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10 DFT Density Functional Theory
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7-chloromethylene-8- ¢ ( 0.006mole , 0.9gm) d8laly fas Jelail) JaiS; Laxie
Cauai 33al 3l &y s THF O (15ml) <12 hydroxyqunoline hydrochloride
Al ye iy e pall e O A (15hr) sl @y & A8 el B s da s dels
i 5l I pan g 4ad i a sl jeal (5l 50l (5S5 a2l Lz TLC @ Jelidll
W hie dpasy g puzad¥) () aigl pad Jaadl adias & @lhaall J Y Jie i cada
oLl Alladll (3 LS (176-178 °C ) Llemail Aa 35 (0.29M ) W 0155, (42%)
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N\
N

HCI

Na THF

SeCN Ry

THE 15 hrs,overnight

OH

/

N\
N

HCI

OH

HO

HCI

hydrochloride

Di-(7-methlene-8-hydroxyquinoline)selenide S all jwaad (V-¥)dlszs

S sa ! oS fll Al oo oS A0 uasll
th_m.h!\
C =z 193.63 - Al | 278-280D | 85%
S cl 18"
N
Hel "
C1l = 263.16 Jal 173-175D | 60%
S SeCN ald
N
I.-ICI OH
C2 = 476.85 —@133)-3 213-215D | 48%
\N SeBr3 ;
HG n
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C3 2 343.49 & | 198-200D | 52%
\N SeCls
Ho "

C4 7 617.8 )| 179-181D | 30%
« Sel

C5 (QVS Ji;(j 474.28 eaa- | 183-185D | 54%
€=Se

OH Hey

C6 (Q/ m 395.32 »aal | 176-178D | 42%

O g

* D: Decompose
8 yuanal) S jall A3l 3l Gaibadd) Gany g duts ) 5N (Y- ) a8 Jaa
s daddioal) 4 gleasSl) 3 gal) 5 VoY
— LS el a8 daadio) 451 4 gLl o) sall

Fardieaall a2 el () V) Jsaa

3 jeaall 48,3l 5 glail) da yo LSl 30l <
Romil / England AN DMSO )
Scharlo/ Spanish ALIN Diethyl ether Y

Sigma Aldrich/ Germany AT Bromine v
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Sigma Aldrich/ Germany AR Selenium metal ¢
Fluka / England AN Sodium cyanide o
Romil / England 744 lodine 1
Romil / England 744,49 Ethanol absolute v
Scharlo/ Spanish ARG Hydrochloric acid A
Scharlo/ Spanish AR n- Hexane 4

Sigma Aldrich/ Germany AT Thionyl chloride \K
Romil / England /44,4 Methanol absolute A
Sigma Aldrich/ Germany 744 THF VY

* B.D.H:British Drug House

s dadiiieal) 3 gl -Y-Y

A all oda clillaia JaS) 8 451 3 jea ] aladind o3

o) paall cual dadV) cilaa g -¥-Y-Y

Infrared spectrophotometer :-

phaiuls (500-4000em ™) el e 8 pmadll LS Hall FT-IR bl Jinasi o

A el 4l /8 5 daas & (KBr) =) 8 4uisiy s (Bruker) ¢ 5 (= Jea
. psled
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-: Melting point el da 3 (uld jlga -)-Y-Y

Melting point g s 0= Jles pladinly 3 yianall QLS jall jleaail) da o (ulad a3
bl o Ll IS/ (03 Aadls A /SMP3L

~1 0889 ll el (5 95 (il Aflubaa Sl -Y-Y-Y

(Nuclear Magnetic Resonance spectrometer (*H NMR):-

Ol ddan) 5 3 sl CUS Jall TH NMR ozl 55l Gl Galdal cilas

dada A DMSO il aladiuly (Bruker AVANCE-DRX 300MHZ) ¢ 5
OO ek

- (MASS ) Alisl) A dlbaa g -£-Y-Y

triple quad LC/MS ) < Jlea Aol g1 3 ypanall LS jall AWK Calilal Jaand &8
O O ek dads (6410, agilent

s QLS jal) juaad VY

7-chloromethylene-8-hydroxyqunoline @Sl juaad -)-Y-Y
hydrochloride

oada Ga(Iml) & odsusS S5 A e (0.006mol , 0.9gm)—ly
Al ahy o ol JS salall (LY S el el jadll ae S pall @l IS 5 el
e Ll S Ailal e e lu 0 8add el il A et s alealle il e(1m)
(reflex ) ao J)aiuly djay Cdgll JiS) any 488y (15) JS el sl pnell adla
Ao a5l 518 5 gl sl (e (M) ibiay el (8)US axs el (32)524)
& Gy Jstaall ey Wany 25 (lll ¢l jia &l 55l (585 Bads (70 °C) 5,0a
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380 e Akl 5yl el (e By AL 8 3 sl ) e pemal
278-280 ) el da s (0.99gm) =W o5l | (85%)a ke Jelidl dluan
oL Aozl ‘f c.\éjA l.AS[OV](OC

7 7
HCI, CH, 0
A Reflux 32 hrs, (70_75)°C N\ Cl
N N
OH HCl OH

S yall gadaal (VoY) Adlae

7-chloromethylene-8-hydroxyqunoline hydrochloride

CleS yall juiaad _Y_Y_¥

7-methylene selenocyanato-8-hydroxy quinoline
hydrochloride
il = (0.0055mol , 0.27gm ) ) asmibwadl (50 (0.0056mol , 0.44gm ) 48zl

Jass lidl (DMSO) b sl diise A 0o(15MI) 3 Lo Laghldl g o 520 suall
(Jals JBS (N2 o il 29a 5 (100 °C)3L1m Aa s sl 5 Aol saal g jall &l ay
i) B e A,y aml @ & AL x5l (DMSO) ce(15ml) ilaay Laaey
7-0(0.0056mol  ,0.95gm) 4 laay  calll jaaY N assl i
2sa s bLels )l aas chloromethylene-8-hydroxyqunoline hydrochloride
Al 58 5 Jslaall =y S TLC Jeléill 48] je aig (1) ++0C )elmay e bl (N)
& Jstaall i yi ) jaa il 5k (5S35 3 5L Hlaall clall (e (300MI) (B S5 2 A
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Jleall da 5(0.99gm) Gsm\ O ;3\,(60%) Jeldll) dluas cuil€s Jalylh aluss
. o) Aalaall A i 50 LS (178-180°C)

7z
wovsowo

N\ ‘ ) SeCN

N under N, gas , 100°C \N

HC OH H.CI OH

S yall paidanli (Y- Y) ddalaa

7-methylene selenocyanato-8-hydroxy quinoline hydrochloride

C2S yall judaal Y_Y_¥

7-methylene selenium tri bromoid-8-hydroxyquinoline

hydrochloride
7-methylene selenocyanato-8-hydroxy «S < ((0.002mol , 0.5gm) <)

e (5ml) 4 capal & Gl J5EY) 54(50ml) & quinoline hydrochloride
0585 Ladli el oy adll ae eday Glladl JEEY e (15MI)E @Il a0
B8y ois il 5a Aa o saals debu sl g el o ALY Sl
435k a5 ity Wany sllaall J UYL sl ) Jusi 5 Jslaall i 3 &5 TLC Jelatl
Ol ol jia sl e duanit (111) ayshoslSlly SV Sl (e e Adand 5
Adalaall A LS (213-215 °C) Jhemsil A 25 (0.25gm) gl 550,(48%) Aoy

HERY
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ethanol

N\ SeCh > N SeBr;
N Bromid/ethanol N

S yall paudanli (Y-Y) ddalaa

7-methylene selenium tri bromoid-8-hydroxyquinoline
hydrochloride

C3 S all judaas

7-methylene selenium trichlorid-8-hydroxyquinoline

hydrochloride
7-methylene selenocyanato-8-hydroxy «S « ¢« (0.002mol , 0.5gm) <lx

e (5ml) A ciliay & sllaall J Y e (50ml) & quinoline hydrochloride
jadll ae B praa cilady JS0 Glhall JoBY) e (15m) & Qlaadl Ju gl & )i
O UL bl b i cpaly TLC Jeldll 48) je &ig daly delu 3aal jaiudll
e Adal 50 45 ) oy alai g Adiad o3 sl I pand s el A S ol ) sl
Aianyy JE o o5l G Gk Lo duanid (101) postsoslSlls A8V Jasll e
oLial Alalxall 3 LS (198-200 °C) _leai! 4a 25 (0.2gm) &l 0)51,(52%) W laie

ethanol
N SN ——— >
| | N\ SeCl,
N thionyl chlorid/ethanol N
o O

QS pall judaal (£-Y)Alaa
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7-methyleneselenium trichloride-8-hydroxyquinoline hydrochloride

CluS sall jpuand -0.¥_¥

7-methylene selenium tri iodide-8-hydroxyquinoline

hydrochloride
7-methylene selenocyanato-8-hydroxy «S < < (0.002 mole , 0.5gm) <

sl ddlal L S5 Glhall JSEN e (BOmI)E  quinoline hydrochloride
Gl il ae dadatie clady Q5 slhall J8EY Ge(15mi)24 <I2(0.5gm) hsia
A8 el ) <8 Laadlid TLC @ Jeldll Z8) e oy aal 5 dcls daa] el
Ohaall 2,8 A5 Jsiliall e g de aladiuly 435k dlady anl Il Caias 5 cadall
A 0)51,(30%) W e dpany s Ol o) jea Gl sk o dians Caiaill 0y (2:3)

. ol33) Aslaal) 8 LS (179-181°C) Leail &2 35 (0.2gm)

7 /
ethanol
N\ SeCN AN Sel,
N N
. I, /ethanol
heo HO HCl OH

S pall judaali (0-1) Aslae

7-methylene selenium tri iodide-8-hydroxyquinoline hydrochloride
C5@S_sal) yuiaad Y. ¥

