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English
Abstract

Microwave-assisted organic synthesis is widely used as many organic reactions
can be conducted rapidly under microwave irradiation. Domestic microwave ovens are
of considerable interest as thus to be reported as accelerated organic reactions under
microwave heating. In this report, the domestic microwave oven has been modified
together the Esterification, and Diels-Alder reactions under microwave irradiation were
observed. The microwave-assisted synthesis of ethyl-p-nitrobenzoate, phenacetin, the
anthracene adducts; 9,10-dihydro-9,10-ethanoanthracene-11-carboxylic acid, 9,10-
dihydroanthracene-9,1 O—endo—a,ﬂsuccinic anhydride, methyl-11-(carbomethoxy
methyl)-9,11-dihydro-9,10-ethanoanthracene-11-carboxylate, 9,10-dihydroanthracene -
9,10—endo—a,ﬂ-naphtroquinone, 9,10—dihydroanthracene—9,10—endo—a,ﬂbenzo—
quinone as well as zinc monoglycerolate were achieved in short reaction times and
cleaner reactions than for the previously-described synthetic processes. In some cases

eco-friendly solventless methodology has been used.
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¥ = 44' o o &
wgadn  AaullasnudaazFouaunen
3. Ansdzviaunau (Reflection) Aaululasmnnilansenuiunigueidluianzyizad
] dl 1 o/ 1 v £4 [ o Zj/
dounanaaslavy  pdululasnlianunsonegniauzasnanalfazasfaundunn Al

ansildniauzaenaaiazlign
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(Reflection)

519 1.6 Anmouziiuaaspauluiasion

1.3 wnaululasian (Microwave oven) ™™

wnaululasoniduddmuinislunisdgeansadunaassasasnnannnis b s
nsilsznavuanmsdaasnanlulasoniluansdieainnislsenauanunssoniangssunn  Ae
iNausIINAn indsuanFeulnala uuumnauuia videanuFauainanaanlnii
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nemsgnineaaululasnnniacindges awinldeegnedesnida uazidandinig

dsznavamnadnsszuvawine lli@endsnunnnuien aegdn 1.7



T 1
U |
| ! _._ !
s} _' _ '_ | y i | | --.. !
'.'-' : .-Lf .';T r f-' i ;
III M |
N5 LAAINSAULLLETTNAN n1sliANsausuutulasian

519 1.7 uannsliaanienu

WladrAyreamlulasion Aesuuniingey Aazidusanlaaunasaulniudu
dl o A dl y P =® 1%
paululagon szuunsineuzeam lulason Aerdululasonazduazinewns 2,450 A1
:J/ I Aa = = = dl a ¢ 1 ¥ a
AT FEAUNT ViFRENAYIND 2,450 Wnuidsed vadngeanusannynniiaynnieinasauaed
y o . d ¥
uidaen Fuluudauinszanalilganms Wesaulinsznuaimsluanavesinnag luenmns
sz IdhuanAdanadiumils uazilszaauilansandunile aaululasionuan-
o ‘. do % Y oea uow o
aunduazmeuagazlznyiuluanauon-aundusein aegaluianazasindnlndudoudn
aanuazin igundavldunte 2,450 duaisedun  uarzulianadusie llaunnudy
waswaal  uay wasnusatiesnaliifsdundsnuanuieuinliensgnatiesn
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gﬂﬁ 1.8 Basic principle of microwave oven.

131 unnfinsau

Tl A.A. 1940 usamnaduazyn tnnafaniresminendeueiiuan I

4 o a o A A o = ., o < = - =
HerulsehndiATeliaFan “wnnilnsew  mAgdn 1.9 wedsslaminienimms uunil
nrauiludaudAnylunisnmaduirsasiusuwnd  Tnadunvthnnanaaululasanaanl
TuiesidiensenuewinAnaduazaziieundulsng liliuuuasiennd  ndaaspsnlan
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1.3.2 dautlsznauvaamlulasion

doutlsznevzeamnlalasion fagll 1.10 lHun vaeauunilnsen (Magnetron
tube or source of radiation) Waannszanemaululasian (Mode stirrer) tigtlsepgasiiy
aalaulAsian (Oven cavity) nifautlasln (Step-up transformer)
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Mode Stirrer Wave Guide
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1.4 NAUIRENLNETD (Literature review)
uasudaulvn) azifumaiia Solvent free wazdaulug Wunasunldnasouladinu
d‘ . v I 1 1 a =
70% 841784 Microwave reactor wazldiianag lugaelaifiu 5 wd
% 1 ana t:ll i3 . 1 < & a [ = ]
FAaee L ReN I Microwave 198 1aY iWeSiuUATINANAR AZUAAIANIEATIRE AR

