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Study the effect of gamma rays on the electrical
properties of a Schottky diode of the type Cu/Zn0/

Al and determine its operating regions
Abstract

In this paper« we investigate the effect of gamma rays emitted from
a 131Cs source on the electrical properties of Cu/Zn0/Al Schottky
diodes after an aging time of 5 days. Using the thermionic emission
(TE) method¢ the forward bias I—V characteristic of the
Cu/Zn0/Al Schottky diode was analyzed to extract the leakage
current and breakdown voltage. It was observed that the leakage
current increased while the breakdown voltage decreased. The
potential barrier height< saturation current¢ and interface
conductance constant all changed after irradiation. The saturation
current was inversely related to the potential barrier< while the
electrical resistance and on-off voltage decreased. The opening
current and ideality factor increased upon irradiation. Comparing
the TE method with the series resistance extraction method of
Cheung and Cheunge it was observed that the series resistance«
potential barrier heightc and interface conductance constant
decreased with irradiation. The TE theory was consistent with the
results of Cheung and Cheung's theory. The previous study was
conducted to determine the operating regions of the Schottky
detector diode and revealed three regions of charge transport
mechanisms: tunneling« thermionic emission« and space charge-
limited current.

Keywords: Schottky diode< Cheung's theorem« potential barrier:
thermionic emission (TE) theorem« ideality factor« series resistances
(I — V)characteristic.
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Motion and dynamics of modified

Five—bar mechanism

Dr .Mustafa Hasan Sraa Abdullah

Homs University, Faculty of Science, Mathematics Department

Keyword: Modified Five-bar mechanism, Differential Equations,

Abstract

The modified five—bar mechanism is considered one of the most
significant linkage—based systems in the technical field. This
study proposes equipping the mechanism with a pendulum to
harness the thermal energy generated by its motion and
subsequently convert it into electrical energy using a dedicated

generator, thereby enabling autonomous operation

The objective of this work is to derive the differential equations
governing the motion of the modified five—bar mechanism and to
analyze both the relative and translational dynamics of the

.pendulum

Electrical energy, Pendulum, Self-Propelled.
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Effect of electric and magnetic fields at
atomic spectra for Hydrogen and lithium
atoms

Abstract:

This research aims to study the atomic spectral resonance of
hydrogen and lithium under the influence of perpendicular electric
and magnetic fields.

The effects of the fields on the atomic electronic energy levels were
analyzed, focusing on the spectral splitting and shifts resulting from
the Stark and Zeeman effects.

Quantum theory was used to understand how the fields interact with
the magnetic moment of electrons, and a comparison was made
between hydrogen and lithium atoms in terms of energy shifts,
spectral lines, and associated first- and second-order corrections.

Keywords: Atomic spectrum, Stark effect, Zeeman effect, spectral
shifts, electronic energy levels, quantum effects.

70



Aol aglad) Al L@ daaly dlaa
pliall G, 3 s e 2025 sl 16 281 47 sl

D dadia .1

ChAll s ASY) SHl agh A Alal) Gl e @A) Cadal) Al i
s ugd) Jie) (il el Cum Gaasla Jial lga e die Chaat Al c)le il
G50 s Les cAplalines AleS Joiad lgnays vie fueo Gl Kolu (asdillly
Jallall oda oy Ay pSIY) ABlal Ciligiie Ao Jsiall ol cayili Joa dliae

bl Jaal) Al 8 lay)s ¢ SlpeSl Jaall Alla 8 oyl by

sl S ampnel)l Jie 83 o amalaia pulalines (AleS Jia Galsi vie
&b leludily clalyl ) gass @l sSDU bzl ajall ae Jsiall Jelis
OSay Ay (Al Jaghadll 8 daaly culysd jeld cBlelal o3 cAdlal) Cilysive

)M Aall) ailiadl) agdl Lhdaty leuld

a3 8 asdillly sl () Caall Cilglas Gimpeind 55 iyl o3 b
Ciligin Sl Jgiall o3 L6 AES Lo S S analatio abliney S
ciaSl) el aladiuly Aaill) gl by i AES, iy ASY) 48l
a3 ) asill 5535 S Tl b ) g el 3 gl (s Al a

i S 8y ol A o Adla) aiaty ST iy <) e

(W Cadall e dalal) Jgaadl 8l Gacl agd ) Caagd duhall o28 DA (e
ol agdl) 1 il iyl Jh 8 A sl aibiaddl Jea saaa (g5 el
oallls A el Jie Ve 8 dglee il Al Jy odpaplST daal 13 Lasd

-l Jalasill

71



polll g Ca gl LA LA cihal) o duglalinall g Al <) Jgial) il

:dagl) Gaaa L2

S Olis dsay (B asfillly G el @A Caall Gliglad Al e
Glisine o Dl Jaial) il dias 2 Gus uaalaia puwlalina
il e Al dadal) GlalyiV) e 385 a el Al g STy s
Olayy il bl

bl a3l e Joiall Jelis A48 agil 40 dglall e slaie¥) o
& alabyly cleludsl Gigaal EOleldl) s (ga5 oy oilig SBU
Lapall Lghal)

poralll 3)3 aa Cungpnell 50 Hslu dplaa

Buss GBI ity (o cabll o Zaplal) Jall il agd Guexd
Adlise Y lae A dlen]) lilal

rad) gk dlga .3

Sle kel & LS cdplall Jaghadl) s cculilall Jidad diualyll cblaal)
bl Qe Apall) 23l ekl dgale aalyas dpybas ol

72



Aol aglad) Al L@ daaly dlaa
pliall G, 3 s e 2025 sl 16 281 47 sl

aalaiall Jsiall sl cung il 30 .4

Baalatia Jgia B Cpag pugdl 553 .1
1 ahliially Aailygh) Jslad) (B Cuag gl B3 gilalgd) 1.4
AL Baalaie dpaliney 4l5eS Jsin 530 pag)pued) 5,3 Jigilelell dasy
H=Hy+Hg+Hg (1)
Aala Jsis Osn uagngd 33 alaill Sakldd) Hy
- Sloel Jaall e aalil) ik Hyg
< sublixal Jaall e aalill 5l Hy
[1]  Hodelad Jsiall b 4 Ganspaed) 550 Jsilala
h? e?