Di-(7-methlene-8-hydroxyquinoline)diselenide
hydrochloride
7-methylene seleno tri bromoid-8- S« = (1 0.002mol , 0.5gm) <l

Gy J WY e (15ml) 4 ( RSeBrs)  hydroxyquinoline hydrochloride
, 0.05gm) Jslae (e (D8 7 ) Al Cilimy &5 (50 °C) )l da o Sl lea
s el Baal g jall @ a5 slhaall J gY1 5e(10ml) B Sl ) 2ed)(0.001m
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, ((54%) Jelii dliany jaaa s Lgisl @5k (5% aadli o TLC @ Jelidl) 48 4
ol Alsleall 3 LS (183-185 °C) e ke jlgaail da 535 ( 0.3gm) bl ¢35l

/
N
\\ Se
R-Se-Br; /THF OH HCI
SeCN
\ / Se
N NH,H, H,0 /THF , 2hr N
HCl OH HCI OH

S pa jpdan (1-Y)ddalea
Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride

C6 S yall ypuans

Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride
agle doale il ddukall ) 355 8 s pdal adady) o 520 suall (o( 0.01mole , 0.23gmM ) <l
0o dea sn (B s ol e Jal5 B (W Y dnkan 05 Cuay
) eday 4l Canay A Jdeldll e a9 pall olaidl L o) G._U',d\ Sl g g il
7-methylene selenocyanato-8-hydroxy quinoline ¢« (0.002mole , 0.5gm
(ALY ad) 5y e ALY B3y THF oe (1 15ml) & <2 hydrochloride
7-chloromethylene-8- ¢ ( 0.006mole , 0.9gm) d8laly fas Jelail) JaiS; Laxie
Cauai 33al 3l &y s THF O (15ml) <12 hydroxyqunoline hydrochloride
Al ye iy e pall e O A (15hr) sl @y & A8 el B s da s dels
i 5l I pan g 4ad i a sl jeal (5l 50l (5S5 a2l Lz TLC @ Jelidll
W hie dpasy g puzad¥) () aigl pad Jaadl adias & @lhaall J Y Jie i cada
oLl Alladll (3 LS (176-178 °C ) Llemail Aa 35 (0.29M ) W 0155, (42%)
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HCI

Na THF

SeCN Ry
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/

N\
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HCI
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HO

HCI

hydrochloride

Di-(7-methlene-8-hydroxyquinoline)selenide S all jwaad (V-¥)dlszs

S sa ! oS fll Al oo oS A0 uasll
th_m.h!\
C =z 193.63 - Al | 278-280D | 85%
S cl 18"
N
Hel "
C1l = 263.16 Jal 173-175D | 60%
S SeCN ald
N
I.-ICI OH
C2 = 476.85 —@133)-3 213-215D | 48%
\N SeBr3 ;
HG n
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C3 2 343.49 & | 198-200D | 52%
\N SeCls
Ho "

C4 a 617.8 )| 179-181D | 30%
« Sel

C5 (QVS Ji;(j 474.28 eaa- | 183-185D | 54%
€=Se

OH Hel

C6 (Q/ m 395.32 »aal | 176-178D | 42%

O g

* D: Decompose
B danall il yall Ay 5l Gl (2t g A Sl OISV (Y- ¥) @b Jsia

Introduction Adadia _y_V

7-methylene s Culbwssilall (gome S e uaad o3 dulall a8
Y g delia e Ul selenocyanato-8-hydroxy quinoline hydrochloride
Al ge o giididl jiaie Jeld o lill) s geall Gl gl (e (1)) Ry &y sl
ale Jelall il IS g (Al s g 580 e g ant LS galud) Jile A (3 o g0 guall

o Adlide ¢l Al S yall 138 JIA) a3 45 Caald il () uld dks

asodl e ool L) Sl Alelia JNA (e adla 305 it e Jpemnll 2
Pl g i sl 2y ) 1S

Chloromethylation Jel& il (e giball slide A8 (g pme AW jumad -Y
Ol sS oS5 )2 A (5 guanll (Sl
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< Ul Chloromethylation Jeld &b (e (3idall alide (5 gume A jucass Y
-sL3a) QM\@@A}ALAS’U:\X&)SWS)JJ&A -A Lﬁ}aaj\

HCl , CH,0
\ reflux 32 h \ cl
N N
OH HCI OH

Se
NaCN | under N, gas .

DMSO| refluxe 3hr +100 c°

=

NN SeCN

N

HCL OH

7-(selenocyanato methyl)quinolin-8-ol S all yu&ad (1-¥) ki

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7 X
Se 0
\N N
- OH OH
HCI HCI

= X
=
\N Se Se N
: OH OH ’
HCl A HCl
Na ,THF
7-(chloro methyl)quinolin-8-ol
15 hr overnight
N2H4.H20 /
SeCN
ethanol ,2hr \N
) OH
HCI
- ethanol ethanol
Br, / ethanol I, / ethanol
/ :
\ SeBr3
N Sel
. ethanol N 3
Hel OH SOCl,/ethanol N
HCI OH
/
\ SeC|3
N
HCI OH

4 guanl) o gaialadd) LS pa guidan (¥-Y ) Jalada
: b_jaaall SGNM‘ Gl o anddS Y-

(FT-IR) &) peall chiad 228 Cada il e Jalaie) 3 pasall Gl jall 238 and &5 o3
(MASS ) &l ol | (TH NMR )osisoall ualalinall (553 0ol cala )
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FT-IR s)_aall ¢t dadl) cida _y_Y_Y

A A e LS el Gapidi 8 dageal) Ll (e o) yaall Cint AxdV) Cala 3685 e
218 25a 5 S5 Badae Ln ga Talae ) Taat ) 4 5) A W) Lgilaa 55 Aladll aalaall ol sl
L Aandll g = el S all (G sl

CleS ) cida -y 2y Y_Y

7-methylene selenocyanato-8-hydroxy quinoline
hydrochloride
dacalsdein Jseh oA daddill ajall e de sene sl jeal) Cand AaSY) Cigla ekl
C—H sa¥ bl ¢ Ll5adll O-H 3 ma¥ Laall 3 jia) 253 (3359 cmt)  xie
Jaie daja ek A5 C—H 3wl , (3059 cm 1) die deja el dslas Y]
, C=N 52 2523 (2062 cm?t) die salay Axial g 4 dn sebas , (2919 cmt
iasa Hsehs ¢ (1647 cm 1Y) e as daizmly 4 3aC=N Ao sane edai opa
ax eda (V-Y) 4, Jsaall (1549 cm b aie &nles ¥ Adlal i 3l CH=CH
SO FT-IR ks eday (1V-1) a8, S8 ()5 o) el Condi aliaial
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7-methylene selenocyanato-8-hydroxy «S el FT-IR<ish (V-%) Js&
quinoline hydrochloride

C2 S pall il Y- -YLY

7-methylene selenium tri bromoid-8-hydroxyquinoline
hydrochloride

OH 4c gana I 2523 (13353 cm~ 1) die dsialy dada ol paall cind Cayla ekl
aa ek (13008cm™) die leie i el Axiles )W) C-H 3 ¥l L ¢ dlas )Y
(11618cm™) xie dajs Hsehg ¢ (12925 cmt ) die as A8 C-H 5_aY!
CH=CH 3_0=3 32l daia jselag Aalall fpain 33 ga gall dsila g ¥ C=N ) 2528
a8 dSall )5 o peadl Cnd alialial o ja jeday (V-1) @B, Jsaall . (11588cm™) xie

S Al el peall i il eday (V-Y)

7-methylene selenium tri bromoid-8- S all FT-IR i (Y-¥) Js
hydroxyquinoline hydrochloride
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C3 S all il ¥y _YY

7-methylene selenium tri chlorid-8-hydroxyquinoline
hydrochloride
daya Ll (3353 cml) xie A suill OH Zaja sels Leia pjall o daed) Cilall el
) Aihidl & Al Aeda Hseda | (13005emT) vie jedaid Anlag ¥V C-H o 8Vl
(1607cm™ ) ddkaiall Sdaia Hsedas, AEIY) C-H 4o sana I i (2918cm?
(1547 cml) aie el CH = CH dea Wl Agles V) C=N 4e sane G 2523
s eday (V-1 ) o) JSAN s ol seall s Galiaial o 3a jeday (V-1) o) Jsaal
S yall o) pand) s

oS yall FT-IR cishs ( ¥-¥) Jsd

7-methylene selenium tri chlorid-8-hydroxyquinoline hydrochloride
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Ch Sl cigha -1 _Y_Y

7-methylene selenium tri iodide-8-hydroxyquinoline
hydrochloride

Gyels | Al sl OH e saaa ) 2925 (13328 cm?) 2ie daja FT-IR il el
de gaaall Ao G yels WS Aila g y¥) C-H 3l ) 2525 (1 3054cm™? ) xie da s
. (1586cm ) xie HC=CH 5 _ua¥! ia ja <oy Laiss (1653cm™L) adsall ie C=N
(8- ) a8, JSaN ()5 ol peal) Cand AalV) (abiaial ada jeday (V-F ) &) Jsaall

S pall o) peall cai il ey

7-methylene selenium tri iodide-8-«S sall FT-IRish (£-Y) Js&
hydroxyquinoline hydrochloride
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C5 wSall cisha —0-Y_Y_¥

Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride
dc gana Al agad (13242 cm?t) die Aaja ) gebs leie pall (e de o canhall Helal
Jsebs Aila g )Y C-H 8_al ) 32ile (13133-3034 cmt )aie 4 ja g Al sl OH
1498 ) die das Hsehy, [ ASWINI C-H 3mal M1 2523(2969 cm 1) 2ie daja
Ao gana (2528 (1562cm T ) dic daja jelsi L& CH=CH 4e gane M 2523 (cm’?
) o8 dSall Oy ol paadl Cand aliaiial o s pedas (11-F) B, saadl Asiles )Y C=N

