, 1518 uaz 1488 (aromatic ring), 947, 803, 743 cm’

MsdaATIf 4-((4-bromophenyl)(1H-indol-3-yl)methyl)-N,N-dimethylaniline (4c)

ﬁﬂﬂﬁﬁ‘immmfumuﬁq‘lﬂ wald 4-Tuslauutnalalas (2¢) 03700 nfu (2.0 fadiua) Bulna (1) Uinnn
0.1172 nfu (1 A8dlua) uaz NN lawGae=dian (3) Funns 0.19 Aadans (1.5 dadlua) Thugnssadin nud s orude
prociuct fianeneihenae i dinme smaslenannd mﬁmﬂﬁu‘%zgw‘éﬁaﬂmﬂﬂﬂ radlial chromatography 11 4-((4-
bromophenyl)(1H-indol-3-yl)methyl)-N,N-dimethylaniline (4c) fidnuouszilimesude®siog ¥iin 0.3080 nFu (76%) e
R=039 el 20% B sezTwebuane duiniod

"H-NMR (400 MHz, CDCI,) : 3 7.99 (brs, 1H, NH), 7.42—7.36 (m, 3H, 3xCH 294 aromatic), 7.25 (d, J =
7.9 Hz, 1H, CH 194 aromatic), 7.20 (t, ./ = 7.5 Hz, 1H, CH 1194 aromatic), 7.15-7.09 (m, 4H, 4xCH 423 aromatic),
7.02 (t, /= 7.5 Hz, 1H CH 294 aromatic), 6.73 (d, J = 8.0 Hz, 2H, CH 4843 aromatic), 6.59 (d, / = 1.0 Hz, 1H, CH
984 aromatic), 5.57 (s, 1H, CH), 2.96 (s, 6H, N(CH,),); "C-NMR (100 MHz, CDCI,) : 8 149.3, 143.9, 136.8, 131.8,
131.3,130.8, 129.6, 127.0, 124.0, 122.2, 120.0, 119.9, 119.5, 112.9, 111.2, 47 4, 40.8; IR (Film): V,_ 3414 (NH),

1614, 1519 waz 1484 (aromatic ring), 947, 801, 742 cm'1

MgdaATIEH 4-((1H-indol-3-yl)(4-nitrophenyl)methy)-N,N-dimethylaniline (4d)

ﬁﬂﬂ@ﬁ?‘mmm‘fumuﬁ"ﬂﬂ uald a-lulmsiuuanalalas 2d) 03022 nfu (2.0 fisdlus) 8ulna (1) Usuno
0.1172 nfu (1 Aadlua) uaz NN lawGae=iiaw (3) 1Funas 0.19 dadans (15 dadlua) s siaBu wud g onde
product Hansnizd vimaavilsAufesiona smAnilusnannEas mm’iﬁu‘izgw‘%ﬁ AtImATLA radial chromatography
4-((1H-indol-3-yl)(4-nitrophenyhmethyl)-N,N-dimethylaniline (4d) Hidnunedluaaudad @eq vinwin 03082 A (83%) 7
A1 R = 027 dleld 20% et anziwmlsanin dhuswiend

'H-NMR (400 MHz, CDCl,) : 0815 (d, J = 8.5 Hz, 2H, 2xCH 124 aromatic), 8.06 (br s, 1H, NH), 7.42 (d,
J= 8.5 Hz, 2H, 2xCH 294 aromatic), 7.40 (d, J = 7.4 Hz, 1H, 1xCH 84 aromatic), 7.24-7.18 (m, 2H, 2xCH 284
aromatic), 7.08 (d, J = 8.6 Hz, 2H, 2xCH 194 aromatic), 7.02 (t, /= 7.4 Hz, 1H, CH 1123 aromatic), 6.70 (d, /= 8.6
Hz, 2H, 2xCH 183 aromatic), 7.62 (sd, J = 1.5 Hz, 1H, CH 484 aromatic), 5.69 (s, 1H, CH), 2.95 (s, 6H,
N(CHS)E);HCfNMR (100 MHz, CDCl,) : 3 152.5, 149.4, 146.4, 136.7, 130.2, 129.7, 129.5, 126.7, 124.0, 123.5,

122.4,119.7,119.6, 19.2, 1112.6 , 111.2, 47.8,40.6

mﬁﬁuﬂmzﬁ'zp( (1H-indol-3-yl)(4-methoxyphenyl)methyl)-N,N-dimethylaniline (4e)
ufmennaduneanioll wild 4-msenduuaalelas 2e) 0.24 fisddns 2.0 6 lua) aulaa (1) Funog
0.1172 nFu (1 fadlua) uaz NNlamEassfian (3) Bunns 0.19 Jadans (15 Jadlus) Wuaisfadu nudild crude

y .
prociuct fdneneThumeawaavilsBuiieden axmindilUuenas@asios TG4 foawmaila radial chromatography 14 4-

5
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((1H-indol-3-yl)(4-methoxyphenyl)methyl)-N,N-dimethylaniline (de) 1 neasuraud @iaain ‘Li’ﬂ‘lxiﬁﬂ 02317 n3u
(65%) HFR,= 0.26 el 20% B aesEwmlueny Huiueieud

"H-NMR (400 MHz, CDCl) : O 7.95 (brs, 1H, NH), 7.35 (d, J = 7.8 Hz, 1H, CH 284 aromatic), 7.30 (d, J =
7.8 Hz, 1H, CH, 1984 aromatic), 7.23-7.16 (m, 3H, 3XCH 994 aromatic), 7.13 (d, J = 8.6 Hz, 2H, 2XCH 184
aromatic), 7.02 (t, J = 7.8 Hz, 1TH, CH 4184 aromatic), 6.85 (d, J = 8.6 Hz, 2H, 2XCH 9f4 aromatic), 6.72 (d, J =
8.6 Hz, 2H, 2XCH 184 aromatic), 6.599 (sd, 1H, CH 184 aromatic), 5.58 (s, 1H, CH), 3.81 (s, 3H, OCH,), 2.95 (s,
BH, N(CH,),); PC-NMR (100 MHz, CDCL,) : O 157.8, 149.0, 137.0, 136.7, 132.6, 129.8, 129.4, 127.0, 123.9, 121.9,