Hy, =— vz — 2
0 2m, 4meyr 2)

 (Hpoiussh Jind 5ib) congungd o3 Qi 36 2.4

o w53 Jaly s ) e i 4ild oa)ld AloeS Jis bt o Laie
Jisll (e aalill 5l Cilay B, diadis ¢ Z sl s o uay lyeSU) Jial)
Fbogsll Jaally 05 ASU SlyeSl il G Jo i A8UaS Sgilaled) ) (Aljesd)

HE = _eEZ i/ (3)
- sl Jsha e Galaal) AleSH Jasll 505 E,
2] e Jaall 8 Leadlpe o 2Ly cilig pSIY) dila iy 3l 128
: (Hp orablinall Jisll 530) cmag sl B olag) 8l 3.4
Lee 500 35k oS i &0 sl G5 B (o palindl Jind) Gl
@DV el G delil) P e e il (S (gilaledl Ala) s Canay
: ”:_w.lja” Lirall Jasdly o9 nSIU

73



polll g Ca gl LA LA cihal) o duglalinall g Al <) Jgial) il

e
Hg =2—meBx'(1‘><p) =—u.By (4

(A S s S p
Sl g ESa e @l gladl wdaliaall a3ell
LA s Cpmgned) 853 A3 Al e et Can Jelal) 1
-+ [BlAshliad)
Apnlaliaalls 4l 5eSl) o8l Aalia) ay Jigilalell il JSEN maay UL

~ h? e?
H=-— vz — —eE,-z+ B, -(rxp) (5

2m, 41eyr

e
2m,
A8l claludiVly ALEY clag 56 o
)l lygise 3 ALl Gl ¢ laeY) 8S os aSBU Dl a3l 30 2 Lavie
Olay DAl auly Ciyis ¢ S Baal ially L golaal) sl wiadl e JS e aaing
ARl asd SN ey il AUl e anys. 3L

E; = ggmjugB,  (6)

odlly (sl asadl e JS e iy 31 ¢ suY Jaleg
lalinall Jiall olatl e ] S (gl ajall elaliidl LuYim,
@b axall Om dali)) i Caany i 20 e ST Apwbaline Jgia dal (e

Fl ol Jsmier e Lo sy i) 5 (gl

74



Aol aglad) Al L@ daaly dlaa
pliall G, 3 s e 2025 sl 16 281 47 sl

(s ahal) 2o |g8) dagaall CNELY) o
f ot e lhuall ae il i Ll (layy Ll e Aasll) Y EDU dually

" hA ' any Gkl JEN) Amy =0 e

"0 hshd e bl JEN)Amp = +1 e

Jia Gk die 4Kl A8l Gl aludi) ) sam oleyy 80 G Cua
Eilast) ) g Al 8,3 Al 3 iyt ) g5 b Mg ¢ ala anlaling
sl ad o adied Gleludl) asae Amse Jlshl ) Cligig palaial
mhalinall Jiall 5adis ¢ punlalizaly U (gf3)

Balaiall Jsiall b agdidl) 311
Aguaghaliially AilypgSl) Jgiad) B asfulll 53 igilela 4.4

5 alaie Lonaliny AleS Jiin 355 (g8 psdill 5,30 isilelg)

DIl Jaxh asfulll 53 Galdll isilelel) Jaxy

3
Z V2 _ Zesge® (8)
Zme vi ATtE T 41'[60 Ijj

i=1

BRI 45} Jiar QY 58 VF
Blsally 1 ¢y S (o Adlisall 58 1

Js T o A o Al s 1

4] (Zegr = 1.3)osill 1 a3l Zyf

75



polll g Ca gl LA LA cihal) o duglalinall g Al <) Jgial) il

t (Hg)(Sansy Jaad) ,50) agdlll b liu 125 5.4

ol Al Jals clig pSN) e s 4l o ala SlpeS Jia Gadsi 4 Ladie
ds;l\ PU\ J.uu‘ E A_uusj ‘ ZJ}AA\ d}la LA.:: d.al.u @L})@ﬁ\ ds;l\ U\
Jislly 0 5S Jlipell wial Gr Jolds S isilelgl) ) iy Ao
:‘5.1\.3)@55\

3
- —Zelaz-ri 9)
i=1
i (Hp) (crbalital) Jiad) 150) agdilll A olayy 150 6.4
Lea sl 85 sy it 0 Jsaad) Gy B o pwhalinall Jiall Gulky
@Y el G delitl) P o e il (S gilaledl L) s oy
ealinall Jially (5 KU

x(l'i xpy) (10)

Ol G s e 1 0 ASBU bl pUaY) ae X Py
- [3]asll 5,30 43,0 ABUAY lsione b st e Je il 13

: sisilelell el gl
3 2

H= Z _h Vi — Z eE,
: 2m, vi 4Treor 41‘[601‘ :
1=1 =1

i X pi) (11)

3
+ )
o 2m,

76



Aol aglad) Al L@ daaly dlaa
pliall G, 3 s e 2025 sl 16 281 47 sl

A U e 8 it ) el il Al el Jginll (5353
By b paiied il 3 chins Ak el ) (535 Lao el 5,30
Sl A oSl gyl Jia Y lan b Letlidaty iy Fae €l ailas)
- [5] e 5l

oY) i 6.4

Y daalall Jaial) il st o gidlls engsned) (D3 Jie A3 Alal) Ja e
bl dgylas aadiin 1 jaing pd Aaled 488y Jola o Jpanll Wil oSy
anbliaadls 48le) Jaaall il e A8l ilsind clagaat lual

Salxiall

SsilialeS die uail) (Kay daghiiall Jigilels dgag die bl Al aadild
Jiall e daals Sy J5¥) Qhlacad syia cilagaa aa (Ho) cbaiae e
;S il e[6] (Hper) Lmslad)

H=H,+AHpex (12)

Al 38 Jiay saa Jalze 2 A
Jially glayy Dl (e alalina) Jisd) Jie cRpnlad) Jsiad) il ey Hpen
il 550 e eI
Olayj aliy qlla) 4,51 o
sileled) e 058 SN sl o Gua dpylaiall 28Ul dalall Alabeall  as
D () mebliad) Jisll oo il QhlaaYls (Hp) coluadll e
H=H,+H (13)