T4 (A1N a review paper U84 Lidstrom, P. et. a/.w)

N-Acylation

Cond itions Type of reactionfyiclds/
mumher of examples

p h ,r}_N | Neacy lation-, maleimides,
R .-','.:-lr_ R R? \IH_.-J\\RI‘ yields=H2—96% (T examples)
o ff
8
HO
"-:l:D Rﬂ *\}\ E
/ S R - .
[: ]n e | . mHH, neat ﬁ Tl\'lr‘lll =%
B - — ! Nency lation-, maleimides,
032; R R G//l" +1n yields=59-§4% (12 examples)
R i
OH R
n=0-z
cl o cl 0
H,M Cl-. A omE Ch A A
+ o —m \’E N—'\ MN-acy lation-, phithalimides,
COH cr ,i MBAM cr T/’f ""-1;{ CO,H yield =945 {1 example)
o] G
Cl Cl
1
2 T ,n'D 2 T ?
R DMA R
[ B L J— N—F N-acylation, yiclds=E5—96%
3 El {13 examples)
R X=0,5 : t
R* 0 ' R s
F
e MH, H
neat M . - . .
R‘H~ ]/ * TIOCF,C0,), S e = N-acylation, yields=60-98%
- Rt . 8 F (11 examples)
i
o EEDQ f
RI\\/JJ\ = ey O HI‘\)'LN M-acylation, yiclds=92-97%
OH H ) EtOH o (3 cxamples)

0 e
N‘N 5000 4 R1—MH3 Cl MN-sulfony lation, no yields

quested {4 examples)

N—N
J::II "‘}_ e OEI N;Hd H:E’ ; ) i ]
R g -5 “n" — ! Hydmzide formation,
o ELOH R g g yiclds=T7—§5% (4 cxamples)



Conditions

Type of reaction'yields?
mumher of examples

R1

0
i DCM j /ﬁ\
O—GJ\\/’H'}'“ * RE—NCO —-0_D T TNHR?
R' R’

polystyrens
R{#:& NH?_‘ i neat i, H ,H
2 HNT TNH, T RU T \©'R
= X
XK= 5
9 0
LA ' so._ [ L
N The, - HOTTY = N7
{
N = .

= =4 A, s
I —
o
L‘“‘*f N~ M MHMHAG

NHNH,

i A
NH Si0, N R
'E/:-J ’ RZ’A‘EI —_ - (\
R H!/N\rJ
1
RN
i MNalH 5 '
1
Hq,—fs-\_/JLNfNHz + Cl"f\n/c —_— '?H
H MM
a]
[#]
AT e e 1 e
U H ,JI * R'JN"-\.RI H r'l‘l
o ALD, R
Hi‘
. H ButOH = N
1 Ty 3 —_—
? RR P o
j\ . zaolite-HY i
R OH * H;N—R —_— R' M-"R?
H
g imidazoke @
midazo
RVJ‘»DH + HMN=R ——= RI/J'L« —R*

.1 D
OH “‘M
imidazole f j!"ﬁ;.;—N

OH + N
|'|::| R' \%}_‘_RI\Q
R

"

M-peylation, yvields=86 and
HET (2 examples)

Urea lormation, o yiclds
aquotad (5 cxamples)

Urea formation, yields
A0-905 (49 examples)

MN-acylation, yield=85%
{1 example)

M-peylation, yvield=TE%
{1 example)

M-peylation, yields=T2-9T7%
{6 examples)

M-peylation, yield=§4 %
{1 example)

Thicwrea Formation,
imnsamidation, yiclds
G905 (6 examples)

MN-acylation, yields=55-91 %
{7 examples)

M-peylation, yields=R0-9T %
{12 examples)