120.9,120.1,119.2, 113.5, 112.6, 111.0, 55.2, 47.0, 40.6

mﬁ‘ﬁ:?mm;’v?4-((4—(c:‘fnzefhy!umino)phenyl)(1 H-indol-3-yl)methyl)phenol (4f)

ﬁﬁﬂﬁﬁ?ﬂﬂmuﬂfumuﬁﬂﬂ wild 4-lamsandinemnalalad (20 02442 nfa 2.0 fisdlua) Aulea (1) o
0.1172 (1 Tadla) uaz NN lnsFas=ian (3) 15uas 0.19 Hadans (1.5 Aadlua) Fhugn sl wudld crude
product Hansn e aail s win e ﬂ-nmfuﬂﬂﬂLmnmmﬁmﬁmm“l,ﬁﬁegw‘ﬁrﬁqalmﬂﬁﬁ radial chromatography 16 4-((4-
(dimethylamino)phenyl)(1H-indol-3-yl)methyliphenol (4f) fianunianudading Y 0.1986 nf (65%) {A R =
030 el 40% 1B aaiamluanin Tusaedend

'H-NMR (400 MHz, CDCL) : & 7.95 (brs, 2H, 2XNH), 7.35 (d, J = 7.5 Hz, TH, CH 184 aromatic), 7.27 (d,
J =7.5Hz, H, CH 283 aromatic), 7.18 (t, J = 7.5 Hz, 1H, CH 193 aromatic), 7.11 (d, J = 8.6 Hz, 2H, 2XCH 284
aromatic), 7.08 (d, J = 8.4 Hz, 2H, 2XCH 184 aromatic), 7.01 (t, J = 7.5 Hz, 1H, CH 224 aromatic), 6.73 (d, J = 8.6
Hz, 2H, 2XCH, 983 aromatic), 6.68 (d, J = 8.4 Hz, 2H, 2XCH, 293 aromatic), 6.56 (s, 1H, CH 983 aromatic), 5.54
(s, TH, CH), 2.93 (s, 6H, N(CH,),); "C-NMR (100 MHz, CDCl,) : O 153.8, 149.0, 136.9, 136.7, 132.8, 130.0, 129.8,

127.1,123.9, 121.9,120.9, 120.1, 119.2, 115.0, 112.9, 110.9, 47.0, 40.9

mﬁ‘ﬁ:?mm;’v?4-((4—(c:‘fnzefhy!umino)phenyl)(1 H-indol-3-yl)methyl)-2-methoxyphenol (4g)

ﬁmﬁﬁ?ﬂﬂmmfumﬂuﬁa'lﬂ wA'ld 4-lamsand-s-umandiuuanalealas (2g) 02442 nfu 20 fidlus) aulng
(1) U3nnne 0.1172 ndu (1 Aadlus) waz NN-lawiEaaziian (3) iunne 0.19 Nadamns (1.5 a4 1a) Fluaniading nud
crude product Hanunedluaesmrarmiin@mne anhaiTusnansd mﬁmﬂﬁﬁqw‘éé’qﬂmﬂﬁﬂ radial chromatography &
4-((4-(dimethylamino)phenyl)(TH-indol-3-yl)methyl)-2-methoxyphenol (4g) fanunaihmeud@iog ‘Li’wﬁﬂ 0.2086
NiH (56%) HATR = 0.10 leld 20% wisadwAluaniy uieieud

"H-NMR (200 MHz, CDCI,) : & 7.98 (br s, TH, NH), 7.36 (d, ./ = 8.0 Hz, 1H, CH 783 aromatic), 7.28 (t, J =
3.9 Hz, 1H, CH 1194 aromatic), 7.19-7.12 (m, 3H, 3xCH 494 aromatic), 7.01 (t, ./ = 7.5 Hz, 1H, CH 494 aromatic),
6.82 (t, J = 9.6 Hz, 3H, 3xCH 284 aromatic), 6.70 (t, / = 4.1 Hz, 1H, CH 984 aromatic), 6.60 ( s, TH, CH 184
aromatic), 5.53 (d, J = 7.2 Hz, 2H, CH uaz OH), 3.78 (d, J = 5.8 Hz, 3H, OCH,), 2.96 (s, 6H, NCCH,),); BC-NMR
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(100 MHz, CDCI,) : 0 149.1, 146.6, 144.1, 137.0, 129.6, 127.4, 123.9, 122.1, 121.9, 121.1, 120.2, 119.4, 114.2,
113.1, 112.2, 111.1, 56.1, 47.8, 41.0; IR (Film): V___br s (OH), 3413 (NH), 1612, 1513 uaz 1456 (aromatic ring),

1269 (C-O-CH,), 946, 743 cm’”

msdanAsisi 4-(1-(1H-indol-3-yl)-2-methylpropyl)-N,N-dimethylaniline (4h)

ﬁﬂﬂ@ﬁ‘i?mmmfumu%'lﬂ wrld 2-methylpropanol (2h) 0.1442 N33 (2.0 fiadtua) 8ulea (1) Pna0.1172
N5 (1 fadlie) waz NN-lasidaaziany (3) 3unns 0.19 IadanT (1.5 Hadlia) g 1ad wuinlE crude product
dnineThanavailadmaes smiai T uena auEns mm’iﬁu‘ifgwﬁfﬁ 2rImnATiA radial chromatography 1 4-(1-(1H-indol-
3-yl)-2-methylpropyl)-N,N-dimethylaniline (4h) s Ehuaaud drinemausd 1min 0 2193 nFu (75%) Flfi1 R = 0.20
sleld 20% esaesFwsluanau Susiandend