H =-u-B (14)
: (EW)a8Uall 1s¥) aganl)
tiplacadl e gl Alal) 8 7 ded lawgie 327 e Gl J5Y) aal) s

77



polll g Ca gl LA LA cihal) o duglalinall g Al <) Jgial) il

E® = (g [ A | yy) (15)

Sl ¢ (B = ByR) Z_saall Jsh o dnge owblinall Jiall of (al il

57 X]X

Al Aadl) g J, A3 Wl (5% P Al e dsld) Al

J LUy =mh 1 W) (17)

E®W = gugB,m; (18)
t (E@)43Ualt 4505 agand)

EO |1k | C | B 5N 1 QR e | RPN | u_\.u;::
: < :

Er(lo) _ Er(r(l))

m=n
eVl Vil ¥ Julbe Ble Gha adey oy il 8 H oY
gl cpEl @l Al 8 (m#n) Aphoad e dsbadd)
ikl Al s e adied dala Vs clul  E@ = 00k (el
GhhuaY) ddias jualic ()5S Cua

(n, [, my, mg|Hzeeman |, L, my, my)

r )l Ll g a4 a0 e
e 0sSh M sl
H=H,+H  (20)

78



Aol aglad) Al L@ daaly dlaa
pliall G, 3 s e 2025 sl 16 281 47 sl

: (EW)4A8Uall 15Y) agasl
tphuiad) e A9 Al 8 A7 basgie 31 e cual J5V) sl
EQ=(y” [-p-E|w”) (@D
f (R el 53 s s i) 05 e 5 laliie Alal) i€ 1Y)
Bl Joa uilatie  Jnll) anyill
a5l Janssiall (alaill 5L o3l

EW =0
(i OVl p Vs Jie )opliline e Allal) culg 13
t0sSs ol oS
E® %0

: (E®)4dlall 405 4gasd)

@ a1 eyl 1@ A Jal | e acias LY ) 2
m S S ¥n o 2 T o

o=y | @1 —p - E 1O 12 22

m¥+n
rob Jaill oSa Cam
b e e edle el e adiay jlin Ll
& i ) 505 Lee ASIN VN e of S B SileS)) Jiall )
tle alae Yl ellyg ddlhal)
E JlyeS) Jialisas @
E® — £ 1am) claduay) o
(W 1 =P E 1,”) dmsal Jisd Jals 0

IS alal LISy oY) Adghan jualic (S Can
(n',l'ym'| —ezE|n,[,m) (23)

79



polll g Ca gl LA LA cihal) o duglalinall g Al <) Jgial) il

Als I (8 5 28 il 8 Cl yial HLd) 28 2aai
& A Ll Ledl n =1 e JEDU Gl dighias delia S
Al Ll Ledin = 2
! O ! 0
H'p = WO W) (24)
rin il die o
H' = —eEz
:EA\I\]LU ¢ Z_)};»J\ ol Lé
’ 0 0
H'yp = —eE” [2[05”)  (25)
by ik aie e
H" = pg(Ly + 8 Sx)B (26)
:‘;LAL\}
’ 0 0
'y, = B (L, + g SHI0SY)  (27)
gphuadl e Bl (n = 1,1 = 0) Lulad) el dad cals
E® = —136ev
reulS (n = 2,1 = 1) 4glll 45ud Lay

E® = —3.40eV
salall JSaN 22l Al 03] iyl ddsiias )
_ [(1s|H'|1s) (15|H’|2p)] AE, H',

~ le2p|H’|1s)  (2p|H'|2p)] ~ (28)

i H',, AE,

80



W oSNV A WNRE

WWWWWwWWWRNNRNRNNRNRNNNRNRR B &R R e
NOVAEWNREDDOUOINOOV AEWNREODOOINOOUVEWNRE®D

Il
)

Aol pglad) Al Uas daaly A

piall Gy, 3] gl s 2025 als 16 2} 47 laal)

clilually gitidl) .5

Loglaiall Ll B o dupaal) dashiall  Froy W) d8Ua) ded aciad
385 bl Cilanaats saabaiall Jsiall il e dasll) il ) dalayl

ETo

) Aaled)

tal — Eno + Enl + Enz + AEstark + AEzeeman (29)
1 SO Jadil) dgaly culk matlab zaliy 3i5 Dlluall chal 2ie

clc; clear;
X --- Stabhea il Gase3 $S V1 STl —==
n = [1; 15 2; 25 25 2; 3; 3; 3; 3; 3; 3; 45 45 4; 4; 4; 4; 5; 5; 5; 5; 53| 51;

mj =[

Ene = -1

e.5; -6.5; 0.5; -6.5; 1.5; -1.5; ©.5; -06.5; 1.5; -1.53 2.5; -2.5;
955 =B.53 1.55:-2:9; 2553::=2.55 0:.55:=70.55 Ta55:=1053 2:535: =253
3.6 ./ (n."”2); % eV

eC = 1.602176634e-19; % C
a@ = 5.29177210903e-11; ¥ m
muB = 5.7883818e-5; ¥ eV/T
E_field = 1e6; % V/m
B_field = 1; % Tesla
l1=1; s =0.5;
g3 =1+ ( (mj.»2) + s¥(s+1) - 1*(1+1) ) ./ (2*(mj.~2));
% ¥ sy
Enl_E = eC * E_field .* (1.5 .* (n.”2) .* a@) / eC; % eV
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X —--= Fasyy JHylsa SSOILTEN Sy ===
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DeltaE_Stark = -0.5 .* alpha_eV .* (E_field.”2);
DeltaE_Zeeman = muB .* g_j .* mj .* B_field;
% --- LA T3k a5 3K ---
E_total plus = En@ + Enl + En2 + DeltaE_Stark + abs(DeltaE_Zeeman);
E_total_minus = En@ + Enl + En2 + DeltaE_Stark - abs(DeltaE_Zeeman);
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fprintf('%2d ¥+0.1f %14 .8F %14.8f\n',
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Effect of spraying with vermicompost tea and
nitrogen fertilization on some morpho-physiological
and Qualitative traits of sunflower Helianthus
annus L.