M-peylation, yields=30-96%
{5 examples)

M-peylation, yields=495 and
QR (2 examples)



Alkylation

14

Cond itions

Type of reaction'yields?
mumher of cxamples

O
R /I\/'”\
EuCl, &
R1/\“‘_x\._/JJ\Hz + Hlj\/u\ﬂ' u_?_lizﬂ ] Rz
o "R
R MNH,
MeO,C
NC —— FJ
MeND, >_ piperiding NG

cat. HEn[CH,CH,C,oF5

can. AlBN
BTF

OH

o ALD, 'ﬁl/

+ |
HN’N H =, ~CM e M

L_cn

o
| _— R, OH R
v o = |
I| 3 chiorobenzens =
R R" 0 o

o | -
=" TGN NaBH,CN MJ N

C-alkylation-, Michael addition,
yields=54-95% (K examples)

C-alkylation-, double Michacl
addition, yields=T0-T5%
{13 examples)

C-alkylation-, Michae] addition,
yields= G090 (K examples)

C-alkylation, yields=9)-96%
{6 examples)

Feadical Michacl addition
reaction, yield=T7T%
{1 example)

MN-alkylation-, Michael addition,
yicld= 59% {1 example)
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Conditions Type of reaction'yields?
mumber of examples
o R R R o
|
1.-*%':{-; + e M-alkylation-, Michae] addition,

(8] |
=2
o H MalH OH R
| i rR-RE —— | o
P E1QH e
NH, OH
RL‘“{W o Ri\») , R
o |
OH MH,
neal =N
A D J\,N\,)
KF-ALD; NHCOMe
R Emc CO,Et L|CI R CO,Et
1
NHCD o
MabH,
MH,OH aH
N'_.-SIE‘_‘SE_.AI- v NISA«.\_(;]J —_— N’EE "'S"““'Pd‘
EiOH
ALOY,
=
R oH t B — g
o]
O MaOH (ag,.) D\/’{' -
R + ol 1 =L R©/
“"Br (cal)
R 0H N o R
OH —~OH
gl:-'maidase /é_’___ o H
-'-'\-;C_ DR+ HO —_— HO P’TL'-'D 1
-Iul.|zD3 HO— OH R
OH r*
RZX
. .
MNaCH (ag.) LI
R X =0l Br R

OH  Rer
r e OR
v:u.n::u Cl, L

yields=25-100% (11 cxamples)

M-alkylation-, ring opening of
cpoxides, yields=E3I-4955%
{15 examples)

M-alkylation-, fing opening of
cpoxides, yields=TO-R5% (15
cxamples)

M-alkylation-, ring opening of
cpoxides, yields=9%) and =95
{2 examples)

Ring Fomuation via ring opening
ol epoxides, yield=E2%
{1 example)

Selenide ethers-, ring opening of
cpoxides, yields=T3I-KT%
{13 examples)

(-alkylation-, allylation,
yields=52-T1% (3 examples)

(-alkylation, yiekis=f3—ER%
(8 examples)

(-alk ylation-, catalytic
ctherification, yields=E-ThH%
(T examples)

(-glycosidation, yields=3-TT%
{3 examples)

(-alk ylation-, Williamson
reaction, yiclds=J8— 1%
{13 examples)

(-alkylation, yickis=h] -99%
{9 examples)



16

Type of reactionyiclds’
mumher of cxamples

Cond itions
OH
1
R = R
+ Cl
R’ :f R
R’

Me,50,

tetragthylene glyml

e OH @[
PTC

KL
P N P
Br —_— OAc
Aliquat 335
OH BnBr \/©
guae: O
0
X CaClyl
* OH
R o X=H,ClBr
<,
I:IH: ‘/\
— A
AcO S\;T\wm scnlu:l support P-DE' ﬂMDR
andfor catalyst
e IDthMc
KOH
HD\/@\/GH _ RD\_,’{\ /\k_‘/DR
(o}
M=0Cl, Br
DMS0
o K. /Ej/
X =F, CI, Br,
oM
HO Br psOMAP PRI
HO + _— o
OH Ph Br MeCN HD
Ohe

OH|
OMe

(-alky lation, yiclds= 535-T6H%
{9 examples)