S el ol peall i il jeday (0-

@S 5all FT-IR i (5-T) JS&

Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride
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S yal) Cida JNo Y ZYY

Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride

am Heeh Ay aadddl o jall e paall O el 3] o) jaal) Gt A2 S Canla edal

(3063 cm™) xie dam Hselas, Alsuill OH 4o sane N 223 (13338cm™ ) i

25 (12912 cm?) sl die Aaja Heedas Al )Y C-H Ae sane ) ju

8352 5all C=N 4e sane ) & (1642cm™ ) die daa [ seds Al C-H de sans

Ols ol paall Cni Cinda aliaial o s jeday (11-1) o8 Joand) Al s Y1 Ada) (e
S pall 6 panll ant Cada (s (1-F) 8 S

S all FT-|Ruish (1-1) J8&

Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride
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No| OH C-H C-H| C= C=N c=C
. . . . dila Y

4 sl Ale g ¥ | Aay) Aile 5 ,Y)
Cmt

Cm? Cm1 Cm?l| Cmt Cm1
C1| 3359 3059 2919 | 2062 1647 1549
C2| 3353 3008 2925 _ 1618 1588
C3| 3353 3005 2918 _ 1607 1547
C4| 3328 3054 _ _ 1653 1586
C5| 3242 3133 2969 _ 1630 1562
C6| 3338 3063 2912 _ 1642 1586

B paaall LS jall £) pead) cial dadY) Cilid) (aluaiial aa (V-1) Jgia
= TH NMR &siguall (unhlinall 5 993l il cilda) -¥_Y_Y

i b dagal) i) aal IH NMR eabliall 55530 cill Cada ciluld oo
el 35 S all (paia 3 s gall 55yl 1 g e YY) JUA (e S )
mblinall (55 5ill (i ) il il JS) L3 DMSO-dg
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CleS sall cida -y Y_Y_¥

7-methylene selenocyanato-8-hydroxy quinoline
hydrochloride

53 5 slaall CHy Y as3 (4.72ppm ) 2ie saxeie 5L IH NMR b ekl
8.89-) (s il dal ) aui Ba2ae A Al s Y] Adbaiall Cligig i jelay o salandl
WS 5 puel) de gane (M 255 (9.98 ppm) die el Lada sedad 5 (16.92 ppm

(T sl (YV-Y)JSal) A LS | a5l (OH )
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7-methylene selenocyanato-8-hydroxy <sSll 'H NMR «ish (V-¥) Je&
quinoline hydrochloride
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C2 S yall s Y-Y_Y. ¥

7-methylene selenium tri bromoid-8-hydroxyquinoline

hydrochloride

de gana (Al 2925 (4,69 ppm ) e 32t 3 LA pumdalizall (g9 l) cpi )l Caila yedal

) O S Baaaie daja QI3 Agile g ¥ Adlaial) &l LA | s bl 350 5 sl CH,

OH e sana I 2525 (1 9.58 ppm ) e sl 4as el . ( 8.86-6.87 ppm
(T-Y) dsaadl 4 Cadall e ddaadle Sy s . 4 5l

C3 S _yall Cida _¥_Y_¥_Y

7-methylene selenium tri chlorid-8-hydroxyquinoline
hydrochloride

3,M 5 )slaall CH, J sxile( 4.80 ppm ) e 483 5L IH NMR b ekl
(1 8.95-7.12 ppm ) o iad dal )l die Baxiall aall (e de gena Hsedis L asindal)
e doalal 5L jedad (A sudll OH)amS 5 ouell 0 5850 Lol dila 5 )Y ddlaiall ) 323l
S el caball o ga miagr (Y-V) dsaally (93— ¥ ) &8, JSAl s (10.42ppm) sl

oJe)
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7-methylene selenium tri chlorid-8- «S ! *H NMR (A - ¥) Jsé&
hydroxyquinoline hydrochloride

ChaS pal) i £ Y_Y_¥

7-methylene selenium tri iodide-8-hydroxyquinoline
hydrochloride

JalSi 5 (4.94 ppm ) e AALEAALS 5 LA Leta Baaaia Ol LA IH NMR —uk ekl
3gad Baaie ada sehs ) asnbidl 303 3 saall CHy 4e geaa () 228 (igis g
e Ala) daja Giyel (19.17-7.00 ppm ) o Le il G ke Y] A genall
-7) dsally (V0= 1) JSAlls L A 5dll (OH) Ae s () 2523 (10.09ppm) A=) 5Y)

oo S yall Cipda rua gy (Y
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7-methylene selenium tri iodide-8- wsuall tH NMR ik (8- ¥ ) Jsé
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C5 s sall cigha -0_Y_ Y7

Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride
Dseb e Adline clal by Sl JLEYT (e Ao gana punblinall (555l Gl it ekl
3,a i) slaall s OB CH) (e sane () 2523 (4.53ppm . ) ie 3axeia 5L
) G i bamial) Agle s yY) dahiall oa (e de seme Lial Ciball jelals o sl
Al OH e sene Lol | o ylalitdd) piilall oie seasll 323e (8.98-7.09 ppm
b bl o a Aasdle (S (12,10 ppm ) die dalal (A o) B La) L jelai

(YY) Jaaalls (VY — 7 ) a8, Jsall
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Di-(7-methlene-8- «S sl 1H NMR b (1 + - ) J8&
hydroxyquinoline)diselenide hydrochloride

CHeS yall Cida 1YYV

Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride
e saaa A sxile (4,57 ppm ) dalaidl A saaeie daja ) seda IH NMR s il
8.91-6.68 PPM) (1o Jici ania p3a ) seda s, a saislaadl 33 (4 ) dlaall 53 kLl CH,
(110.33ppm) &s))) xie sl daa Heeday | o haliad) dlal) e ganall 3ile (
V) el Sl 8 Cadall AlaaBle (S, Al sidl) (OH) 2S5 2! (Sio sana () 23l
(F-¥)Jsaalls (VY
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Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride
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W]

2l Al

ITHNMR b o=

C1

SeCN

4

HClI OH

4,72 (m,2H,CH,) ,
6.92-8.89 (m,5H,Ar-
H),9.98 (s,
1H,0H)

C2

7\

SeB
N ebrs

Hc1 OH

4.8 (m,2H,CH,) ,
9.17-7.00 (m, 5H,Ar-
H),

10.09 (s, 1H,0H)

C3

S

4.53 (s, 2H,CH,),
7.09-9.45 (m,5H,Ar-
H),12.10 (s,1H,0H)

C4

Sel;

4.57 (m,2H ,CH,),
6.92-8.91 (m,5H,Ar-
H), 10.33 (s,1H,0OH)

C5

HCI

O

e LX)

OH Hci

4.8 (m,4H,CHy) ,
7.12-8.89 (m
,10H,Ar-H), 10.42
(s,2H,OH)

C6

e

OH Hci

4.5(m,4H,CH,) ,
6.87-8.86
(m,10H,Ar-H) , 9.58
(s,2H,0H)

B panal) SLS jll TH NMR b ada (Y-¥) b, g2
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:( Mass) ALl cilda) _¥-¥_¥

OV Aaadle JYA (e 3 panall LS ) jua a8 J3Ys (Mass) AL cada aay
Al 55,3 Cld ) o 3ad) ddaadle ALYl (&Y V1) el (s A sl
O sl chr Al aa dsas CAdiall esjall Alladl 4y ) jEY) () juds Al

Csoadlac) 8 e adiad ) Gl g () sS5 ddlaial g LS all 40 il dapal)

Cl Sl ciga -y _Y_¥_Y

7-methylene selenocyanato-8-hydroxy quinoline
hydrochloride
Gl G e s (268 mfz ) e oY) sV A s edle) (oS pall ALKH Cala el
) e Adlall Lyl 553 0 I (el Al Cadall elal LS| omilil) S pall iy 3l
(158m/z ) aic 3am 585 &ld Ajas [ CgHiaNSe T+ e seaall 2523 (199 m/z
P e Lhadle (Say oAl Lga il jehly | [CioHoNO]" de senall juis
(Y- 1) ) hbaall YA (e S jall 5SS 4SS0 i 55 (Saps (V-1 @B Jsaall
COF ST A KAl A e ailaa e (S cadall JS

=

N SeCN
N e

Hcl OH

7-methylene selenocyanato-8-hydroxy quinoline hydrochloride

C11HsN,OSe 268 [C9H7NO]'+ 146
[C1oHsNOSe]* 236 [C/H/N]* 102
[ClngNO]'+ 158 [C3H11NSE]'+ 199

7-methylene selenocyanato-8- S sall & jUadii) aad aa) (¥-¥ ) a8, Jg2a
hydroxy quinoline hydrochloride
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7-methylene selenocyanato-8-hydroxy quinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

C2S sl ida Y- ¥_Y_¥

7-methylene selenium tri bromoid-8-hydroxyquinoline
hydrochloride
GOV G e s (478m/z ) 2ie V) sV A da oDl (oS pall ALY Cipla kil
) ie Adlad) Al 38 1) cld Gl A jadl Cadall jelal g LS| il (oS yall 2y 5l
) de Baa 38 Gl daja A ALYU[ CrH i BrsSe J* Ae seaall 2923 (413 m/z
2925 (460 m/z) xe s Al UGN 5[ C1oHgBraNSe]* 4e gane N i3 (381 m/z
Jsadl JA e Lgihaadle (S s Al Leja chall ekl 5 [C1oHgBIraNSe]™ 4e saaall
by (87 ) Q) bhaddl e lghadle (Sl S pall auS 4SS0 L) (£-1) A8
(V62T ) b, AN O (e dilaa e Sy Ciphall