Abstract:

The research was conducted in 2024 year at the western region of Homs
Governorate, in a private field located in the village of Al-Talla, to study
the effect of vermicompost tea spraying at different concentrations (0, 5,
and 10%) and two levels of nitrogen mineral fertilizer, 50% and 100% of
the recommended dose (60 and 120 kg N/ha on some morph-physiological
and qualitative traits of sunflower Helianthus annuus L.. The experiment
was designed according to a split-plot layout with three replications. The
main plots included mineral fertilization treatments ,while the split plots
included vermicompost tea spraying treatments at concentrations with
three replications.

The results showed that spraying with 10% vermicompost tea combined
with nitrogen fertilization at 120 kg/ha significantly outperformed all other
treatments across all studied indicators. the full nitrogen fertilization (120
kg/ha) was superior to the half dose (60 kg/ha). The combination of 100%
mineral fertilization with 10% vermicompost tea spraying resulted in the
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best values: average plant height reached 235.7 cm; leaf area during
flowering was 17,496.0 cm2/plant and 13,248.0 cm?/plant at maturity;
chlorophyll a content was 43.72 mg/g and chlorophyll b was 14.45
mg/g during flowering; and oil content in the seeds was 41.88%. The
results also indicated that 50% of the mineral fertilizers could be
saved by using 10% vermicompost tea spraying.

Keywords: Vermicompost tea, Nitrogen fertilization, Physiological
Traits, Oil percent, Sunflower.
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Abstract: We have developed a new and efficient approach for the
synthesis of secondary amines through the reductive amination of
carbonyl compounds with primary amines. This reduction process
employs metallic magnesium in methanol, utilizing palladium /carbon as
a catalyst at room temperature. Notably, there is no formation of tertiary
amines or alcohols during the reaction. Additionally, other functional
groups, including -OH, -OCH3s, and —CH3, remain undamaged. This
method is cost-effective, relatively fast, easily application, and suitable

for large-scale production.

Key words: Secondary amines - Reductive amination - Metallic

magnesium - Carbonyl compounds - Pd/C.

128



Al aglad) Al U@ daaly dlaa
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

tdadia -1
lagalls A apall dsall o el SleSlh Sl 8 als o0 A5l i) Caals
2l GsSE B li) lyes PR e Bpealaall cLasll (& Leisaal oy cde )l

sl Al S5 (e

DY) gk Aply) ) Al Gl plhaaY Lulall gl as LUk
Dol A O S o€ V) lineY) Jaxt Cum SN Al DA e 26Y) @linadd
e an Ly (€0 il e e iy Les (JSIT il e 20 o€ ol Jlaga)
e lys A6 Slisel (0588 ) (3% Laa coveralkylation Y (e 23all ) diall
[1].zlsy) 4l a5 il (ddlia) 485 Cilshad a3l Mg

Gy dgleall Cle gane aladinl A e daay JS8 Ayl i) g llaal oSay
sl el Aallee & Cua caspilaal) 5303 A e L) Llea el 138
pstibid) Jfise (DU 4yl 5 (TES-Cl) assibilandl Jiy) (D a5l i cpaidand)
OS5 Jagnsi Mg el Tandii 553 e GuadY) Janth il 3535 4 «(TMS-C)
i Al el e Jlad S8 el ans 3y (Dl FSY) apnlidl
leal) Ao gane AN} (S 43l (e pe )l o A8 apiail) Clshad oL Lgd gt sl
Langial o3 o VI cusllaall (il (el lle Al L)) o5 Lea <BaY aginlind
[2].48la) ddha] Clshad 55 juias dadiye CallSy s

ks Lo 155€ Lgila olgidlad il 45l clineV) a8 A8l 3Ll o o)
On S LS 2 ) ) (535 g aY) Ailasl) o SISl (e 3 asaa alasiol)
& DR gl S5 (L duleal) ays byl s sale]) waste il
ey piaa 8 dexiiwall Green Chemistry Methods ¢yl ¢ sl @)k
Slo S Al V) cdgadill bl 3gy Aaiyall 3phadl) Al CBlsall o & bl
[3ldlaind ST Jilay yekai 8y uia

oals U8 K A€l o luasl 5l cilaatill Aylat ) Bs clyolai el

Lolaal 2@y aleall Ciljins PP S SRV - PP I EN adal) S e

129



R g J gsafp g Sl ah kil g 5 IS ial) ) pla ) A Bastn et i
Qs Ao Jaaall o gaa¥l)

Jis by Ysie) g Gyl Jla b Jled JS Gy Jead Cliinall 038 oY [5,4]c158
A st e gl 138 Jomy Y cileal) s ddajial) G dlSH LY dslal) o
i) Jie g ostpal) e sl claia) adsi e Lol by Jy ccand Je

[6,7]. 4816

Ciym cJaine £ lay) JalaS inall ol 4y L el o2 ) ol
el oyl conlio JalaS Alad jelal asly gl 558 dia Jyilisall b o s
O SN 8 JaleS Jsillisally oo inall 5200 el ) oyl ol culSy o LayY)

(8] siladyy allad) dlay il

Mg . 2MeOH —» Mg(MeO), + H, [1]

Al i) aiaall e gl dglee gl JalaS psraiial) a5 ol o)
Ll ) Alvimall g plall U5 AAISH Cum (o aalladl) )Jat 6y dan] 13 e gunsa
paloy Cun e liall lalaill Loslia DU o siall o Jant pailiadl) o3 (el
O el e adle [9]cdpnli by ,d ) daladl (50 dlac g Aol 30 S (a0 b
A o Lae @Bl Bidaall Lo L) dalily 3o S & il at (Sial (Sadll

[10].5280all Gaa¥) liiiie ¢ lilaal 8 5aaa iliagie N Juasil) 4p1Ka)

B)s iy cgsmandl gl & Y] g lagY) ladhinl il e cluhll e
cgsand) g ikl eV ligdailly sl (e el Gl Ginll 5 )|
sl Gdaa -2

il g LY Ayl Allads 5, Glae Lingie josdai o Al o2 (e ulul) Cangll
Slo gxind) as DUl ae IV Jiline) psmiid) allai pladinly lgislly colaa Bl

130



Al aglad) Al U@ daaly dlaa
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

SN Gilite e ASEN)y 3935l 53l Jeldl) gy & Guwsidy ((PA/C) oSl
(gpanll g s ] b Allady Lipll Aipaa il Ayl Gl

rCagdl @ihhg dlge —3

lsilly aaal) ol ¢ il 8 deaiid) dle Mgally CoihSl aran
D (s Bydlie Caeddiud 385 Merck cAldrich 48,8 (e calineY)s

tasle alge Sigma-Aldrich 4S5, 5 e sl e Jane asd¥ly Hliéa
pH : 6 — 7, ACTIVATED(10% Pd)