(J-alky lation, yiclde S0-T0%
{1 example)

(-alky lation, yiclds= 63-E2%
(K examples)

(d-alky lation, yicld= &%
{1 example)

(-alky lation, yiclds= T5-90%
{10 examples) alkylation with
iomic liguids as the solvent

(A-alky lation, yiclds= 57905
(K examples)

(d-alky lation, yiclds= GE-96%
{7 examples)

(-glycosidation, yields=T-TT%
{14 examples)

(r-alky lation, yiclds= T4—94%
{7 examples)

(-alky lation, yiclds=31-E1%
{4 examples)

Benzylidene Formation,
yields= Thand 3% (I examples)
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Conditions Type of reactionyiclds’
mumbher of examples
]
= RX oo
| HH — N—FR M-alkylation, yields=49-95%
= K,CO, {9 examples)
0 TBAEB )
X =Cl, Br, |
H
X N K ™
= | DMs0 N |
&
s = e N-alkylation, yields=9—935
=] - | {9 examples)
1
X=F,ClBrl R

H K CO5mAlL0, R’
RI'JN ~g? + R

R R
¥ =0Cl, Br
= Hs F|4 R!‘
“j I p— .
. ,."r ", {_.JD" o neat Ra'—- r.'; KNTSGa
e O
R R? R'
[
S c P ﬁfc
+ 2 e + :II:_
R =M R ¢ B oM
éz
Ri=H, COPh X=Cl1
OH
oY
NCS o R g i
-8 o @’ - h
H Madhc W s
HOAE |
PR
= PRCH,X ﬁ E‘K“F‘h
| — . -
neat s ,-"lq\«
H o or NT Yo H 0
DMSO P
x=Clgr1 FP
Q j\ oA i e R
¢ ~NHy e - e
R H H M H H.M H
0. M
OH A
S\/ﬁ\ NH, . MaOH [ag.} NH
g M ) /—€ Hl‘a
H cl [s] 5
o
r./‘“xN.-""aRJ
M.

M-alkylation, yields=d43-98%
(8 examples)

M-alkylation-, sulfopropylation,
yields=6HE-95% (K examples)

M-alkylation-, guaternisation,
yields=0-91% {10 examples)

M-alkylation, yields=T1-T49%
{3 examples)

M-alkylation, no yields guotad
{12 examples)

M-alkylation
thivsemicarharones, yiclds
Ta—91% (T examples)

M-alkylation, yields=77T and
B9 (2 examples)

M-alkylation, yields=T5-949%
{3 examples)

M-methylation, yield=T5%
{1 example)
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Cond itions

Type of reactiondyields!
mumher of examples

a!
\,.?=N i = =y S, =M
o 5. .M neat No s
HN/;K/\L/ ' Br T H.M r\‘lzu'u:t
" 2 \F:-_,O

MH,

R X >_€‘_,‘*N M, HR
Il . £ +  R=NH, ——=
M CO,Ef co Et

K=NH. O 5

OH  piap
N-\_S s —_ |
.-'/ I
S,

Phie

-"z

CI

R\F
X Br
o ; Br 4{,-‘
eat A=
Noyy” R + = A
B

H g, N
X=CH N
a
N Pnme o NE
| + - L
R’ ' Mt
a o O OH

' K,CO,
NH CI N
“omF =N
H
| NH; Ra-Ni = Nsz
R + R—0H —= gL .
i

HCOH |
1/n*-- + — =

M. -
R R’ H™ "H rR'R

]

8] i
_ Kioclay R, R
R ~MH + ,J-L\ g — T

-
R R *

R 3 R!
e =L
* R= N

o2 K10 clay 562\ RE

o 0
cat, AcCH
P -
H H R!’