"H-NMR (400 MHz, CDCL,) : 07.96 (brs, 1H, NH), 7.61 (d, /= 7.9 Hz, 1H, CH 21943 aromatic), 7.31 (1, ./ =
9.6 Hz, 1H, CH 984 aromatuic), 7.22 (d, J = 8.6 Hz, 2H, 2xCH 184 aromatic), 7.11-7.12 (m, 2H, 2xCH 284
aromatic), 7.06 (f, J= 7.5 Hz, 1H, CH 9184 aromatic), 6.71 (d, J = 8.1 Hz, 2H, 2xCH 994 aromatic), 3.77 (d, / = 9.4
Hz, 1H, CH), 2.92 (d, J = 12.6 Hz, 6H, N(CH,),), 2.53-2.44 (m, 1H, CH), 1.03 (d, / = 6.5 Hz, 3H, CH,), 0.92 (d, J =
6.5 Hz, 3H, CH,); BCNMR (100 MHz, CDCL.) : o 148.8, 136.3, 133.8, 129.0, 127.8, 121.7, 120.8, 120.6, 119.7,

119.1, 113.0, 111.1, 50.1, 41.0, 32.9, 24.8, 21.9

msddATIzF 4-(cyclohexyl(1H-indol-3-yl)methyl)-N,N-dimethylaniline (4i)

ﬁﬁﬂg‘jﬁ?mmmfyumuﬁfﬂﬂ wi 1% cyclohexancarbaldehyde (2i) 0.2244 n31 (2.0 Hadalia) 3ulaa (1) o
0.1172 n¥u (1 fdadlua) uaz NN-InsEanziau (3) Usuna 0.19 fiaaans (1.5 iadlua) Tansiadn wudnl¥ cude
product Hansnelliraamnanilnd maag amanithl uenaTARnET TG, v EatmATiA radial chromatography & 4-
(cyclohexyl(1H-indol-3-y)methyl)-N,N-dimethylaniline (4i) iansailunuddann viwnin 0.2494 s (75%) HAR =
040 el 20% eFae-Fwmluanin duieied

"H-NMR (400 MHz, CDCL,) : O 7.94 (brs, TH, NH), 7.64 (d, J = 7.8 Hz, 1H, CH 224 aromatic), 7.31 (t,J =
7.8 Hz, 1H, CH, 984 aromatic), 7.23 (d, J = 8.6 Hz, 2H, 2XCH 194 aromatic), 7.16 (t, J = 7.8 Hz, 1H, CH 183
aromatic), 7.12-7.05 (m, 2H, 2XCH 293 aromatic), 6.70 (d, J = 8.6 Hz, 2H, 2XCH 984 aromatic), 3.82 (d, J = 9.7
Hz, 1H, CH), 2.81 (s, 6H, N(CH,),), 2.17-2.05 (m, 1H, CH 284 cyclohexane), 1.78-1.62 (m, 4H, 2XCH, 184
cyclohexane), 1.35-1.11 (m, 3H, CH,, CH 984 cyclohexane), 1.08-0.88 (m, 2H, CH, 18¢ cyclohexane); 13C—NMR
(100 MHz, CDCI,) : 0 148.7, 136.2, 133.2, 128.9, 127.7, 121.6, 120.7, 120.2 , 119.6, 119.0, 112.7, 110.6, 48.8,

42.6,40.8, 32.5,32.1, 26.7, 26.5, 26.7

62



U3 WA IIA UazAy

219
220
221
222
223
224
225
226
227
228
229

L)L L W W
S N S =]

[F5]

[F5]

D

[ NS N S S T oS B oS B S " B oS B oS )
[F5] (98]
N=Re IS ) )

0,

240
241
242
243
244
245
246
247
248
249
250
251

2
7
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v
o

ﬂﬂ?wﬂﬂﬂqu%ﬂwﬁumLﬂu‘lmﬁlmm‘hnqiﬂ%Lmﬂi%ﬁ%'nﬂiﬁﬂianm’mmrﬁ?i'ﬂma Matsui uazpniz Guiulag
tnanssagsazatlusanaza tsmLeaTiA s diueng 7 Anudisdivanfinavesansiaasnlusiniiazata
neA WA 1.0 Hadluand

mﬂm"}ﬂum"q'ashm?’w%uﬁl,ﬂmzﬁﬁaﬂ*qmLﬂ%‘mmuﬁgjﬁ?miuimmﬁm ui 96 wau Ml Insnana sazae
egwnes (pH 6.8) Arudindi 50 fisdluanT Wano 120 luilntans anssmedalusainazanaumiues A

isidiuing 1.0 fiadluant 1iunns 20 Tulasaes was wulsiuearhnglafwalugisazaanaamaimive? (oH 6.8)

'
=)

5
anaidisding 10 e Aiaddns Hun 20 lalasdas Mniaduiguugi 25 ssraadaaiilwngn 10 Wil aniugs

3 ol

@17 p-nitropheny-CL-D-glucopyranoside (pNPG) A adiadin 2.0 fiaaluand Uiunoe 20 lulatans wazUused

grunnd 25 evradaadinant 5 wii wyal e lnanmsdninfena1Tuenm (Na,CO,) Andind 1.0 fiadly
”

Y ‘

a5 1330 20 lulasans aniiudpan 1 ANALLAT89AT 78 281 BF A 94989 p-nitrophenol (pNP) FiiTindiudas

4 e 2 4 ‘ , s Y

wiresgnulizenlulasman wuy 96 wqu inoug1aadn 404 wlwues luwdaznmeaesin 3 41 uazld
v

acarbose Ll positive contral ulafiiunisdudaaulaiuaaningladmanunnilfaingss o-glucosidase inhibition