1.74 38 :a5laual e Sigma-Aldrich 4S5 (e pose iaall gaze ¢ 3,71 g/em3 ;43U

.99.99% 3 st&s Merck 4S54 (e 1d sitisall «g/em®

il (Reichert Thermovar lea aladinly lgaiy) Lalis (uld tdaiiioall 33gaY)

300MHz 2255 «(Bruker AC-300 <sbdas alaainly (NMR) (555l (uhalinall o5l

Sl Jise el alati s (e CDCl3 phadiul o H' Gsigpl) e oSl
cosalal) 3 el § clamg Ll Glalpiy) e peill il LS (TMS)

Varian Sles alasiul GC agll) Lihe silag S GLL ¢ il () ol sy
DB-5hé e (5ymd 3sans 3353 model 3400

(0.930 k15 (0.106 g, 1.0 mmol) asallidl ddlis) 5 :adpad & Llial Jolis
5 NiCl (1 mmol) (e jine 406 Lgn—me (Jelitll dasa 5 g, 1.0 mmol)
. Pd/IC %5

Jasatl) A 2paat 25 Gl 2ry5 <30min s2al 252 By Gy 8 0l mpdall eljay &
A8li) iy Gy dey ¢ H (go5ill (mshalina) )l Blas alaaiuly bl iy -N Y
vie dpail) o Llial) e Jeldl) Lda 6 (15ml) Jslisalls (10mmol) sl

Aaall Uil silay € Lhe P G Jelil)l JLaS) G Giatll aass (shal) Ay (oo
131



g siiaafp g2 Jial pl3kiuly g g LRI Ll iaad) pla 1 B Busa dnl in
Qs Ao Jaaall o gaa¥l)

cciall 5as 530 mL x 3) L) Jiy A plasiul (edatu S (TLC) 68 ))
¢(Hexane: AcOEt 5:1) Kih ol D e 48l Asulal) Ldje gilag S pe dgwil)

(0.170 g ; yield 353,al) 37-40 °C leai¥) Gy oslll cals il 3l prsal
93%)

1 lghddliag pilill) -4
ol al) aladiuly asliidies DU e g lagy) Ayl Crandinl ol o3 8
el a3 s (PA/C) (sl (o oDl da sy Jeldill laa juais .l
by )5 sl (Hydrogen donor ¢pag)dell )i aasS (Mg/MeOH) Jgiliall 4
Salall (A3l Adgn oigs cxmallyidl 5 = GV G Jeliill Ay L (Jeladl
Pd /C 5 (NiCly) JSall 4yl e 435éaill lall) aa ol Mg/MeOH gyl
: Jal Jelad) iy 5%

NH2 CH

Mg/MeOH [2]

+ NIC|2 ©/

aniline - benzaldehyde N-benzylaniline

Py (oishad Sl a¥) L)Y dlee (s
S Yl LS DA e (A QSall) el N1 sl 2 A58 §ghadl
paes (e jine g (8oLl AB) Gl e Adae—ud a3y cdpisSll S50 aa
LU A Gaylall aeai Y 4 A8l sshadll s3ay ¢y

ey ¢ el (gl (pal) o Jsianll mill cpadll) ¢ lay) 1450 §ghadl)
LUJ e}.m)_\l\‘)mc_ulu ct\AJY\MlAQ d}.\\.\.\d\/ e}.\).w_d\ y_..n\_m UJA‘SJAJ.@J\ J.\j}.\

S Je il 3ays cmg phed) U8 30 S 3ay Cus cdglaall 03a 8 Uy)ypaa

132



Al polad) Al Uass daaly
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

P e cpal¥) oS5 o Al Gl pabeal il sy L ) il 3
G8lsall Z L) Alie P e (H' NMR 055 5ll —shalizall (g5l 1)) s
1 Jsand) 8 Gacasall ¢ GadYls aeal) (e JS 8 ~CH oyl

n | MCl,(1mmol) | yield (%)
1 FeCl, 80
2 ZnCl, 75
3 NiCl, 100

Oad I ol el e dasntl B o Guisd e il 1) dsas
NiCly JSall 26l Wiy «Jagad A Jil el ZnCly @lijll apslS o ilial) < jelal
A Colatll el 5 s Al e
delis o layiliy Bl assea) il 58l s ccolatl) (e A0 deganll

2 de;j\ &1;_)‘).“

n | Mg (mmol) | yield (%)

1 5 60
2 10 100
3 15 92

JSia) el g a1 Jelis 8 o sstiall dus 5506 2 o8y Jsan
100% Y Jasaill A Jusi a3l Ga 10 mmol alasinly L i Le ag

e ‘é__s LA\&M\ 15 mmol e}:\.\__uua.aj\ ‘é._s 3.331...;4}“ BJL__D“ C'_D__Q_Li L_AJ:_LI

J ity oSl sal )l A st agn il Wl Ay Jal G Che a 4&14)}(\
[11]. paal) 5 S Mg(OMe)2 - o gaiiiall ¥ gilina
o. _O
HyC” "M3 “CHj

magnesium methanolate

133



R g J gsafp g Sl ah kil g 5 IS ial) ) pla ) A Bastn et i
Qs Ao Jaaall o gaa¥l)

Jaza <0.1 — 0.5um Glai 3 sagasall Gl ialiy ¢ poal) aspidl Clopun el
Ljiss Al SV mda ) sl e ) i1 2101 138 (ged O 0Sar 100% Jasad
Ja A gam Lae Jsilinally psmadl g Jel@ll jian Lae 3y —all Gl —wall