R R EIOH

MN-alkylation, yields=T4—86%
{Hexamples) one molecule of the
phemacyl hromide, undergocs
M-alkylation and condensation
with two molecules of the

acety lhydrarone

Transamination, yiclds
QU9E% (1] examples)
EE ) 10— 100010,

MN-alkylation-, Mitsunobu
reaction, yiclds=R3I-4935
{4 examples)

M-alkylation of heterocyeles,
yields= B0-98% (5 examples)

MN-alkylation of hetercyeles,
yields= TE-90% (6 examples)

M-alkylation of hetercyeles,
yields=52-T5% (K examples)

M-alkylation of anilines,
yields= 19-91% ({12 examples)

MN-methylation, yields=43-T&%
{5 examples)

Imine and enamine Formation,
yields= T5-49T% {10 examples)

Sulfomy limine formation,
yields=52-91% (11 examples)

M-alkylation-, condensation to
Form hydmzone, yields
Q2-95% (10 examples)



Conditions

Type of reactionyiclds’
mumher of examples

0*:(“} "
e cat AcOH
+
= N MH, @ R’ E1QH ﬂ
H

KOH
i KoCO, o
oEt *+ R—X OEt
TBACI S
X = Br, I
o, OF: TBAF e
| M S S A0, b’/\n’
0
X =B
0 H
R H =
oM
0 Me -~'NM
2 By
o o
N CoEt  E07 COE CG Et
: o
=
e M*-G(CH,J,NO
alzMUy l/\
= H,0 '\I/
: sio,
MO M=LiNa

— Fally 6H,0
'-.\ )." OH
R

Maalkylation condensation to
form hydmazone, yields
O —9R% (12 examples)

C-alkylation of ethyl
acetoacetate, yields=59-K2%
{5 examples)

C-alkylation of activatad
methylenes, yiclds= 48-T9%
{5 examples)

C-alkylation-, synthesis of
Thydroxyguinones, yiclds
T5-495% ( 14 examples)

C-alkylation, yields=90-9E%
{11 examples)

C-alkylation, yiclds=T2-495%
{3 examples)

C-alkylation-, Michacl addition,
yields=55-T5% (4 examples)

C-alkylation, yiclds= 461 (%
{16 examples)

C-alkylation, yiclds=40-96%
{6 examples)

C-alkylation, yiclds=E5-95%
{3 examples)
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Comd itions

Type of reactionyields?
mumher of examples

— X
N neat B, Jg" H
pamy .+ RLNCX — ¥ w
W X=0,5 s 4N
col
N'_’;\KH_,_-N\\ 1 e
' I "\\ I El nea e -
Lt * oo TR R '{N/;}? \*f‘J\N,r:ogE:
Fh Br H
A DABCO  R-~_ OH
_ ’J.l\ + Rﬁwx . T
R H 2
R%x
% = CO,Me or CN
graphite oM
NG SNy o
EtD,C” "CO,Et
N— K,C0, /E—N
s OEt oo
H'-Hi{ 3* SH B TR Sﬁs’wr‘m
(0]
8]
H Hr
. K,CO,-A1,0,
TR = [
R’ ¥=0Cl,Br }ﬂ:’
)
0 j’r’
F COH
e H g7 KGO, R COH
I'“m l + i N - R i
o N N o P
H ! M
R
Sy, GO NaOH CO,H
B e
LL + wEr (I
N~ s OMF @ g™

RI
Hﬂ'”;j‘/ﬁ NA ag. MH, H,N 5
+ | S — '
N. = N j;r‘qj s R
o wjﬁ X bR

o | _J
CO,H OAc SH COH uh,(?
RY=H, Ar, HotAr
CMF
j\ or o
. . solid su
LD s
X=8rl
R'=Me Ph R2 = alkyl aleohol, 2-deoxynucleoside
TN — BrEr
| | MNaH
Z~ Y/ —
= DOMF &
HS

C-alkylation-, addition to
isocy mates, yields=T5-80%
{4 examples)

C-alkylation, yields=22-T(%
{5 examples)

C-alkylation, yields=10-95%

{12 examples)

C-alkylation carbonyl-cne
reaction, yields=50-80%
{3 examples)

S-alkylation, yiclds=HI-E6%
{4 examples)

S-alkylation, yields=T0-98%
{3 examples)

S-ary lation, yields= 50-T21%
{6 examples)

S-alkylation, yields=57-81%
{7 examples)

S-alkylation, yields=R(-E5%
{5 examples)

S-alkylation, yields=d (- 1{0%
{17 examples)

F-alkylation, yiclds=R5-95%
{3 examples)