SeBr3

=4
AN
N

HCI OH

7-methylene selenium tri bromoid-8-hydroxyquinoline hydrochloride

C10HsBrsNOSe 474 [C10HsBrsNSe]* 460

[C10Hs Bro,NOSe]* 396 [CoH13BrsSe] ™ 437

[C10HsBro.NSe]* 381 [C/H1:BrsSe]* 413
[C10HgNSe]* 224

7-methylene selenium tri bromoid-8- S jall <l jUadi) aad apl (£-¥ ) Jgaa
hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

H
413378
™
4B2 196
H
35307
340415
™
[ig
31386
mam|
H
437257
353347
[ig
H 364407 41, 207
raLoe 300,155]
- 414.378
N Jpigy 256545
81,163 180.228 254.971) miE 00 591.529
N 478324 512222
311 429403 -
13 060 %m 521,29 562,466

™ 6&-11:3... ..-...l#sml |||| P% dthIll.l |4l|.L |lh‘IIJ hud n.l.l-l.. JII L n| “ Il"i Ll |.I. IL "h“l.l.‘ iLdlllLLl“ i “i“ﬁtﬂ llﬂj..lll]l\ I “L... ol

s 100 150 200 %0 300 : 400 50 500 550 600

m/z (Da)

S pall ALY Cida (V- W) QB JS&

7-methylene selenium tri bromoid-8-hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

C3S sl ida F_¥_Y_Y

7-methylene selenium tri chlorid-8-hydroxyquinoline
hydrochloride
o8l S ess Al (1340 M/z ) die 2V ¥ A e oDle ) S pall ALY Canla el
) e Adad) Al 358 1) culd (el A el Cadall jedal g LS sl (oS yall 2y el
304 ) xie a3 s Gl de s sehs [CsHoClsSe]™ Ae sanall 2523 (259 m/z
O Wil (S AN Laja ciuball Jelal s [ CoHigClaSe]™ de sanall 33l (m/z
pd) habadl Joa e lgilaadle (e S jall S ASplSh Ll (041 ) a8 Jsaadl J3a
(V0 - ¥ ) iy JSAI VA (e 4l Sy Cadall (S (0.1 )

/
\ SCC13
N

HCI1 OH

7-methylene selenium tri chlorid-8-hydroxyquinoline hydrochloride

C10HsCI:NOSe 379 [C1oHsNOSe]* 237

[C1oHsClsNSe]* 325 [CsHoNT* 119
[CoH13ClsSe]* 304 [CsHsN]* 81
[CsHoClsSe]* 259

S gal) il jUadi) aad aa) (0-% ) Jgan

7-methylene selenium tri chlorid-8-hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

304430

353.348

3371 385,240
oo 81182 H2.211 305307 o —
256,575

274307 256._388| 353322
197.089 261,163 312 307 L oL
190,09 ‘ ‘ i
bl A, AL DAL LR
AL || ||| ||| lll | ||| I||I ! ||i.|.||.| ac e ||| [ ||I|||| |I||| | || [t Ll ||||. || || llll ] |I||I.I

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 &0 70 80 90 100 110 120 130 140 150 180 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
mjz (Da)

13,146
105208 18182 40 pag 165.138

I Y I R

7-methylene selenium tri chlorid-8- S jell ALl cigha (1 £-F ) J8&
hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

CAS sall Cida £ ¥_Y_¥

7-methylene selenium tri iodide-8-hydroxyquinoline
hydrochloride
sl (e Alls (617m/z) die 2 sV da s oBle] S pall ALK Canla elal
) e Adad) Al 358 1) culd (el A el Cadall jedal g LS sl (oS yall 2y el
Mo Baa B8 Sl daja ek () ALLYL | [ 13Se T de seaall 05 (460 MYz
O Lgilaadle Sy s ya ) Laa calall edal [ CigHgNO ]+ de senall 5523 (158 m/z )
&) hhaall JOa (e lgibadle (Sad S jall jpnSE 4SS Ll (T-7) ) saadl JDa
C(VTY) A ISl JDA (e 4ilaadle Sy S pall Cila g (- V)

SCI3

/
X~
N
HCI1 OH

7-methylene selenium tri iodide-8-hydroxyquinoline hydrochlorid

C1oHslsNOSe 617 [C10Hsl,NOSe]* 490

[C/Hsl50Se]* 568 [C1:H1NO]* 175

[CoHslsSe]* 540 [C1oHsNO]* 158
[15Se]* 460

7-methylene selenium tri iodide-8-oS jall <l jUadi) aad anl (1-¥ ) Jgaa
hydroxyquinoline hydrochloride

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

158.352

190.351
358.287

233351

301,36

450,280
smas 02126 R

Wt J.Jﬁ:uﬁfli. o g e l— E{Lmldl. o o]

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 20 40 60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 350 380 400 420 440 460 480 500 520 540 560 580 D0 620
mjz (Da)

102393
75313 130336

o UERR L

7.2 5. 3.8 5. 8.8 .8 5.8 8% 5% 85,83 8§ %

S yall ALY Cida (Y0 ¥ ) 8
7-methylene selenium tri iodide-8-hydroxyquinoline hydrochloride

C5 Sall Ciga 0¥ Y_¥

Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride
Qo G e s (472mfz ) e V) s A da oDl (o pall ALY Capla il
) e Allall Ail) 553 g0 Culd Gubad) A el Cadall jelaly LS| il o pall iy 5l
el (315 m/fz ) ~ie a3 85 <13 e 3a g[ CpgHygN]* A sanall 3523 (158 m/z
DA (e Glo Lilaadle (Kar 5 a0 Laja cihall Jelals [ CriH1NSe,] " de sanall
¥ ) ) hhaall A (e LgilaaDle (St S pall S ASi1S0a Ll (V-1 ) o8 Jsaal)

(VY- ¥ ) sy JSal O (g ailaadle (Sad Cadall JS5 5 (V-

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Se—Se,

= X
Xy G

HCI OH OH HCI

Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride

CooH1sN2O, Ses 472 [C11H11N8e2]-+ 315
[ConleNQOSGQ]‘+ 460 [C11H11N]'+ 158
[C17H17Nosez]'+ 409 [ClngNO]'+ 159

[C13H13N OSGQ]'+ 358

QS al) JUalki) pad pal (V-1 g dsan

Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

26A.188

3Lam

F.%8 % .%8 % %

313.171
—

158.306

617

I36.17%

F. % % . 8. %

F.%5 . %

102.364

118112

146265

171246

124,14

3218

303,273

5278

J1E433
mms

0.4

\ L ||‘..u ‘Lm ‘.

L.JM

I‘ i nl |I‘Lh

i |I.m.l|..]

wetl Ll I| oot ||l|| 0l vl I.|Ill

I?

g

200
mjz (Da)

S yall ALY Cida (V- ¥ ) @B JS&
Di-(7-methlene-8-hydroxyquinoline)diselenide hydrochloride

CHS _pal) cida 1YY

Di-(7-methIene-8-hydroxyquinoline)selenide hydrochloride
GOV G eds s (1393m/z ) die Y sV A da oDl (o pall ALY Capla il
) 2ie Allal) Gl 58 0 I3 Gl L jall Cadall elal LS| ailil) S pall 3 5l
D (268mfz ) e s 5 b daja 5[ CioHoNO] 4e sanall 2523 (158 m/z
¥ ) i) Jsall JMA e Ll (S oAl Lada 5 [ CasHi7NOSE]* de sanall
dSis (A= ¥ ) @b bbadll JBa e Lilaale (S S all S 4801800 Ll (A
COA-T) Ay IS OYA (e 4ilas e (Sad Caidall

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

CaoH16N20, Se | 393 [C14H17NOSe]™ | 294
[CioH2:NOSe]* | 359 [CroHNOSe]* | 268
[CiHNOSe]* | 318 [CroHoNOT* | 159
[C1iHuaN]* 158

S yall &l jUai) aad sl (A=) Joaa

Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

00000
EIJDCIJ-_ 158.329
00000+
00000+
00000
0000
00000
0000
00000+
00000+
i 303208
00000 315283
i 233312
00000+
L'IJDEIJ-_ 180,336
m__ 460.271
i 159,32 58265
000 was o w28
00000
00000 |316.275 R 461240
ﬂuucln—- — JEERTY i PEPRT] TR s .m_ug mus amny
- ol - | BV B Wi Tl H“’ﬁ;lr i
o] - SRR PR ORUN TR W | M ¥ | ”. T 1 T A | T W I “ lLJ i l.| L. Jldu"“u “:ﬂ
00000
T T T T T T T T T T T
o 50 100 150 200 300 350 400 450 500

S yall ALY il (V- ¥ ) JS&

Di-(7-methlene-8-hydroxyquinoline)selenide hydrochloride

density Functional theory (DFT) 4sida ol ABUY) 4, ydas -y - ¢

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Loshad s duig SV Gailiadll s ai sall ST Al 8 deasind) ORI saa) o
Ao b€ IS5 AahD ohy aaats [OA]l Salls A il Al ahyl s Lamdl
Aa gall Ay (e Yy (5 STV ABUS ae Jalaii DFT A das [0 4] 4uleall Alad) el 3 5 3 gall
aalgi S Sl 0 AalSa) cildiay) Jlo L s o gV RS o g,
sanl 5 o) s BN Al O yuaia (yia 5ifi dum sall A1 (K1 [T 0 Jaldadl 3 il Y)Y
=8 da alagY 48,k A DFT ayped (e [1)] 815l pudal g il a3 s 50l

JIY ] barad) dadai) (e aaall (S5 3 50 Aldaladl

Gkl aal 2l & (DFT, Density Functional Theory) 48Uisll 4k gl allall 4 las
e sl (ailad saad o)) aobains Leithal 5o Cpshaill el ol juil) 3 dlerivall
i guiall 5 Al 5udl) Sl el jlaall s g SSIY) AEESY ¢Uail] G0 ALY laseea
S G 4paSl) Aglind) Cillead) i Laladial 3okl ST e saaly a5 ¢ 5okl