(%) = {[(A-B)~(C-D))(A-B)}x100 lmai#l A Aa A1 absorbance waapauinsariuaulnl B Aa A1 absorbance a4

o

AnulnIafliiflieuldsl C Ae A1 absorbance vavaTFetTumagauiueulEi uaz D Aw A1 absorbance 184

o

o . dn .
angfathafitnumeagasiluilieulod
HANNTIAE
" " ;3
TsamAdaiuiu Wansmamazioenzaslundanm: 3-(laedania)dulae foelfiveundune

¥

Femasasiaduanuasdlsznny Thadenldaulag (1) Wuadlas (2a) uar NN-lpsEaeziian (3) Fuansdadiu
Anwuanesdodal §iten Thnudadaliien finazans guuni wan wazdRmdnansnsaeiu Wuans
NARDILAAIFIANIIT 1 AMEamIAme L Selsamgmnanesiadiming (1a) : wutanlas (2a) : N,N-la
wifina A 3a) Wiy 100 10 1.1 viulfrenlaed BiOTH, 10 mos Al uimiiazan dichloroethane 7i
fnunndifing {hunmn 24 ol wurin Vs 4a ﬁtﬁmwﬂﬂgﬁ'&m aza Friedel-rafts 1Basnssafa RaALIzneL tiniL
Seeiaz 13 uazlfiansils=nay bisndoyimethane 6a 3ps1az 25 (mm‘ﬁ‘ 1, L 1) Lﬂmﬁu@mﬁqﬁmmﬂ@ﬁ?mﬂuw °C ua=in
Ufenifluomn 24 dh e 1. GET 2) M RdE R 4a FaAuthBetas 27 esdlafam wr s

bisindoyimethane 6a 1fizigadidiatay 52 Uaz1Hans bis(N,N-dimethylphenyhmethane 5a i frsnnuliae Bosas 4) Hiaifmnmyd]

v
=

gt 100 °C waindffFendluonamaafion 3 o i BnEniou 4a Lﬁu@‘ﬂ%yuﬂu%’ﬂﬂﬂt 47 TeifipARsTnE
SRt 6a aea Betas 37) WAHARADSNAK 5a T Fnadion Getas 8) (TN 1, AAAUT 3) WS duRerAsA G
weatfFanng Bi(OT, itk dhwisafizen hﬂﬁﬂﬂ@ﬁ?ﬂﬂum’”ﬁﬁﬂﬂ:mﬂ'lﬂﬂﬁﬂiﬁﬁmuﬁ@mugﬁ 100 °C (mﬂq‘ﬁ 1, et 36)
MAn AN Ansinng BI(OT, il 20 mo% T T (da) anaaiiaenas 29 uazlAnansnem

Y ‘
fnafen 6a huFantuasdy Gesas 55) fani oy BI(OTH, {lu 5 mo% aZlfimdainsifisieams da) anad uaseandld
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262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

WA R 5a LA Ba ThuRRAnARNaFea Sanes 11 uasserns 49 Fads luinduRen A mndnsdaumeanstai b
dianfinns anmales uss NN lufiaesiian Hiannnd Bulba 1.5 uas 2 win adst wudn s Handos da dafatu
Feuaz 49 uaZinuas 56 AMAIAL LasdwmUKARS s AR 5a waz 6a Tudiunnidien (8% uaz 7%) wazliunad
(36% WAz 33%) AUAIAL (A1979 1, e 7-8) amaFEn s aTasFnazane taenldeusinlarae lmudh
giuuay wian-ladu ﬁﬁﬂﬁﬁ‘i‘mﬁ’qmwgﬁ 110 °C uaz 140 °C auadau wuan Tunsdsavinazane toluene a1
HERfT 4a snaq dladuuiusiezaelapae s gt 14 s ladu aclndasiot 4a Inddnaiudan
azanelapanlsginu (m"mqﬁ 1, FFUT 9-1 0) IduneuRan AN NaIBIE AN TRNE T FaTasantuas
FLiiTen wua lunadiidy wumarlad NN lawfisezia Tanaelamy, aulas uaz BI(OTR, AT
(NI 1, EEUT 1) Az lBRERADT 4a TBunadndiRnaiunsaiiEuuaslas aulas NN lawfisezia i
AaalsBnu uaz Bi(OTH), FIUAAY (ANTW 1, e 8) welszlBnansTneTdnaAas 5a Fafinan NN-laafiaesiiau
2 Twanaiufmeiuuurerladgedidionae: 50 Weantiina NN laaiisaziiau Alduansioiy wie
Famdou aulng (1a) - wutarlas - NN-laufisaziidu WAl 1.0 - 2.0 - 15 (A3 1, §160F 12) wuah a2
NARSTTUT 48 Lﬁu@dﬁhﬁd $eraz 69 widtlFnAnfuminuAe 5a Bdrenaz 42 fwlamuddumadndu Fu aulaa
lapaalsdm wiwanlad N N-lawiiaasiian uaz Bi(OTA, Mua1du wudn A lBnansine 4a ies 15% uazld
NARSTT 6a gaildFasaz 80 (mﬁaﬁ 1, rdui 13) anihe WA dunnan Thadu Bi(OTH), wisgai las 1n
panliaimu NN-lafisesilan wazdulag mudidu wod axVinanioe 4a Saiaandjien aza Friedel Crafts
29049 80% USZAANGRIAENILAL 6a LEN 15% (1374 1, A 14) FfuanaznAanall SEUT 14 A
amaz iz audmIINIEUAN SRR AN LTIt aza Friedel Crafts uﬂﬂmﬂfffil"ﬂﬁﬁﬂmﬂ@ﬁ?ﬂﬂﬂﬂ
Laflddngadfizen wudnnzfinndndned 6a Weadniion

ludurauAan Nz maseaRnzan luAIeR 1 aEuR 14 T dummzvaiug 3-(lnidsa
wia)Eulaa (4) Aoedfjiien aza-Friedel-Crafts yasanTFadiuaLBflsznaUaes Aulaa N,N-latufiaazilay uaz
weaRlafiinne nuilinan1masesiuandiunnaed 2 anmanmasemusilundineseailafiinesls
mﬁnﬁﬁuguwuﬁLﬂuugﬁq"élﬁﬂmmuuum%Uﬂwﬁmwmﬁ 4 gagaquwin Eun Tustu B, meals ), wazlulng