Aromatic and nucleophilic substitution

Conditions Type of reaction'yie lds/mimber
of cxamples
® O IOEI
. F~0EL

H’P:C?Igt + Rt cal. PACL{PPhy) B Phosphaomation of aryl halides,

- 1 - _ " .
HSIELJ. EI,N, Phita =] P yields=0-KT% (18 examples)

K =0C1, Br, |, OTi
OH
= M 2 neat
| +  R=/HNH, —_—

ey

]

Cl MO,
NH, N tetraethylene glycol F-I
’ @
QN
NO,

OH
HO NaOH jag.) O™
OH + =
.y {) ot oy
= PTC

,r-"R1 Q MH,
/ H.M s
2
IFFI:KE . Ei( aq. MH, ‘._l-'
/ Gf?_ -
SH AcD COH
R' = H, As, HetAr
cl rr
A0 Na o+ NN neal NN
,-L\ e - _,L e
o T T A0 TN TOA
RIx\ R 1 e

0 X
':'/—Ll/ Q PPh,, KCl or KBr “i,
By +""~| — BnO -T

/
BnO by, CClOr (CCLEN, B0 Gme

R'and RZ = H, Bn or Ac

OH 1 x
H‘D@JD PPh, KClorker % g
)

1. 'FT - 1_‘__0 S lll
R
Rz.-fc' Cede Gl or (COLEr, R R ]

R'and R? = H, B

R—zn  * |

R1

-5 ]
""\]-" !
r'Ji__ ﬁf\f,__

X'and X2 = CI, Br, OR' or OR2

Aromatic mscleophilic
substitntion, yields=60-91%
{11 examples)

Aromeatic nucleophilic
substimntion, yields=T0-85%
{1 example)

Aromeatic nucleophilic
substintion, yields=63-K2%
(& examples)

Mucleophilic substitution,
yields=R{-E5% (5 example)

Aromatic mscleophilic
substitntion, yields=E5-90%
{12 examples)

Halogenation of carbohy drates,
yields =49 1% (T example)

Halogenation of carboly drates,
yields=25-95% (16 examples)

Substination of N0, growp,
yields=THE3% (9 examples)



Comd itins

Type of reactionyield</mimber
al examples

H_..ﬁ._‘w,_.NHz G'a_‘ Cl
LA J
L P
N
R H

R?

= | Br,
S AL O,
R' O
NH,
O,N @’ . /@moa
®
X = Br, Cl
o
R T H  KF-Me,N*CI
i
NTC
TEACH
Lo
- + Yp=EN —_—
o” "ol CH,CL

—

s

O

1||:

e

|
@fj”i
HO # SiMe, Z-pentanone p

AcO~, QT o
AcO o K00,
AcO OAc
MeCN
R T OH Mal-K5F clay
==

AcO
A
Ac

M

M

F

r’%’s“v"ﬁ“ﬂj\

| |
WI 25

]
X\:\A,mc

IHF

S

Arylpipermine fomation,
yields=4T-T3% (T examples)

Chlorination of heterncycles,
yields=HE9—955% (6 examples)

Aromeatic nucleophilic
substitution, yields=T5-80%
{6 ex amip les)

Aromeatic nucleophilic
suhatingtion, yiclds=T0-82%
{5 examples)

Bromination of guinoncs,
yiclds=B0-96% (17 cuamples)

By nthesis of dinitrophenyl-
amines, yields= 17-6E%
14 cxamples)

Halogenation, yields=6f—96%
{5 examples)

MNucleophilic substitution, no
yield quotad. | 1 example)

Halogenation, yield—4 8%
{1 example)

Halogenation, yield=90%
{1 example)

Halogenation, yields=55-91%
{4 examip les)
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Conditions

Ty pe of reaction/yields/number
al examples

CHO R
3 I S NH, DA i e
= o CH

!—D o, 0 NH, Ode 2
L e
} * “SHTHF U

R
o 0
R
AT
I.r'D 0‘\.\_ 2 Al:':?! () Il
R W R+ acHO —= R \n"\”":‘j‘ﬁe2
o O o &
MH, DA
HO,L™ “COH + RCHO RGO
1
[ RII
AW ZnCl foN s
RV R Y D;Nf-{g}} ~cHO 02”#{\0
KAD clay
Ar H
? ">: KF-ALO, !
+ [ I
Ar)I\H o
] —
H H
o ~CHO NHOAC 5 -NO:
P ¥ —_— |
RE NOJ | e XJ RZ
R' R’
K,CO,
CHO Aliquat 335 = CHO
. Mﬁcnu —
4 PTG C.Hy,
. 0
R MalH
AfCHO * | —
R EtCH
Ph
0 Ph. .0
TF T TitenB  Phe_£ =0
F’h\_)J\/Ph + - .
g
Ph Ph