Adle Aoy Akl 5 AdlSh 5 de gite Aalail o LSk

Aokl Lo Yy Gl )3 30 e (g5Se allail jSia 5l dlales Lela (8 dpndail) (3 )kl adiad
2=l s N dia) pexie 3N @l A sall Al e Lpie Aasiiiaal) (3 kall 5 o -5 53l
aS laga allatiy Baiee aa Leda 3 el Valaal (5 5S5 GUAL ((aUaill sy jad lea!
AAUSH Zaas 1) AL Ao ) ADAN Jlasio) g A8GSH Aads o) Aol 3y Jas w11 Cangll
Sl sl mly o seaS Lgre Jalaills Gl (luaadl Bac 8 Lelaa 5 Jadh ol jpaie 452U i
aawia plail dllia (e Lol gty daa saSll Allsall 2ebpa sale) oo DFT Tased ¢ 43S Jeud 58

Aaread) dalad Al ) Slasall

e VAT DA B ad il 5 il Culisl Aximy (s 23 5all DFT 3 2523
Dkl 8 A gl Gl diay VAT Chuaie s Llleaiad GSeYT G o) Al 4dls el
U Gela Apluall Glleall Gakal de juy Al slaall el yall 5585 ) shai pe 2clialia
o Lol Aaddie CallS 5 Ay jatil) Gl ae Lalad (a0 sa e 4y 8 4, )Ll (DFT)
b Al 5asll Cntll o a2 I e (S5 clae gl 5 Jlall ellging i) 4l (3l
ARSI 4 ks aladi) (& b graall (s i J1 5 Y celall el il g | A e
(Vs o Q4) Al oAl dals s Aliyjall G clleldll Cuad (DFT) daid Sl
Cl il o3 s sall oLuil & (band Gap) sl calua (il s I AIESRY) oyl

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Al dua Memaal 90 sy Jasiad Laxie J8Y) e (DFT) &l e s of oSa
Al Je @Bhaas Slaa) PR e Al o8 e Qlill (DFT) J saaa Gk gk
Jaad) 138 8 sl Ginll @ gum g 9t 5 Sl el gy a1 oal sl Ada sl

Electronic properties A g i<ty (ailadd) Y-t

Cua (e A Sall sl a5 5LE 23855 Clallaas . LUMO , HOMO
5 Qg WL Jsrde Juda Dl el 8 HOMO o) das @l iSIYL L)
O A8l (58 axadiny  [TV]clis SSIVL Jgdie e Guda lae ) Jiy LOMO
o ek A (sl (A ALY jualiall 45l 5 4y ) il 4 re (8 G saadl Cpolaall i

(AL 5 sm) il s

S S (5 i e JEU ¢ 5 IV Lealing ) a0 ZaUal) ke o 48D gad
ud\ﬂ‘}‘ﬁhﬂ\hﬂu&w(ﬁu\ﬁjﬁ)w‘bdhdv\AuAJ[Wi]d..g.saﬂ‘djh.a
Gd YA (e LN 5 gad Clua Sy Cua 0l g oLl gl AlSle 5l Alia sa CailS 13

Gl ad o) LSV -£)d sl JA (wE'g = Erumo — EHOMO ... (D)
e el ¢S85 LUMO 48Ua Leiy a5l (306 vie el 5 alilud) oSl el HOMO
Sl bl vie Al el 0 55 A8 5 s Lal 33 gl (S ie Lo 5 Calans sl
Ablud) S0 xie Ll

S gl HOMO (eV) LUMO (V)  (eV)4ial 5sad

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

C11HsN20OSe -5.9834 -1.7387 4.2447
C20H16N202Se2 -4.2474 -2.7373 1.5101
C20H16N202Se -4.3672 -2.3019 2.0653
C10HsBrsNOSe -5.1889 -2.5005 2.6884
C10HsCI3NOSe -5.6188 -2.6937 2.9251
Ci1oHslsNOSe -5.3005 -2.8461 2.4544

poilial) SLS el (LOMO ,HOMO)Asiy jad) i jhaal) cilbds (1-£) Jgaal) g gy
s pal)

YIPR N IE PP E APEVE LI -

Electronegativity and Electron affinity

(e S e (gl (3l sa Hualill g I Qi e 535508 Ly Al s jeSl) e

Aac ) Gala )l WS dnla g 5eSI a3 dnle 5 5eS paliall fK) oo Gl ey Cua

Aalaial) 50 4L Ll A g 5KV AAY) (o jad (S 430 ) AdLaYU | pealiall 45 30

A5 Ll A8l e I laie yypaty asdy s SH LSt Jle A5l sl 8 Ll ,eS

A5 SV AW 5 Al 5 el i (S L (5 ASIY) ddlial 4 s Cala ) 531 2aal)
L) (V)0 e N sl e

) Enomo+E
Aaleg e (2) x = -HoMO__LUMO

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

A SNV AANY 3) w==

S LBl 5 arilans gl S yall 3 ga Al g 56S el o Laadl (Y-£)Jsaal) A e
il sl vie Llil 55 I 3006 vie oY) Liad ) oS58 A 5 i<IY) AaN) L) g, 5

D) (5Ss lg AN i Lty (Lo i yind)asins sl S0 5 SIYT il ()8

o8l 3
S sl (€Al 54 QYETESHEE ]
C11HsN20Se -3.8608 15.8172
C20H16N202Se2 -6.9847 18.4167
C20H16N202Se -6.6692 22.9641
C10HsBrsNOSe -7.6894 39.7391
C10HsCI3NOSe -8.3125 50.5276
C1oHslsNOSe -8.1466 40.7228

B_nanall LS pall dalia g g1 g A g SSIN) AN (Y-£) Jgan
A g i<ty AAIY) g i) ABUa Y- Y_¢

lonization potential and electron affinity

Otra aic 33 (e laal s g I o) 30y da 30U A8l laie Lesly o paip o) A8l
8 Baaly ol Al L a5 aedl 3,0 JEdl Jaw o) 4l ailla 8 daadl) Joladia
O S e gsiad A el Laag, Taad s U g€l alliad Ll sl Cadlad)
A 5 IV AGY) iyt (S L [TV] 058D ST 8 A8 Y eddle 8 o5 )l

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

A3Y A sladl 28Ul Jabay U S0 5,00 i€ Lavie | ,a 3 G801 lake L@l
o AN G 3l i s (g sint ) A S L) ¥ e oy )
il Ll () 588 e Cadle Ll ol jal) ol 130 Lot LS Ty 8 i 5 50 Ll i 1]

LPA]0esS Aokl sy [TA ] i S

2 B, (4) [.P = —Eyomo
Z,y‘jf&N\ ) (S)EA = _ELUMO

Y L) bled) L Lelily cliwsidl (S ssnr b Bl el 01 L3 (Y- g) gt I e

c ol gl i Llily sl Y5 i Llall Lgned 058 i 9 7SI

Sl (eV) ol &k (eV)s AN qida
C11HsN20OSe 5.9834 1.7387
C20H16N202Se2 4.2474 2.7373
C20H16N202Se 4.3672 2.3019
C1oHsBrsNOSe 5.1889 2.5005
C10HoCIsNOSe 5.6188 2.6937
C10HslsNOSe 5.3005 2.8461

9\9..)3'.3.‘:\4.45\ QQSJA@JJNW :\ﬂ\lb Qgiﬂ‘ M&Cgﬁ(\'-i)djd@

Basl) g (aalall 45 gull) g 5abal) fasa -¥-Y_¢

Hardness Softness Acid Base
CSan LeDA (e G el jadll 5 clianll 8 4G Basdall asalial) (e diliasSl) 430l juias

Chdin e}@.‘d\ Jaa LA&: ELL\} [V~]&"_ILI‘5:1\}“ j\ C’_itg);j\, U"_I\).AM o guh j‘ :\Aj\s.n rtﬁ)xa

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

sae Al (i yat Sy (g gmn ddias el 138 5 Al s Aidia Ll e Gugl ael 5 (alea)
aidic dulu 5 S @ldy ladind lle 3006 ¢l 4S8l Aailall 530 Ll e sl
I3 Aaald) 3 ) oK Aulall sac ) Ll Ao jl daddie <l laay dasi i s A gean auklu
ld A 8 Ol jlae pe dadi g A sy 2l ddle dle 5 S dinddie il AL
dase ddad Gld Al 3,00 o jliely culll Gadall (o i Sy Lain e Al
1y 4 Alinall 5,00 (5 6K Clall aelal) Ll CladinSU AL asall 35S diaidia

LI ALE e 5 anall 3 jra, dolle dun ge dind

o sbasll (8 ael @y alealS @l A G Gl ) @l By Tl 1 ey

Calll sl (K1 e e paiall Jiad dabial) saclall g Anll) saclall of ) 5 Lay) $sral
TV JAUl ¥ abaally 45 lll g Adball e juatll (S O (D aliall (asall

I.P—-E.A
2

ST () 1/ I

AL 25l ) s (o)
Ll 333Uall ) s ()

LS jall A A jlie Db SSI 6 Cantbans sl ) Jaa S (£-) Jsaall A e
bialad) U J81 5 Cailyns yialod) Jiaih Fapail) Lol il 3L Ll

@S yall dilrasst) ALl Lailrasst) 45 gl
C11HsN2OSe 2.1223 1.0611
C20H16N202Se2 0.7550 0.3775