(NO,) azlAARANIT 4b-4d Libarazfige (76-83%) uazwunAninsiinadesluFunnifias (m199 2, AUT 2-4)

2
' '

a7 nediaesunadlafine: lnnAnfimmsjunmddhm]lidEnareuusand T lansend (OH) uszemand
(OMe) Azl iuanAne 4e-4g TiFaaaziiunans Ltﬁdwﬂ%maﬂuﬂwﬁw@ﬁ?mLﬁﬁyumn 3 oty 12 $alua
(A7 4, G 5-7) wﬂnmm?ﬁumuﬁ@“ﬂ‘lﬁﬁﬂmtmﬂﬁﬁ?mﬁ%’ﬁmm‘gﬁwﬂuufﬂﬂﬁ‘lﬁﬁmﬁm'ﬂ:ﬁwﬁﬂ wudnnel
AN9E M TR BTN A AS BTl 1d Bi(OT), \{usia1391ffi3en aza- Friedel-Crafts 098I LA
adAdsznovaes dulna NN-lawfaezilay wazueanlasaiinaz@vnen lBun 2-ufialnswiwna (2h) wazlalna

wnuafiunantas (2) 1eensilsz@snom uazlfndnsined 4h uaz 4i beaaziigs (113149 2, S1AUT 8-9)
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285

286

287
288
289
290
291
292
293
294
295
296

. v
Meh 1 amIAnEnAbiaTasansE s ansfi AT en aza FriedetCratts alkylation

~ ~,

. o e Bi(OTf)3 Hl 9
PRI @ et : s f
S H Ph™ H :;Tud):‘?\lr; Ph O Ph =( \.‘ Ph
1a 2a 3a \b"‘ 5a AN 6a

A7 'U‘ﬁ 1a:2a:3a Catalyst Temp Time Products (%)

(mmoal) (mol%) e (h 4a 5a 6a
7 10:10:1.1 BT, (10) DCE rt 24 13 - 25
b 10:10:1.1 BI(OTA, (10) DCE 80 24 27 4 52
¥ 10:10:1.1 BI(OTA, (10) DCE 100 3 47 8 37
£ 10:10:1.1 BI(QTH, (20) DCE 100 3 29 14 55
5 10:10:1.1 BI(OTH), (5) DCE 100 10 31 11 49
53 10:15:15 BI(OTH), (10) DCE 100 3 49 8 36
7 10:20:20 BI(OTH), (10) DCE 100 3 56 7 33
g 10:20:15 BI(QTA, (10) DCE 100 3 43 8 4
g 10:20:20 BICTR, (10) Toluene 110 5 47 11 32
10° 10:20:20 BI(OTA, (10) p-Xylene 140 5 54 14 39
1° 10:20:20 Bi(OTf), (10) DCE 100 3 57 50 5
12° 10:20:15 Bi(OTh, (10) DCE 100 3 69 42 -
13° 10:12:12 BI(OTA, (10) DCE 100 5 15 - 80
14° 10:20:15 Bi(QTf), (10) DCE 100 3 80 4 15
15 10:20:15 - DCE 100 3 - - trace

FRNMINARBILLL A (Fy wugias las aulaa NN-lawfiao:Tidu laasalsBmu uaz BiOTH, miuaidi)

TFEn1mmAasLL B (F iwumastas NN-lasdiae:iau laaaal@m Bulna waz Bi(OTH, nudsiy)

AEmmnaaesuu C (A Gulea laaaalsdmy, wwsadlad NN-Tnfiasz 81 wa2 Bi(OTH, Fua16D)

AEn1mmaaaduUy D (1 BI(OTH,, twsian las lanaalsdw NN-lamfiasziau uaz fulna suaid)
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297 enewafl 2 nsAneneaaeaan laRatingae) iU Tien aza Fiedel Crafis alkylaton®

N
\N/
s o] Bi(OTf)3 10 mol%
Iy A
N R H CICH,CH,CI ( W
H reflux 100°C, N2 e/ R
298 1a 2 3a HN— 4
AU UBARLER @7 (Falak) NARAAT 4 GoaazuAan )
0
1 ©)LH 2a 3 4a 80
0
2 /@AH 2b 3 4b 76
Br
0
3 /©)LH 2c 3 4c 77
cl
0
4 2d 3 4d 83
H
O,N
o)
5 /@AH 2e 3 4e 65
MeO
o)
6 /©)LH of 12 4f 58
HO
2g 12 49 56

~
i‘:O
I

HO
OMe
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299

2 '

NEH 2 NIANHNLATBIE AR L aTiasiaee) idininlfT3en aza FriedelCrafts alkylation® (5ie)

SWUT ueanlEs a0 (A']%a‘tlm) naRi 4 Gaaaznanined
~
o
8 %H 2h 3 4h 75
o
4i 75

*ART1EANTF IR aldehyde © indole : N,N-dimethylaniline 1l 2.0 1 1.0: 1.5

'
=

WeAnELnan17na1dams 3-(lawdawsa)auina s Tam! a9dlfvrans 3-(laedada)dn
‘ - y L ‘
o 4a-i Aidaamdlilineseugninisdudaenlasiuaanang lefmadefendaaiunalnuilalunisinelzawamanu