ST Be S Cng gl
0.75 — 1.5um Gldas b « &Y apiiaal by el (L1 e (all e

Olalag Balall o3 i (Say odadd 75% Ay OB Jusat Jana () ¢ jiag Sae

HETINTY))

pan s dalie Ly V) Glaruall i pda ) dalise (alids) o
Jlay s Jsilisal) o Jeliall Aalbial) il dalse (go Jliy Lo ¢ jpial
cleay) Jeldl) Jane e
S (g 828 LS 585 () SSY ps il Gl Jaal DSl (<5 @
el G 5-Slall (el Adial) OB oda Bui Y ¢ ps sl CYs0e
J8 iey Lee cinle JalenS L Joxt 08 Jy e und Jilinally aiial)
J12] 008l g el
S Al e adiey s angyaell A Sl (gpallall Janall old celly e 30l
o G ala ) Aal e 30l go Lages dajiw lly cAleliiall yue o sl glgl
Addal) A8L5al ) Jaey 43) o edarsl) Gaad) e (sS5 Jgsny W JSil) 3518
o) ) ol SiaS Jery WS cAgganl) 8380 QL) e Lae ¢a izl

G eOmpiel ok el b (JIal (o Gy o oSl nW L Siae Gl

Jsaall 8 s asa ¢100% Loty SalS Ssat Slinl) (0 0.5m01% Adpass Capelal cpm

.-

3 a8y

134



Al egw\m Uass daaly

o asl) Judly Jana 1 Caalyl 2025 sle 16 231 47 sl
1 None 0

2 0.05 80

3 0.50 100

4 1.00 100

Jasaill dus e PA/C laal) das il : 38, U

S s oad 138y 80% danis Tisa3 0.05m01% Aty sl ayay ekl b
o 1.0mol% () dseil) 5245 Wiy cJelill JLSY iaal) 408 3 LS e 35ag
sl A e El el

OS5 i) Ay U calad) il 90 el 4l Jela) ik 4yl
s Sl LS pay byl e aaal) JIEs) & cJelall 35050 e c¥alad) il
il 4 Jsasll padly

Adline )€ LS e aladinly e g lag¥) &l s 4 ) 0o
Carbonyl product reporte

d-
observe

NHp " Ph

H
N 70 17209
N\ 175

o
2 (j N\ 0

170[16]
: 7\ /4/\ 65 172

135



S J 5iiaefa g3 3all alaiiady il g 5 s U kil (el Ela Y1 (b Basin i s

Qs Ao Jaaall o gaa¥l)

O =

N —

o=

O\ —

o
o
S
o
e

o

e
=
o
oy

N

Z
T
N

Z
T
N

o
o

H
O/N\/Ph
H
N\
O/ Ph
H
N
i
Ph
Bu j \/\

136

65

75

48

45

72

75

93

218n7
118

19204
193

18319
184

1350
135

228[21]
230

236022
236

18503
210

154[24]
155

1825
182

228261
230

112
113

48 [28]
49



Al aglad) Al U@ daaly dlaa
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

O s e imines cpay) 0SS ) disnSl) AliSias G o Je il g%
il sl 553 o 0l Ainal) de sanall ol Lol o gagll A
Sl LS pe 8 Basasall Y agualls Al Ol oda a0y by

e Al 5l 2l J Sl 5l s ga Goaall Wl Sl LS
e Lede Jsaanl) o ) bl aSs el bl el € 1) e Lalaal)
t oSl L A il Aty SN (bl o 3l 35 pall cldlial

Laldl agapall (g3ed of (Sa (16 5 1 48) 93% asayall dpylanll claaa M. 1
) (lall AUl Jany G (B ol N Al il L dadial)
e o 2 Lee el 0581 353 o dansall daa Sl iy e Gl iYL

L0l a1 Cnall asagll dmpe ST Ledaags () SSDU

U5 ae Lasalll Graidiall agayal (6 a85ll) 75% 2535al Agilall clisisll. 2
(sl Ay b Jualial) RN e DAl Gl U YD ) an Al

Slo i Lee el alV L A5l Al € B Jsn)lSI (508 (0 Auilall il i)
Fgnall paliail ) (ga5y 4o s

& Ll (mbassl 3l (12 &) 58% asasell dejinall Anlal) clamaty) 3
Ol elly Y ALY el L) e bl Glall dejina) Aslal) claaaty)
Ly dgylaall Lgihda 45)lie cilanalloda & Lgaldl cilall il ) Ly

Lsnall (mlaasl g ,sh 0Ky

B3) 93% 1 —uS5rn LG (15 &)1) 96% :—Ssiam 55l dphadl Slanall. 4

G 330all e S IS8 3 Dl b syl pange (B S5 ous Ao sana 355 (16

137



R g J gsafp g Sl ah kil g 5 IS ial) ) pla ) A Bastn et i
Qs Ao Jaaall o gaa¥l)

lae copihall clyils A e ST OG0 hanay) 138 a0 iy Alay) Alall )i
NPT NPT N U NGVIN RV

b sl e Jaisa KU 385 dahian ) byl il Ujlae Sidas o Lal 13a a2y
Gl ddtiad) Gl b A e del@l agaye Ao o) c¥olie il el i)

: Ol oIS ufd;“ OsnSl) o Je lail)

poalil (13 8)) 81%  gnal el bl s ole¥) e Jaliie agny il 1
O S gl i (14 2)0) 60% 2535e) : i giysl culsl (6 &8)) 75% 535l
oaless) ) e Lo 13 ghe of oSars - eVl 355lae el s35350 Jne— )l ol
psngdl o dae e ST 4355 <Y ey s Lae (Ll aimge e 2Dl (i)
=Sl ol Gmmiy el e il e (Bl ) b Juspl) e e
O sl Il Gany L ¢ S e b 3ilad (el 3)slaall Jinall Ao sana po ¢iine

sl palisdl ) (s3ms daisylEl) (e

79% 353yall el Jiise Jrid 140inad) ye3lls (p3all Adla o b ald agag 48l L 2
350l el Joid D e ST anSly G e 3500l G5t Le sy (2 8)))
oy Lanind ¢lauila Tys0 Canli L hall Jalsall o Lialf olai¥) 138 S35 . (5 8,0)65%
Adllad ST Jelal) maay (e Ll Gilgall Jus

(3 45) 70% 2535all :agylaal) Anlaly) bl sAslady) Jilie dyylaall g, 3
IS i Aslaly) LI (8 57 J8)) 48% 5 45% asaall :dnlal) il
poagll 4Bl (e JIy Lea ¢ g8 Ay S D) L ul 30l (pSay Lae clasale
NS (e 3y ded ) 0l Gle seaall 4oy A e hall ledl of gl

omS JS 3l paleas) ) g0 Laa ¢ Jelal)