Enocvenagel condensation,
yields=H89-97% (15 cxamples)

Enocvenagel condensation, mo
yields quotad. (5 examples)

Enocvenagel condensation,
yields=TO-96% (T examples)

Enocvenagel condensation,
yields =95 9% (10 cxamples)

Enocvenagel condensation,
yields=6HI-98% (K examples)

Enocvenagel condensation,
yields= 6994 % (K examples)

Enocvenagel condensation-,
Henry reaction, yields
HO-492% (11 examples)

Aldal condensation,
yield=82% {1 example)

Aldal condensation,
yiclds=E5 - 100% (22
cxamples)

Aldal condensation,
yield=T5% {1 example)

Gabricl synthesis of phthalides,
yields=20-89% (11 cxamples)
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Cond itions

Type of reaction'yields'number
ol examples

0  PhP=CHCN

Phke

FPh,F=CHCO,Et

Wittig olelination, yields
E5-98% (8 examples)

ArCHO — Ar _ CU,E Wittig olefination, yiclds
Sy, H2-6% (7 cxamples)
Fh,F=CHCO,El Wittig olefination, yiclds
TH-E6% (4 cxamples)
o E10 G
o]
9 9 CHO Catno, !
E1Q_rvp_gE1 " SRl v OE Hormer olefination, yiclds=72
E1O ‘et QEt and T4% (2 examples)
? BF, OEt,
. S Condensation with tricthyl
Al GIOEY arholormate, vields=55-85%
R ' { 10 cxamples)
MH MH
s |
N’;N 3 SIOEL), 2N Hydrothermal co-condensation,
= | fj/” no yiclds guoted (2 examples)
R —_—
fil ‘“-N"L‘“*“v‘ MCh-41
|
Cycloaddition
Cond itions Type of reaction'yiclds’

mumber of examples

Dicls— & lder reaction,
yieks=5E-TE%
{6 examples)

Intra meol ecular

Dicls— A lder reaction,

yickl = H—-40%

{1 examples)

stereoselective cycloaddition
approach to Taxoid skeleton
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Conditions Type of reactionfyicldss
mumber of examples
_ = Heter
% B, Dicls—Alder reaction,
IR P T, yieldsm32-K4%
M., Ty N neat MO, (7 examples)
NN N 2
. Nl )
~ MO, N7 ™
—
Ar Ar
|
M. LCOEt NFNHNFGGQEl Heter
R L DEAD hI f;l . | A Dicls—Alder reaction,
R N = . I\ N.. yisldse 96T,
OAc OAc COLER /';; CO.El diastereomeric ratio
H R R H 85:15-35:65
B = AcO 311 5-35:65
[ {6 examples)
OAc
Intrameolecular
e \__\

Graphite COJRI
COy M -
e _ AGDH !
R_.-*—hl COMe » M —_— HEO!G\#H .
Etd
) R
MeO,G
CO, Me —tMN
. CHO N 2 Me,C | ,:\}__‘_
i naal
| + — come —= S0
o ?
CHO OEt P
CHO
| D?I'u'la
ALD R
A/T%N,DH * R—=COoMe — = i
=p

Ar

o

CHO = f

hetero Diek—Alder
reaction,
yield=T0%

{1 example)

Heter

Diels—Alder reaction,
yiclds=54 -ET%

{3 examples)

1. 3-Dipolar oy cloaddition
using imidates,
yields=TI 9%

16 examples)

Hetero 1, 3-dipolar
cyeladdition,
yield=E3 %

{1 example)

1. 3-Dipolar cycloaddition
using nitrile imines or nitrile
onides, yields={(-E5%

{20 examples)