HANTTNARBALAAILARIA1 7197 3

0 o ¥
A19199 3 Nﬂmﬂ]mmqu‘ﬁmmnﬂaLﬂulm:uI.Lﬂ@ﬂﬂﬂqiﬂ;ﬁmﬂﬁﬂmmmqmmw 3-(lrafawsa)dulng 4a-h

A36 Dt % inhibition at 1.0 mM (mean + SD) ANTAAL % inhibition at 1.0 mM (mean + SD)
4a 38.83 £0.22 af 62.69 + 0.32
4b 10.13 + 0.86 4g 65.47 +0.22
4c 25.52 £ 0.49 4h 7.30£0.37
4d 56.23 + 0.27 4i Tflfmpaa
4e 9.00£0.40 Acarbose ° 81.04 £0.10

a .
positive control

a ¢ a o
ANTUNANTIEY

= a I =i o - = == v
anuamFdeluan e 1 faduneAnenaninzivnzaslunsdan s 37(1®Lﬂﬁﬂl3~lﬁﬂ)ﬂu‘iﬁﬂ PIAEl

v
o

Y Y
Ui dseuRenaeasiaiuamesilzney Teeliardaduihy Gulsa (1) wumadlad 2a) uaz NNa
- . woda o Y e o Y i
sifansiidn (3) wod iladefdinaseUfizen Wud sadaliien ananimeasimelfaniozmmeaesiii
BI(OTN, 10 moi% dhwingaLfizen Wuswvinaza dichioroethane Aigamgi 100 °C dwan 3 45l a2l 3-(laedawaa)
- 4 e om e eda . ‘ ¥, . . .
fulea 4a TefhwdadosififiaandiFen azaFrecelCrafs aawmiwiuamerlsney whitkoue: 80 uazliians
bis(N,N-dimethylphenyimethane 5a wazan7 bisindoyimethane 6a W ha@pinmidvAedasas 4 uaz 15 MuaHy 19817 5a

N ‘
AsAEnIfidenewin. NN InsGeectiau @) aeduanainlfiiniu wumadlad (2a) 1 Buana anciians

12
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317
318
319
320
321
322
323
324
325
326
327
328
329

L)LY L) LI L) L) L) L) L LD L) L) LD WD L) L) L) L) L) W)
Y o N N LY Y Y Y Y Y
e e B = TV N S S S =] oo = (=) ] = W o = O

bisindoyimethane 6a u“mﬁwumnﬂ@ﬁ‘ﬁ‘ﬂmmwﬁuim (1) aedlnanain Nty wumedlad (2a) 1 Tena (11399 1,
G 14) mm:ﬁﬁﬂﬁﬂﬂg‘jﬁ?mima’lﬂﬁ Bi(OTH, \iurasadlffizen (M3 1, AF 15) wuqn ez linanaRAne 4a
Faflurdnsneanis TaeasAsnandomiinades Biduans ea huBnmfitieesnn mnmeasssanauandiiii
dmdld  Bi(OTN), Lﬂum”m‘mgjﬁ?mLﬂuﬁﬂﬁﬂa‘?wﬁfyﬁﬁﬂﬁlﬁmﬂﬁﬁ?mLmu*fumawﬁ'mmmmmgqﬁum;umﬂ’ﬂizﬂﬂu
wanAnTRa M AnEA LA B asn BI(OTR, duasaietazmafiandnined 4a Auaadliiiuainaans
nAcesluAINT 1 §FUT 3.5 wudﬂmﬂ'luﬂma”mwmﬂmﬁuﬂ Findnari uAsnafudiTBn 0 Bi(OT), Aliilusg
ﬂgmm Tnedild Bi(OTH, 10 mol% azléans 3-(lawnfauda)iulng 4a Thdninsilibenazgaan (mﬁqw 1876U
7l 3) snuifi BT 20 moi% avl3anT 4a AR WHATIFANGRALRNGAD Ba WA (AN39 1
PRt 4) At anaTmEnns it fiuaoadusdnnswsrn e aslas Aliinymen
ﬁuﬁu‘imﬂiumqmﬁuﬁﬂﬁdm'lﬁyu wndluansiafiuianinadafisuaanaaad %amuﬂﬁ?ngﬂlﬁ‘m@ﬁ?ﬂw‘ﬂﬁqﬂ
BI(OTH), Lm:ﬁﬂﬂﬁﬁ‘iﬂﬂm‘ﬂﬁuﬁuimimmﬂﬁﬂm B ilunEAineT 6a ansifnantsnuEaaly 5 mol% wudad
e Aa 3 dalaa Ufenazfinlilim Fofiumsndu 10 $ale nody  alfuERdnemany bisincloyi-
methane 6a (m“mqﬁ 1 gnddi 5) v%ﬁyl.fimmﬂm'“ql,?'qﬂfjﬁ‘imﬁﬁﬂmﬁu‘lﬂ m%:ﬁﬂﬁmwﬂmﬁ‘laﬁﬁnmﬁ‘qﬁaﬂﬁqm‘qﬁ
Brnnuties Aafiadfiren 640 wazilefnlumnladusdulaafaniiaweanaged fazdannsunidoeiulnal
Andn NN-lazBansiian mmmnﬂuimummmummiﬂlwﬂmmn ﬁ@@ﬂwmmmmﬂmﬂmﬂgm‘m‘lﬁuﬁ oMl AN
wam ANl 1 G 13 wudﬂmﬂmﬁﬁﬁ’iﬂmqmmﬁum azfnlfizendunn Tﬂﬂﬁﬂﬁﬂﬁﬁﬁ’imﬂmm
24 4ol o Vindnrnu da uaz 6a lufiannidian Lﬁ‘mﬁuqmmﬁﬂﬁﬁ?mtﬂu 60 °C uazlnanlunaindfizen

‘ s L
24 daluawiniy wudn arlfudndnet 4a uar ea TuilBunouiisdu wasfieudnine 5a lnBuoddntias ey