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

C20H16N202Se 1.0326 0.5163
C10HsBrsNOSe 1.3442 0.6721

C10HoCI3NOSe 1.4625 0.7312
Ci10HslsNOSe 1.2272 0.6136

s 3l a grialand) LS yal diliast) 45 gall) g BNl (6-8) Jgaa

5_ycanall Auilaasl) s yal) JIS) Y- ¢

7-methylene selenocyanato-8-hydroxy S all &1 A1 Je&ll (1-¢) Js&
qguinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenocyanato-8-hydroxy s ell &1 ,81 Jali(Y-¢) &

quinoline hydrochloride

7-methylene selenocyanato-8- sl HOMO Juiws¥) Js (F-¢€) Jsa
hydroxy quinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenocyanato-8-<S sl LUMO Jusus¥) Jsa (6-¢) Jsa
hydroxy quinoline hydrochloride

Di-(7-methlene-8- S jall &1 4 JSil) (o-¢) Jd&
hydroxyquinoline)diselenide hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Di-(7-methlene-8- «S jall &1 4l Jsdl) (1-¢) s
hydroxyquinoline)diselenide hydrochloride

Di-(7-methlene-8- Sl HOMO  Jlin ) g8 (V-£) Jsa
hydroxyquinoline)diselenide hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Di-(7-methlene-8- < all LUMO JWng¥) JS& (A-£) J8&
hydroxyquinoline)diselenide hydrochloride

Di-(7-methlene-8- «S jall &1 4l Jsdl) (4-¢) Js&
hydroxyquinoline)selenide hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Di-(7-methlene-8- S sall (&1 Al Je&l) (1 +-£) J8&
hydroxyquinoline)selenide hydrochloride

Di-(7-methlene-8- Sl HOMO JUx ¥ Jsdi (Y V-£) Jsa
hydroxyquinoline)selenide hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Di-(7-methlene-8- «Sall LUMO Juus¥) J<& (Y Y-€) s
hydroxyquinoline)selenide hydrochloride

7-methylene selenium tri bromoid-8-cS_all &1 Al Js&ll (V ¥-¢) Js&
hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenium tri bromoid-8- S sall £1,8 Je&l) (Y o-¢) J<&
hydroxyquinoline hydrochloride

7-methylene selenium tri «S,al HOMO Jusog¥) J& (Y 1-¢) Jei
bromoid-8-hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenium tri @S el LUMO JUus¥) Jsé (VV-¢£) Js&
bromoid-8-hydroxyquinoline hydrochloride

7-methylene selenium tri chlorid-8- S sl &1,8l Jeil) (Y A-£) Js&
hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenium tri chlorid-8- S all &1 Al Js&ll (1 4-¢) Js
hydroxyquinoline hydrochloride

7-methylene selenium tri «S,a HOMO Juisog¥) Jsé (Y« -¢) Jsa
chlorid-8-hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenium tri «Sall LUMO Jus ¥ Js& (Y1) -¢) Js&
chlorid-8-hydroxyquinoline hydrochloride

QS pall L& JSEN(Y Y- ¢) e

7-methylene selenium tri iodide-8-hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenium tri iodide-8- S sall (&1,8l J&l) (YY-¢) Js&
hydroxyquinoline hydrochloride

7-methylene selenium tri iodide- <SSl HOMO Jus ¥ Jsd (Y£-¢) Jsi
8-hydroxyquinoline hydrochloride

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

7-methylene selenium tri iodide- «Sall LUMO Jusog¥) Jsd (Yo-¢) Jsi
8-hydroxyquinoline hydrochloride

Biological Activity doa ol o) Aladl) Vo

Creaadivd Cuay Baaaie dnglgn pailbiad dllicd Ll 4 pmall ospidiadl LS jo i
(¢ anti-bacterial ) LSl 3alass (antihypertensive) ol Jara Ja ji cilaliasS
,YY](chemo preventive anticancer agents) sl aca 438 5 4l Jal 28
Larl o Gl il Jie 5 sl Lgie g 4y guanl) a giddaad) ClS je Slias VY
Glshdll Ghblias palliad S e Sad | glayuldl Gl e z3aS daul
inlsall clelualls  (ant  oxidative) saSY) Glaleass (- antifungal)
GLS jall 238 o) S [Yo V¢ (pharmaceutical and biomedical industry) 4wkl
Liledall Jie cldahll s3lacs (antivirus) — <olesmll salias Aled el
vl £1 e uaadl Lelial LAWY gaead 35k e (antileishmanial)

[V1] Akl

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

G el S JSell o 4 panl) UL sl LS el daa ol gl Adledl) adiag
Ac sana ladl of Aol cludjall Giyelal My Gliagall dapds 5 (g saaall
L ¥ Gk oo ClSjall 40l sall ddladl) ) jad 4 puanll LS jall 8 Gl sidand)
1) ool apibadl Jlaiad 6 ¢ b e s dle [VV]AMRE JS) i (allady
odgd Al Alladll (e JI&) GUS jall amy (B (@lbsd ) Gl sl Jysas
, bl ) (e Baasie £ sl A Badie dles dadail S jall 028 ekl 5 LSyl
a3 Glsie daaed ¢ 328D saliadd)l cilag 35 sl ()5l gladl il giise alais
Ol s yxall (e ).[YA ,oY] ( alanine transaminase levelsosyi sl il il
(corresponding selenols) ALtiall ¥ sibud) ) Leuials 2% dpialid) 4 guzand) LS )
LAl Gge (Ao aelud GlS jall s3ed Ua yudl dliaal) edalds cufli 3ae & gan cllia

Agitla )

L yide Taliae Ualits 4y gaaal) Cailans giabual) sl 3c ol 550 dabiaal) Lgual 53 cails
Jadl Ul @lliag aguzazy of ¢ alaiaS el cpas [VATL it dladlll £1aS cillialall
&) s 32 (Impavido and edlfosing) aill Gisb oe 4 seasall 435091 o
JY1](system parasites redox) Ll 5al s llalall 30S) alai e Jalaill e Les 8
- S oS gl Gl puall LSl el (8 dediiosall dal 50 Gl saisld) ST 0 (e
Gl gl (i) ow cplid 41 Selenocoxib-1] )
5 Sl gl Jie Jid S8 cphenylenebis(methylene)selenocyanate-Y ¢
.(diphenylmethylselenocyanate) Jiise Jrd (-
U e i Adlad 3.S Syl ST 4l (diphenylmethylselenocyanate) sl
V¢ bl (Calfadl) e ol Vef umad a0 gl
oo Alad KT 4w JB sS8 ((Phenylenebis(methylene)selenocyanate
oo Jiy Sodl 13 of aas 35 (selenomethionine (118-11)) o siise sislas
) Dl saud cyclooxygenase-2)¥- Dl 5l 580 53
8okl 5 il 85 e V- eSSl 8 g @l e 3 53 [VA](phospholipase

[A - ]eling gyl GUa e gai e

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

G Sl 5 (C1 ) I S pall 5 puanall LS yall Uy 3iS30) ilabine L) o) jal o
Al 4o 8 4K, 530 (Escherichia coli ) 25 LS e g5l da )l aa (C5 )
Klebsiella) , 4auall 4 50 4083 40 53ie 35S (Staphylococcus aureus ), 4xuall
daa ge dpxic by 1S (Streptococcus ) s daall dallu 4y 55, ALl ( pneumoniae
S cula aladinly g L Sl Aay SV o) 531 e LS pall ddladl) 80 Al ja ey Arsall
@ Al LSl s e dllad LS jall 23] CilSy (DMSO ) abeS sl Jila
s alull AU S el 580 (585 Ll ddlaie o) Laa3l aDA (e, (0-£ ) Jsaall

b sl Sl ol Lt

aureus
(25)mg

No Type of Inhibition = Inhibition Con(+) Con(-)
bacterial zone zone
C: Cs
1 Escherichia 20 28 15 Zero
coli(25)mg
Inhibition
2 Staphylococcus 22 25 Zero Zero

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Inactivation

3 Klebsiella 18 32 8 Zero
pneumoniae
(25)mg

Inhibition
4 Streptococcus 20 25 10 Zero
(25)mg

Inactivation

, Japiil) g Jayfl) Aibata g 5 juanall il yall ¢y Aatiiceall 31 ) cpm ( 0-£) Jgaad)

LA (e dag Y £ 6 a3 JISEN)

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Escherichia coli(25)mg(¥1-¢) Js&

Inhibition

Staphylococcus aureus  (25)mg(YV-#)Jsa

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Inactivation

Klebsiella pneumoniae (25)mg (Y A-¢)Jsa&

Inhibition

Streptococcus (25)mg(YA-¢)Jsa

Inactivation

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Glalitiwy)
S A (e AL A5l Lypme GLS je o4 B puanl Baaall GLS ) )
LS
s 7-(selenocyanato methyl)quinolin-8-0l L 5 3_jasall LS jall & yelal -¥
GhlasS Jaxd 3l7,7-(diselanediylbis(methylene))bis(quinolin-8-ol)
Ll

Slua gl
2l o Sl eaial dglie LS jo juiasd o)
Lealadinl 4dlaialy pas Lole Ulas Al saadl 4560 4 gaell LS all -Y
Audlal) Lgillaal Aty llgilY 5 e yudl 3alicas ClaDlaS
O S jo JI Ak s dllad clliad 3axeie LS jo o Jpaall Gad) Jlas) -
sl HISN 5 a5

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

) Nogueira, C.W., N.V. Barbosa, and J.B. Rocha, Toxicology and
pharmacology of synthetic organoselenium compounds: an update.
Archives of Toxicology, 2021: p. 1-48.

Y Reddy, K.M. and G. Mugesh, 10 Understanding the Chemistry of
Selenoenzymes by Synthetic Organoselenium  Compounds.
Organoselenium Chemistry, 2020: p. 381.