138



Al aglad) Al U@ daaly dlaa
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

All) 75% aspall t iyl Jiid Qi) ae Jiisns ) aaall rclaadU o ylaall ¢1891. 4
claal) o ot G 8S5 (12 &8)) 58% sasal 1ol ) i ae 4ylie 5 (10
Leo oLt hd 8le) ) oS A gane oy SUASH G ple IS5 Adels ]
lesana (g Al Yl oSl cihd aalud eSSV 208 1K) Cilaagll Jgus

L e 3p0yally DY) Sy 3 ol Jid U8 S Uy )

O el Jana i) alasinly Jelal) e cilanal¥ly a5k dul -
g U A el gl dme g ) of (4 28)) 65%  2535al) grkaad) iy
39330 (alesl Jle (el Aanslsy 595l asagd) Jgsy Las ¢ cpilall il Canns

(11 &8)) 52%  ssa5all Jiise vaall ad sladl saall ae Je il

Gy o oS daih 52% adll Jis amall pe Jelis el celld o Gl e
JSaell sy ilainall dung pSIY) clyililly e bl Jalgall e JS ) Glabaiall 350 5l)
Q) comball Cudi 8 4l (Slld pag ¢he i) ilalan A3ae Jif Lels le el

cgayall Gamlassl ) ol by 13 Jie cle

139



R g J gsafp g Sl ah kil g 5 IS ial) ) pla ) A Bastn et i
Qs Ao Jaaall o gaa¥l)

scluagilly clalitiuy) -5

P o Lgill) Bl g lidaiay Alladg saaa Ayl sl 8 liaad )l oda b
plasind el 13 Hasa Jiaiy Aals¥) Gl ae JaisnSl) LS Juad) g sy
Ao B @l IS ¢ il g a)Sllfa Bl cuila I cJslall 3 Saed) o pnd)
Ciliged SEY) il 8 oda JIFAY) Lleal dagall Llhall gan) Jidti ddjal) 5))a
sl ) AN i) Jie Lo istie e Ausll Cilatia (1 sel g5 eyl
Goglad) faeY) cilatie A u o Baliall Ay cn A ay oadl) ody L Jelil o
ooy lld 8 Ly i ddplas Clesans dgag (8 358 Alphall jedui celly e 30ke
(el Jish siltie el s -CHadial) -OCHs (omasS sisally -OH S 5y
Lao cAlalailly dejpudly 4K Cum (e Lgtallad o diphall o3ed dullaal) 50 LSH 2S5
ligdail) 8 gl aladn WY L sl Gl gyanll gl oY1 b Jiiase Leleay
e lual)

Ciliagil) 158 (aiKH CDle i DA (e Ll GlieY) 3185 Graat e 3l

Al

sl dae) coay A dlgall laa gl Ty as il cpiiall cilaaal¥l Jasi ) e
O Sy Al ) il laglioul 8 A5l de i) ol
ISl el 5o i 5aly) 8 bk 52l A ) lpuailiad (45K

Ol aacy Al dgylaall LAY el (a8 tALa Gl GL IS L) e
&) s 8 e i) clpna) @l Ly (gAY oasl JShs Glisa
SIS Rivae e iy Al (5

e Jelal) Jare Jsn Alaie A€ a il elia) jigy 8 A Sall ol @
clailally 3ol 8 acl iy lee cJand Al LT 3 Geel (g dalaa 3,

sl (e Ay e 2l 3 il Uy
140



Al aglad) Al U@ daaly dlaa
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

b el eV gl al Allads 8o liS 330 Say el gl 3 2dn DA (e
Vs cdads lost ST Aaba Cilatia skt b aalin Les e i) dyganll ¢ L
Glige¥) g oY daliall @lsaY) degene 33308 e o3 3Sal) Calgill Ayl Jas
Gilajlaal) yiaty colpmdll oLl b paisall il 5 Load anlis s ccnd 453030

guanl) il 8 Al sisal

141



S J 5iiaefa g3 3all alaiiady il g 5 s U kil (el Ela Y1 (b Basin i s

Qs Ao Jaaall o gaa¥l)

10.

11.

bl -6
CAREY, F 2007- Advanced Organic Chemistry: Part A: Structure
and Mechanisms _Springer, 5th Edition, United States, p 752.
GRENNE, W 2007 Protective Groups in Organic Synthesis Wiley
4th Edition P 800.

SMITH, J 2023 - Green Chemistry Approaches in the Synthesis of
Secondary Amines Journal of Sustainable Chemistry vol. 12, no 3,
210-220.

ZHANG, J 2024 - Catalytic Continuous Reductive Amination with
Hydrogen in Flow Reactors Chem.CatChem 16(11).

BROWN, J 2023 - Catalytic Methods for the Synthesis of Secondary
Amines: A Comprehensive Review Chemical Reviews, vol 115, no.
4, pp. 330-350.

BERDINI, JV 2012 - A Modified Palladium-Catalyzed Reductive
Amination Procedure Tetrahedron 58(28):5669 - 5674

XANG, J 2020 - Transition-Metal-Catalyzed Reductions of Carbonyl
Compounds: A Review Chem. Soc. Rev, 49, 1, PP.123-163.

MUMAMMAD, O 2008 - Palladium/Carbon Catalyzed Hydrogen
Transfer Reactions using Magnesium/Water as Hydrogen Donor
Catalysis Letters 125(1):46-51.

ZHU, D 2020 - Magnesium as a Reducing Agent in Organic
Svynthesis: Applications in the Synthesis of Amines Chemical
Reviews, 120(4) PP.1234-1260.

KNAUS, T 2012 - Recent Advances in the Pd-Catalyzed Synthesis of
Amines Synthesis, 44(2), PP163-173.

GOWAN, K 2008 Magnesium Compounds in Organic Synthesis
Wiley, 1st Edition, P820.

142



Al aglad) Al U@ daaly dlaa
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

12.

13.

14.

15.

16.

17.

18.

19.

20.

ABBOT, K 2012 - Effects of Particle Size on the Reactivity of
Magnesium in Chemical Reactions Journal of Materials Chemistry,
Volume: 22 Pages: 12345-12354.

KAWAKAMI, T 1995 Reactions of Magnesium with Alcohols:
Mechanistic Studies and Synthesis of Magnesium Alkoxides Journal
of Organic Chemistry, 60, 2677-2682.