P

AR mnmﬂmwmmm? Af 3- 1®L'ﬂ@ﬂLNﬁﬂ fulna 4a ELHLE‘N’]EIM@\W]@@ [NMUANINARDY

2
a

ltﬁﬁiiﬁtﬁu’h ﬂ{]ﬂi‘ﬂﬂl'ﬂ\iﬂﬁ‘ﬁ] fluaatarraiiasflsnanas cﬂm’Lmwmqmmmmuwﬂﬂwwm Faazanrainli

aoanniiiiu 100 °c widiazl
== - dy =l =J o ¥ = = == =) [s] [s] =J =
e fintulia vanaini ’Lumwmmm‘lmmeqmmmmﬁgmﬂmﬂu 110 °C uaz 140 °C Tramaldestiin
finvinazaneann dichloroethane i toluene WAT p-xylene AUATFL (ANT197 1 416U 7, 9 uaz 10) A linans neT
‘ v
42 NaBnadind@eamy uamslifiudgouminfifigindy 100 °c TlEnduandneifauindustihadiddny an
nanmMARedlATeR 1 WG uanaInans da dudhiwdnsinsieimaubc Ufjfendilians 5a uaz 6a \Iu
nAaAnSIE AR ufnan NN-lasBasziau aedbianaieiulnaassbuanainyfisentiuwnmad lasuilsbiana
e sy . " o o o . 2
fuaiy iwnAqeRa B Annaeasdnmdaiaes 8ulaa (1) wuaiai las (2a) uaz NN-TawSansian 3) uazd1audu
v ‘ .
TumaFsasRsdiuierl§ie uan1sAnemudt delidhndananmidiuguins (1a) : iwuaadlas (2a) @ NN-
&
lanfianzilan @a) Wiy 1.0: 20 : 15 uazarAumMaRuasseiusitl e dwdia BiOTH, wusanlas lanaalsd
i NN-lasfiaeziiay uazBulan audsy wod aZlfudnsing 4a Jainanlijfiven aza-Friedel-Crafts 44dia
80% WASTIANAAATANAALS 6a WEN 15% (A1379 1, asuf 14) Tednansaesunalilng dulnaduiiaralalvan
¥
daglandn NN-laeiBassiian oy dvrssulaalufnndesndiumas lasuas N N-lnwGaazfiau azdlummsmite
. g S o - o o ey el ‘
gzaanaFsdulnalienafias Aafinas 6a anss anfidunauniadsiissndulaaihiioadlavdinsandy NN-

= ==l o 3 = = = L 2 = ! - = o Y =l 2
lauiBaaziiau Awiu mmmuimmummuqmmﬂ AstatanMmainEARA LA e 6a Tianas
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[ R S T S S T Y ¥ ¥ Vs ]
L Y Y Y Y Y R ]
Rl e = L Y R N =

’W']ﬂl:lﬂﬂ’l?‘ﬂﬁﬂmtm:?’lﬂﬂuﬁﬁﬂﬁﬂuuﬁﬁ‘i(Liu et al., 2011; Najafi & Behbahani, 2017; Kothandapani, et
al, 2015; UWAZ Zhang et al, 2014) mﬂmml,muﬂnm‘lnnm.ﬁmﬂ@ﬁ?‘m aza-Friedel-Crafts 18481388 uA
aaflsznavansaulng NN-lnafaesiauuazaailafnnaldaniazidl Bi(OT), iludadaljizen uanaliss
A 3 TnaF ki Bi(OTN), ﬂzﬁmﬁwﬁtﬂuﬁf;w‘mﬁﬁ’ﬁémLtuuniﬁﬁaﬁaﬁﬂﬂniwu'amﬂwu'amgﬂﬁmﬁwmtwmaﬁ
1a1sf 181714815 | avntiuans | azynilfirenivaulaalaiduas i ﬁ?qmm?mﬁﬂﬂ@ﬁ?mm‘mﬂum? i Taaang 1 4muths
ansTadusiedaseU T denuf iy NN lnemaes e a2 inaame 4a snsithans 1 irei
fuilnalnanafiaesaz1¥ans 6a undnsind uanainilndnsine 4a muwmﬁmﬂﬁﬁ?m'ﬁﬁﬂmmﬁa Tneians 1 ¥
Uijfizeni NN-Tasdaesiau 1duans IV uas v auai ilaans v ndfdarivaulaaazlAudnsinet 4a wdfi

417 V iUGTeniu NN-dimethylaniline Tuanafigesn s lindndneidums 5a

O BiOTf
6a

Bi'",
"o

. Y
NINN 3 nﬂ‘lﬂmmﬁmﬂ@ﬁ‘im aza-Friedel-Crafts 19481769 AU&1089AL 52NAU284 indole N,N-dimethylaniline

uaz benzaldehyde nalfianiaziidl Bi(OTH), \usadafisen

UBNAINNIIANE AN 19N 1TAaeaTiuunzad lunrduntzd 3-(lnedswta)dning FoadjiFen
v v ¥
dpeAenaesanTFadiuanesrlsznay Ineldan siafiuihe dulna (1) wwutanlas (2a) waz NN lanEaaciian (3)

= o a

‘ Y
TandsedalihanaznimasesfilallAn s aumeuasdedninlunislfa s inee) Amanimanaaslu
2 ‘ - e o e da . de e e .
P72 e nuaninaaeanudn lunsdlaeauead lafainezlsufniidvgunuidungfdidnareuuuaiiuen
Auniiad 4 aeanatindu Wun Tusta @n), Aeals (1), wazTulnT (NO,) azlfiufasined 4b-4d WoaazTige (76-83%)
uaznuRARsEiEaAn i Bunndies (19793 2, 81607 2-4) 90T netlaeuean s danz Tran Fnfidl v unud
Wi dnareuuwaandu Wun lansand (OH) uazwnand (OMe) azlfindndm 4e-4g Tibanazilunans
. v U U H ¥ v I
wiidrazldnanlunsind fiafiaduann 3 faluadly 12 Falue (A1319 2, G907 5-7) isflenaifiagsnannuani L
afipaz AN ATy unuA A8 ANATEULUAITUB LA WINT 4 28909100T0 azdoafinaihddningng