¥ Duchardt, M., et al., Flow-Oriented Synthesis of Li2S and Li3PS4-
3THF: Opening Up a Completely Solvent-Based Solid Electrolyte
Value Chain. ACS Applied Energy Materials, 2020. 3(7): p-14YV .
NAato

g Thompson, D.P. and P. Boudjouk, A convenient synthesis of alkali
metal selenides and diselenides in tetrahydrofuran and the
reactivity differences exhibited by these salts toward organic
bromides. Effect of ultrasound. The Journal of Organic Chemistry,
1988. 53(9): p. 2109-2112.

0 Zade, S.S., H.B. Singh, and R.J. Butcher, The Isolation and Crystal
Structure of a Cyclic Selenenate Ester Derived from Bis (2, 6-
diformyl-4-tert-butylphenyl) diselenide and its Glutathione
Peroxidase-Like Activity. Angewandte Chemie, 2004. 116(34): p.
4613-4615.

A Kheirabadi, R., M. lzadyar, and M.R. Housiandokht,
Computational kinetic modeling of the selenol catalytic activity as
the glutathione peroxidase nanomimic. Journal of theoretical
biology, 2016. 409 :p. 108-114.

.Y Selvakumar, K., H.B. Singh, and R.J. Butcher, Aromatic ring
strain in arylselenenyl bromides: Role in facile synthesis of
selenenate esters via intramolecular cyclization. Chemistry—A
European Journal, 2010. 16(34): p. 10576-10591.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

A Husain, A.A. and K.S. Bisht, Thiocyanation and 2-amino-1, 3-
thiazole formation in water using recoverable and reusable
glycosylated resorcin [4] arene cavitands. The Journal of Organic
Chemistry, 2020. 85(15): p. 9928-9935.

A Shaaban, S., M.A. Arafat, and W.S. Hamama, Vistas in the domain
of organoselenocyanates. 2014.

)+ Muttenthaler, M. and P.F. Alewood, Selenopeptide chemistry.
Journal of peptide science: an official publication of the European
Peptide Society, 2008. 14(12): p. 1223-1239.

Y Guillemin J.-C., Organic  selenocyanates: synthesis,
characterization and uses in chemistry and biology. Current
Organic Chemistry, 2011. 15(11): p. 1670-1687.

Y Salsi, F., et al., Effect of Fluorination on the Structure and Anti-
Trypanosoma cruzy Activity of Oxorhenium (V) Complexes with S,
N, S-Tridentate Thiosemicarbazones and Benzoylthioureas.
Synthesis and Structures of Technetium (V) Analogues. Inorganic
chemistry, 2019. 58(15): p. 10129-10138.

)Y Cataldo, F., 13C NMR and FT-IR spectra of thiocyanogen, S2) CN)
2, selenocyanogen, Se2 (CN) 2, and related compounds.
Polyhedron, 2000. 19(6): p. 681-688.

Ne Al-Tamimi, A.-M.S., et al., Discovery of new organoselenium
compounds as antileishmanial agents. Bioorganic chemistry, 2019.
86: p. 339-345.

Ao Guillemin J.-C., et al., Allenyl and alkynyl selenols and
selenocyanates. Synthesis, spectroscopic characterization, and
guantum chemical study. Organometallics, 2007. 26(10): p. 2507-
2518.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

A1 Kirief, A. and M. Derock, Synthesis of diselenides and selenides
from elemental selenium. Tetrahedron letters, 2002. 43(16): p.
3083-3086.

)Y Botteselle, G.D.V., Desenvolvimento de novas metodologias para
a preparacdo de disselenetos organicos funcionalizados:
aplicacdes sintéticas e biologicas. 2013.

A Krief, A., C. Delmotte, and W. Dumont, Chemoselective reduction
of organoselenocyanates to diselenides and selenolates.
Tetrahedron, 1997. 53(36): p. 12147-12158.

N4 Jacob, L.A., et al., A facile synthesis of substituted benzyl
selenocyanates. Molecules, 2004. 9(8): p. 622.1Y1-

.Y+ Bayeh, L., P.Q. Le, and U.K. Tambar, Catalytic allylic oxidation of
internal alkenes to a multifunctional chiral building block. Nature,
2017. 547(7662): p. 196-200.

Y)Y Banert, K. and C. Toth, Synthesis and reactions of vinyl
isoselenocyanates .Angewandte Chemie International Edition in
English, 1995. 34(15): p. 1627-1629.

.YY  Paulmier, C. and F. Outurquin, Thiényl-et séléniénylthiocyanates et
selénocyanates. 4. Syntheses de thiéno [2, 3-d] thiazoles, de thiéno
[2, 3-e] thiazines et de quelques analogues sélénophéniques.
Journal of Heterocyclic Chemistry, 1983. 20(1): p. 113-1109.

.YY Toshimitsu, A., Organic selenocyanates, tellurocyanates and
related compounds. PATAI'S Chemistry of Functional Groups,
20009.

.Y¢  SUZUKI, H., COPPER (I) IODIDE-CATALYZED REACTION OF
NON-ACTIVATED ARYL IODIDES AND POTASSIUM
SELENOCYANATE. A NEW CONVENIENT ROUTE TO ARYL
SELENOCYANATES. 1977.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Yo Suzuki, H., K. Miyoshi, and M. Shinoda, The Copper (1) lodide-
assisted Reaction of Nonactivated Aryl lodides with Some Alkali
Metal Pseudohalides. Bulletin of the Chemical Society of Japan,
1980. 53(6): p. 1765-1766.

YU Wu, D, et al., Lewis Acid-Catalyzed Asymmetric Selenocyanation
of p-Ketoesters with N-Selenocyanatosaccharin. The Journal of
organic chemistry, 2019. 85(2 :(p. 934-941.

.YY Meinke, P.T. and G.A. Kirafft, Synthesis and cycloaddition
reactivity of selenoaldehydes. Journal of the American Chemical
Society, 1988. 110(26): p. 8671-8679.

YA Alcolea, V., et al., Chalcogen containing heterocyclic scaffolds:
New hybrids with antitumoral activity. European journal of
medicinal chemistry, 2016. 123: p. 407-418.

Y4 Rheinboldt, H. and E. Giesbrecht, Uber Selenensauren, IV.
Mitteil.: 2-Benzoyl-benzol-selenensdure-(1). Chemische Berichte,
1956. 89(3): p. 631-636.

.Y+ Gosselck, J. and E. Wolters, Untersuchungen an Organoselen-
Verbindungen, IV. Darstellung von Selenoflavanonen. Chemische
Berichte, 1962. 95(5): p. 1237-1244.

.YV  Zimmermann, E.G., et al.,, A selenium-based ionic liquid as a
recyclable solvent for the catalyst-free synthesis of 3-
selenylindoles. Molecules, 2013. 18(4): p. 4081-4090.

.YY  Crich, D., et al., Catalysis of stannane-mediated radical chain
reactions by benzeneselenol. Accounts of chemical research, 2007.
40(6): p. 453-463.

Y'Y Rakesh, P., et al., Synthesis, structure and reactivity of [o-(2, 6-
diisopropylphenyliminomethinyl) phenyl] selenenyl selenocyanate
(RSeSeCN) and related derivatives. Dalton Transactions, 2014.
43(25): p. 9431-9437.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

Y& Goswami, S., et al., Triselenium dicyanide (TSD) as a new
cyanation reagent: Synthesis of cyano pterins and quinoxalines
along with library of cyano N-heterocyclic compounds. Synthetic
Communications®, 2009. 39(3): p. 407-415.

Yo Nefedov, V. et al, OXIDATIVE SUBSTITUTION. XIV.
SUBSTITUTION OF HALOGEN IN AN AROMATIC NUCLEUS..
NEW CONCEPTS OF THE MECHANISM OF EFFECT OF
CUX2. Chemischer Informationsdienst, 1981. 12(28): p. no-no.

Y Avdeenko, A., et al., Halogenation of N-substituted p-quinone
monoimines and p-quinone monooxime ethers: XIV. Halogenation
of N-[arylsulfonylimino (phenyl) methyl]-2, 5-dialkyl-1, 4-
benzoquinone monoimines and their reduction products. Russian
Journal of Organic Chemistry, 2012. 48(7): p. 928-937.

.YY  Sonawane, A.D., et al., Synthesis of Seleno-Heterocycles via
Electrophilic/Radical  Cyclization of Alkyne  Containing
Heteroatoms. Advanced Synthesis & Catalysis, 2020. 362(17): p.
3485-3515.

YA Bian, H., et al., Mode-specific intermolecular vibrational energy

transfer. . Phenyl selenocyanate and deuterated chloroform
mixture. The Journal of Chemical Physics, 2010. 132(18): p.
184505.

Y4 Tomoda, S., Y. Takeuchi, and Y. Nomura, A convenient synthesis
of phenyl selenocyanate. Chemistry Letters, 1981. 10(8): p. 1069-
1070.

£+ Kang, Y.H. and J.L. Kice, Further studies of selenosulfonation .
Photoaddition  of  bis  (p-tolylsulfonyl)  selenide  and
alkaneselenosulfonates to alkenes and the selenosulfonation of.
beta.-pinene and 1, 6-heptadiene. The Journal of Organic
Chemistry, 1984. 49(9): p. 1507-1511.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

.Y Nair, V., et al.,, Recent advances in synthetic transformations
mediated by cerium (IV) ammonium nitrate. Accounts of chemical
research, 2004. 37(1): p. 21-30.

&Y Kaminskii, V.A., et al., Oxidative coupling of malononitrile with
formation of 1, 1, 2, 3, 3-pentacyanopropene salts. Tetrahedron
letters, 2003. 44(1): p. 139-140.

.£Y  Burchell, C.J.,etal., E2 (CN) 2 (E= S, Se) and related compounds.
Inorganic chemistry, 2006. 45(2): p. 710-716.

.£¢ Adams, C.J., et al.,, Cooperative spin transition in the two-
dimensional coordination polymer [Fe (4-'¢ ,bipyridine) 2 (NCX)
2] 4CHCI3 (X= S, Se). Inorganic chemistry, 2011. 50(21): p.
10633-10642.