HARRIS, D 2009 - Characterization of N-phenethylcyclohexanamine
and Related Compounds Elsevier Journal of Chemical
Thermodynamics, vol. 41, no. 2, pp. 203-210.

RONG, J 2013 - Synthesis and Characterization of N-Phenethyl-4-
phenylbutan-2-amine: A New Potential Psychoactive Substance
Elsevier Forensic Science International, vol. 230, no. 1-3, pp 150-
156..

DOLEZEL, P 2014 - Synthesis and Physicochemical Properties of N-
(4-phenylbutan-2-yl)cyclohexanamine and Related Compounds
Wiley European Journal of Organic Chemistry, vol.no. 16, pp. 3510-
3520.

XIE, Y 2018 -Thermodynamic and Kinetic Study of N-Benzyl
cyclohexanamine Molecules, vol. 23, no. 4, 2018, p. 847.

VASUVEDAN, S 2016 - Thermodynamic Properties of N-
Cyclohexylaniline: Experimental Measurements and Theoretical
Predictions. Elsevier Journal of Chemical Thermodynamics, vol. 92,
pp. 184-192.

CZECHOVSKY, J 2021 - Synthesis, Structure, and
Thermochemical Properties of N-Phenethylpentan-3-amine Elsevier
Journal of Molecular Structure, vol. 1234.

MAYNARD, R 2019 - thermodynamic Properties of N-
Phenethylheptan-3-amine: Experimental and Computational Study
Journal of Chemical Physics, vol. 150, no. 5.

143



S J 5iiaefa g3 3all alaiiady il g 5 s U kil (el Ela Y1 (b Basin i s

Qs Ao Jaaall o gaa¥l)

21.

22.

23.

24,

25.

26.

27.

28.

HOFFMAN, R 2017 - Synthesis and Characterization of N-Isobutyl
Derivatives of Cyclohexanamine: Structural and Thermodynamic
Properties Journal of Organic Chemistry, vol. 82, no. 14, pp. 6971-
6980.

SANTOS, M 2018 - Thermal and Spectroscopic Characterization of
Substituted Amines: 2-Methyl-N-phenethylpropan-1-amine Journal
of Thermal Analysis and Calorimetry, vol. 134, no. 3, pp. 1275-1282.

ALDRICH, C 2021- Cyclohexanamine, N-butyl." Aldrich Chemical
Company, Inc.

SHIRLEY, D 2017 - Thermodynamic Properties of N-Isobutyl
aniline Journal of Chemical Thermodynamics, vol. 113, pp. 140-145.

JIANG, Z 2019 - Thermal Properties and Phase Transitions of N-
Cyclohexyl-4-methylaniline: A Study of Phase Change Materials
Journal of Thermal Analysis and Calorimetry, vol. 135, no. 1, pp.
145-153.

WONG, W 2019 - Thermal Analysis of N-Cyclohexyl-2-
methylaniline and Its Derivatives Journal of Chemical & Engineering
Data, vol 64, no. 3, pp. 1019-1026.

GONZALEZ,J 2020 - Synthesis and Characterization of 2-
((Phenylamino)methyl)phenol Derivatives: Thermodynamic
Properties and Melting Points Journal of Organic Chemistry, vol. 85,
no. 12, pp. 7620-7629.

KHAN, M 2018 Synthesis and Characterization of N-(4-
Methoxybenzylaniline Derivatives: Study of Thermal Properties
Asian Journal of Chemistry, vol. 30, no. 6, pp. 1355-1360.

144



Al polad) Al Uass daaly
ol July daaa 1 Calld) 2025 ple 16 22l 47 s

s Jaladl) Calbl

e

N F Y ) F .
X |
f 1
\ i

145




JMia g J siline/a g el aladiuly il gl g clap a pilaall (Aual) gla Y R Baaa Al il
Gl o Jasall agaaL)

- 28012

H
C
TN A
Ha( N gt N
H- H ‘
" o N, P
' CH N
w /l\
H
Imine proton
H
Aldehyde proton
' K
' A |
\ W/ \
B oS N s 1 TN S
i
4
v —— T T —— —H‘
As E ) ! ' 1 T

146




Al polad) Al Uass daaly
ool il dana 1 alid 2025 ple 16 2l 47 2laa)

Imine proton

147




JMa g Jgitinafo g3 ihall aladieddy <l gl g cla Al jdisall (sl gla ¥ A B Ll il

Gl o Jasall agaaL)

Imine proton

m'\r hr} jf\ o PO e
q N e A A 0 o T

-

i\

= -

148




Al ?JM\M Uass daaly

o asl) Juily dana 1 aalyl 2025 sls 16 232l 47 sl
1. Bl |

Imine proton

149




a5 0 5 il oSty S 5 3 bl () Ela ) (A Bapsn A fin

Gl o Jasall agaaL)

—— .___,.._.,.—..___.__7_4/‘ WA Wb

=

150




Loula) aglad) Aliales
ol duly 2axa r Cald)

waas drala dlas
2025 als 16 22l 47 Alaal)

FIOT A, (BMAMIDZADEMNG 13.1.0)

o
35000 4 /L
)\
30000 N H - N f\@
propan-2-amine H

280004 N-henzylp rop an-2-amine
200004
15000 - -
100004

5000

: I ! e 5 %

151




s g J siliza/p ga ikal) aladiady gl g cilap AU jdial) aal) pla ¥ A B dua il
Gl o Jasall agaaL)

175004

16000

12500+

10000 4

7500 o

FIOT A, (SHAHIDZADEHZ1+1.0)

B

=

NH,

propan-2-amine

Laoas

HH
£T273

p—rT22

Jro.

N-(4-nitrobenzyl jpropan-2-araine

[

e

o =

—
10 12 Julli

152




Al polad) ALty Uass daaly
o A July daaa 1 Calyl) 2025 als 16 22l 47 Alaal)

FIDT A, (SHAHIDZADEHES O}

2 :
28000
: |_|/\|f-::'|m2
200004
N-henzyl-1.(4-nitrophenylme tharamine
s HzN/\©
phenymethanamine
10000
z
7
8000
&
a - -
ggzm: : |5395 0% epy s g
0 — b JEEET e wlF g 2 c
2 H 8 8 0 b

153