P O P, 3 P R = = . g 2 o
VDIUD AR LA ’WQlﬂﬁﬂQﬂ?ﬂ’llﬁﬁ uazillafiaduansdsdus 1 vita v lunwdi 3 mgtmumﬂwwqmﬂnmﬂuuu
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[ R Y T S Y Y Y Y Y Y T Y Y Y o Y Y Y Y Y S S S S|
OO O Y 0 O O O O D 0 e 00 0 00 00 00 00 00 0 N N~ 3 =
[t I o T o N S R S =\~ ="- B N B o L L S S R S = NN =T~ B B o S ]

400
401
402
403
404
405
406
407

- ° o = Y ¢ a0 gy : o e = o Gy o oee o
ANTLAUANLINT 4 18T uIeswaa las dain Haanaudeslaaesan sl e Il vita v ‘V]’]GLWW]ﬂQﬂi‘EI’]ﬂU

o

¥ ' v
fandladrlin il liRndwindfieduinedlalndeiamy. venaniiluadse i@ nuna U §izenildanssaiu

' v
=

duweadladeiinoz@rfndauead ladnguiduaarhidsmawininelfiannznisidawaainmiiinl jisen
fanoanauauaiuninluluenals geialsfinnaminuanimassanudrmeldiamaznmase N zeues
anAdaiiannml Bi(OTf), usai7afjfiFen aza- Friedel-Crafts IneanTRdEN Il naUTas Fulng N,N-1s
wiaaziian wazueas lasaiaazavinmn tHun 2-aiawrniwa (2h) wazlalpaeniauaniunas lad (2i) WHagqd
is=@ninaw ualBnang 4h uaz 4i ELu’iﬂﬂﬂ:ﬁ@‘\I (AT 2, fduT 8-9)

TuﬂfuﬁmuﬂﬁﬁﬂLﬁumﬁ@”mfyuegmﬁﬁﬂ TRinansdaunszi &("Lmmﬁam‘?ﬁﬂ)ﬁuima’lﬂmaﬂqu‘%fmi‘ﬁufﬁ
Lﬂu'lmﬂl.lmw“mqiﬂfnLmﬁuﬁmﬁmﬁuﬂﬂlﬂuﬁﬂumﬁnmimmem KANMAREWAATIAFIANT9T 3 AnpannT
NAgRUANET WU ardansn=i 3-(lawaneEa)aulag 4a-h ;‘]'qw%iunwifuiﬁimuhﬁl.mﬂﬂﬂﬂqiﬂ%Lmﬂnﬂmi {med
Yenazmstiudieslugatindalninans (7.30% + 0.37 §965.47% + 0.22) Taaang 47 uas 4g Tefmjitusanly
Tuana ﬁ’?ﬂﬂm:m?ﬁuﬁfy\iL’au'L“nﬁLmﬂWﬂﬂ@Iﬁ%mﬂuﬂﬂn'jﬁﬂﬂ@: 60 Imﬂﬁ”ﬁﬂﬂﬂ:mﬁuEiuﬂul“ﬂﬂuﬂ@wﬂﬂ@'iﬂ%mﬂ
WL 62.69 + 0.32 WAZ 65.47 + 0.22 ANAFL Tauiidnansdias=i 3-(ladawda)@uing 4f uas 49 W:ﬁq‘ﬂ%

p ; Y
fiufaulaiuearingledmationndiefinuunua Acarbose Ganaléinameassluamazidaaiuansodue

¥
= o o

wulniueaviingladinalitonas 81.04 + 0.10 atalsfinulunadailidunuarmngy 3-(laedawia)dulaa iy
e
asngulmifignidudieulniveaingladng uazais3-(laedawia)dulna ddnaniwilu lead compound 1
. ‘ ., .
matfunfasulasdaie lifgridudueulniteavihnglafiasgaduuaziilonaimnndusdnuumsiinlui

Tuatnmnls

agilaan1s3de

uAsET Ay A3 lun TR ARMIdLA TN T 3-(langsasa)dulan (4) L FuRRAEada
73811 aza-Friedel-Crafts ypanfauaeaftlaznas liur Bulse weailad uas NN laufsasifume
amaziidiadalamgealsdomudainug 10 tuav T jiiomelinféndluimiazatlareelidm
YaRandiannss A hiAan IR aATzans 3-(laasasa)dulan @) e Fuarzinnaludusoudns e
ﬂﬁﬁ?mﬁtﬂuﬁmﬂﬂﬁmmEﬁ’amm:‘lé’uﬁmﬁmmﬂLu’é‘ﬂﬂﬂ:munmqﬁqzﬁq ﬂ@‘ﬁ%‘mmmmLﬁm‘lﬁﬁtﬂﬂﬁmiﬁ%ﬁmﬂu
WOAR W6 “v‘i‘l‘ﬂﬁﬁﬂﬂﬁ‘m’]ﬁmmt‘ﬂﬂﬁﬂtﬁﬂ’lﬁﬂ uﬂﬂmnﬁimmﬁ@"ﬂwudmﬁ 3-(lperaiia)aulon 4f uaz 4g %aﬁ
wijuaaatluluians ﬁ’éﬂﬂa:ﬂﬂ?ﬁuﬁﬁuﬂu‘LmﬂLLﬂﬂwﬂanﬂimenndﬁﬂﬂﬂ: 60 miﬂzjm‘?:ﬁuﬂumm@jﬂmiﬁﬁ
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