£ Back, T.G. and D.J. McPhee, A caveat concerning the use of N-
(phenylseleno) phthalimide and tri-n-butylphosphine for the
conversion of alcohols to selenides. Formation of 3-phthalimido
derivatives from an allylic 3-sterol. The Journal of Organic
Chemistry, 1984. 49(20): p. 3842-3843.

£ Renson, M. and J. Piette, Properties of o-chloroselenobenzoyl
chloride. Application to the synthesis of 0-
alkylselenoacylphenones. Bull. Soc. Chim. Belg, 1964. 73: p. 507-
517.

&Y Marciniec, K., et al., Synthesis and anticancer activity evaluation
of a quinoline-based 1, 2, 3-triazoles. Medicinal Chemistry
Research, 2017. 26(10): p. 2432-2442.

A Krief, A, W. Dumont, and C. Delmotte, Reaction of Organic
Selenocyanates with Hydroxides: The One-Pot Synthesis of Dialkyl
Diselenides from Alkyl Bromides. Angewandte Chemie
International Edition, 2000. 39(9): p. 1669-1672.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

£ Block, E., et al, Synthesis, properties, oxidation ,and
electrochemistry of 1, 2-dichalcogenins. Journal of the American
Chemical Society, 2000. 122(21): p. 5052-5064.

.2+ Valentine Jr, D.H. and J.H. Hillhouse, Alkyl phosphines as
reagents and catalysts in organic synthesis. Synthesis, 2003.
2003(03): p.* ¥Ye-a YV,

.Y Koch, R., et al, [3, 3]-sigmatropic shifts and retro-ene
rearrangements in cyanates, isocyanates, thiocyanates, and
isothiocyanates of the form RX-YCN and RX-NCY. The Journal of
organic chemistry, 2012. 77(4): p. 1749-1759.

.Y Mgllendal ,H., R. Mokso, and J.-C. Guillemin, A Microwave
Spectroscopic and Quantum Chemical Study of 3-Butyne-1-selenol
(HSeCH2CH2C CH). The Journal of Physical Chemistry A, 2008.
112(14): p. 3053-3060.

.Y Abdo, M., Z. Sun, and S. Knapp, Biohybrid-Se-S-coupling
reactions of an amino acid derived seleninate. Molecules, 2013.
18(2): p. 1963-1972.

.2¢  Abdelhamid, A.O., A.A. Fahmi, and B.S. Baaui, Reaction with
Hydrazonoyl Halides 64: Synthesis of Some New Triazolino [4, 3-
a] pyrimidines, 1, 3, 4-Thiadiazoles, and 5-Arylazothiazoles.
Journal of Heterocyclic Chemistry, 2012. 49(5): p. 1098-1107.

.6 Chauhan, R., et al., Understanding selenium metabolism in plants
and its role as a beneficial element. Critical Reviews in
Environmental Science and Technology, 2019. 49 :(Y))p. 1937-
1958.

.27 Marpna, I.D., et al., Selenocyanation of Aryl and Styryl Methyl
Ketones in the Presence of Selenium Dioxide and Malononitrile:
An Approach for the Synthesis of a-Carbonyl Selenocyanates. The
Journal of Organic Chemistry, 2020.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

.Y Fernando, Q., W. Ludekens, and K. Gnanasoorian,
Chloromethylation of 8-hydroxyquinoline. Analytica Chimica Acta,
1956. 14: p. 297-299.

A Parr, R.G., Density functional theory of atoms and molecules, in
Horizons of quantum chemistry. 1980, Springer. p. 5. °-

.24 Koch, W. and M. Holthausen, 4 Chemist’s Guide to Density
Functional Theory, Wiley. 2001, VCH, Weinheim, Germany.

S Ali, ALM,, Investigations of some antioxidant materials by using
density functional and semiempirical theories. P. hD. Thesis,
University of Basrah, College of Science, Department of Physics,
20009.

WY Young, D., Computational chemistry: a practical guide for
applying techniques to real world problems. 2004: John Wiley &
Sons.

Y Lipkowitz, K.B. and D.B. Boyd, Reviews in Computational
Chemistry 6. 1995: Wiley Online Library.

Y Hassan, F., B. Daraam, and A. Shwya, Density Functional Theory
Investigation for Sodium Atom on Copper Clusters. 2015, 1JSR.

¢ Kittel, C., P. McEuen, and P. McEuen, Introduction to solid state
physics. Vol. 8. 1996: Wiley New York.

1o Suzuki, M.S., PHYS. 472/572 (Solid State Physics). 2019.

A% Udhayakala, P., et al.,, Quantum chemical vibrational study,
molecular property and HOMO-LUMO energies of 3-
bromoacetophenone for Pharmaceutical application. J. Chem.
Pharm. Res, 2011. 3(3): p. 610-625.

Y Beistel, D., A computer-oriented course in chemical spectroscopy.
Journal of Chemical Education, 1973. 50(2): p. 145.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

A Kukolich, S.G., Microwave Spectroscopy and Molecular Structure:
Some Undergraduate Laboratory Projects. American Journal of
Physics, 1973. 41(9): p. 1084-1086.

14 Lee, C., W. Yang, and R.G. Parr, Development of the Colle-Salvetti
correlation-energy formula into a functional of the electron
density. Physical review B, 1988. 37(2): p. 785.

Y+ Kaya, S., et al.,, Effect of some electron donor and electron
acceptor groups on stability of complexes according to the
principle of HSAB. Journal of New Results in Science, 2014. 3(4):
p.1-1.

Y)Y Baer, R. and D. Neuhauser, Density functional theory with correct
long-range asymptotic behavior. Physical review letters, 2005.
94(4): p. 043002.

.YY  Nguyen, N., et al., Melanoma chemoprevention in skin reconstructs
and mouse xenografts using isoselenocyanate-4. Cancer prevention
research, 2011. 4(2): p. 248.Y°A-

Y i, W, et al., Synthesis and study of three novel macrocyclic selena
[n] ferrocenophanes containing a naphthalene unit. Inorganic
chemistry, 2013. 52(10): p. 5786-5793.

Y¢ Ross, T.M., et al., Polymorphism and spin crossover in
mononuclear Fe [l species containing new dipyridylamino-
substituted s-triazine ligands. Dalton Transactions, 2012. 41(5): p.
1512-1523.

.Ye  Baker, M., Barnard., PJ; Brayshaw, SK; Hickey, JL; Skelton, BW;
White, AH. Dalton Trans, 2005. 1: p. 37-43.

Y1 Plano, D., et al., Selenocyanates and diselenides: a new class of
potent antileishmanial agents. European journal of medicinal
chemistry, 2011. 46(8): p. 3315-3323.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

.YY  Gowda, R., et al., Simultaneous targeting of COX-2 and AKT using
selenocoxib-1-GSH to inhibit melanoma. Molecular cancer
therapeutics, 2013. 12(1): p. 3-15.

YA Facompre, N.D., et al, 1, 4-phenylenebis (methylene)
selenocyanate, but not selenomethionine, inhibits androgen
receptor and Akt signaling in human prostate cancer cells. Cancer
Prevention Research :(A)Y .Y Y+ p. 975-984.

Y4 Bajor, G., et al., Alkenyl selenols and selenocyanates: synthesis,
spectroscopic characterization by photoelectron spectroscopy, and
quantum chemical study. Chemistry—A European Journal, 2004.
10(15): p. 3649-3656.

A+ Das, R.K ,.S.U. Hossain, and S. Bhattacharya, Protective effect of
diphenylmethyl selenocyanate against CCl4-induced hepatic
injury. Journal of Applied Toxicology: An International Journal,
2007. 27(6): p. 527-537.

VY VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

L AAAAAAAAAAAAAAAAALAALAAAAALAAAAALAALAALAAAALAALAALAALAAAAAAAALALAALAALAALAAALAALAAAAAAAAAALDL

AAAAAAAAAAALAAALAALAAALAALALALAALAALALALALALLAALALALALALLAALALALALALAALALALALALALALALALALALALALALALALALALALALALALALLAALALALALALALALALALALAALALAAAALAAAAALL



VYV YVVVVVVVVVVVVVVVVVVYVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV]

ABSTRACT

This study included the preparation of new organometallic
compounds for the element selenium. The compound 7-chloromethyl-
8-hydroxyqunolinehydrochloride, was prepared from the reaction of
8-hydroxyquinoline with concentrated hydrochloric acid and
formaldehyde and it was reacted with selenium and sodium cyanide
using dimethyl sulfoxide as a solvent. The reaction was carried out in
an inert atmosphere of nitrogen to obtain 7-methylene selenocyanato-
8-hydroxy quinoline hydrochloride,7-methylene selenocyanato-8-
hydroxy qunoline hydrochloride was reacted with halogens such as
iodide, thionyl chloride and bromide, with a molar ratio (1: 1) of the
number of moles, In addition to reducing the compound 7-methylene
seleno tri bromoid-8-hydroxyquinolinehydrochloride in the presence
of a solvent such as ethanol, then adding drops of hydrazine dissolved
in absolute ethanol to obtain the compound Di- (7-methylene-8-
hydroxy quinoline) diselenide hydrochloride with a reddish brown
color, and Reaction of 7-methylene selenocyanato-8-hydroxy
quinoline with Na and in the presence of a suitable solvent such as
THF and using nitrogen as an inert gas and then reducing it to the
compound Di- (7-methylene-8-hydroxy quinoline)  selenide
hydrochloride by adding the compound 7-chloromethyl-8-
hydroxyqunoline hydrochloride . These compounds were diagnosed
using infrared technology, proton nuclear magnetic resonance
technology, and mass spectroscopy. Selenocyanate and di-selenide
were tested as anti-bacterial and proved to be effective against four

types of bacteria.
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