1, 3-Dipolar cycloaddition-,
multicompaonent reaction,
yields=H)-T5%

{14 examples)

1, 3-Dipolar cycloaddition
using mitrones,
yields=T-95%

{10 examples)
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Cond itions

Type of reaction/yields’
mumnber of examples

Ar NCS A

= A s \{};CDEM&
o

CO,Me \DH ALO, M=

M
et (EW0)007 TN

N
- {Etc}].ﬂlmF"’ﬁ“‘“‘miL bl —

H ON ==
[FE 1 =, CHDnea’r ; coBh

PhCO Ph

I
. i neat
Sy % _— o

HO

Deprotection and protection

1.3 -Dipolar eyeloadd idon
using nitrile oxides,
yicks=55-TT%

(8 examples)

Heten

1.3 -dipolar cyeloaddition
using azidomethy]
phosphonates,
yicksed-99%

{5 examples)

Carbonyl 1,3-dipolar
cyclonddition using
wridomethine ylide,
yicks=35-80%

{6 examples)

1.3 -Dripolar eyeloadd idon
using azidomethine ylide,
yickz=4b and K7%

{2 examples)

13 -Dipolar eyeloadd ition to
Cap-Tullerene,

yicks= 15-3T%

{3 examples)

Cryeload dition to Cgp- Tullerene,
yieks=9-26%
(5 examples)

Retro Dicls—Alder,
yicks=50-84%
{5 examples)

Conditions Type of reaction'yic lds/mimber
of examples
0 KO clay /=
/_|_\ I 4 7D é | 1,3-Dithiolmes from carbonyl
"' =& 1_><:5 compounds, yields= TO-9%0%

{7 examples)



Conditions Type of reactionyiclds number
ol examples
Envirocat
. ERPZG ,ﬁ\_ Acctalization and ketalization
A HD"’H.T‘OH om0 of camonyls, yiclds=a0-97%
R :>'<r {11 examples)

n=1,2

,fL 0 K10 clay Oﬁ/
+
R H A - o -\r-*':'\fc"

R
Br
H.;E: F’h""l:l“ﬁ -
R v Br PsDMAP O Q
CH MeCN wé\H\
O OMe
j\ NH,OHHCI '
R R sio, R ’JLR‘

R TR
I Clayan
R‘><H1 o “1j\"‘?
HIXRE R R

o= __{ __J,{ Si0, “‘(
N ey ’,—-—__‘II 0 -
= I"L__/Nq_u\": g I|I
| I o
e
E10 clay
R—0OTMS R=H
or
cat. PdCL{PRCHN),
and cal. HO
ﬂ"“f’ A0 clay i
i - i ]
R R FeinogoH0 R
DQ Clayan r
— 1. 2
o ’/Lx‘Rl R R

O
P KA clay
o
/T\ f‘J-L\ 2
2

R R Fe{NQ,), 9H,0

Acylal formation, yields
T54E% (12 examples)

Benzylidene Fommation,
yields =Th and 83%

{2 cxamples) solid supported
reagent

Orximes Prom carbony |
compounds, yields=0-945%
{18 examples)

Protection of aleohols as
tetrahy dropyranyl ethers,
yields =80-492% (1] examples)

Acetal deprotection,
yields = TO-90% (T examples)

Thicacetal deprotection,
yields =RB0—§9% (13 examples)

N-Boc deprotection,

yields =56—98% (12 examples)
cxample of chemoselective
deprtection.

Trimethy lsilyl ether
deprotection, yields=EE- 100%
{22 examples)

Oridative deprotection ol silyl
cthers, yieldss= TO-95%
(B cxamples)

Deprotection of
tetrahy dropyranyl ethers,
yields = TH—9% (9 examples)

Deprotection of
tetrahy dropyranyl cthers,
yiclds =80-90% (9 examples)

27
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Conditions Type of reacton'yiclds mimber
ol examples
— KF-ALO, oH
" U_ﬁ)_{} W _t_.: . _‘L Cleavage of sullonates,
R "'T' g o _..r-:f‘ R R yields=83-90% (14 examples)
&
1
g = KFALO; " o
»N_ﬁ o —_— i g Cleavage of sullonamides,
=4 o - yields=TH-K5% (11 examples)
O pyridineHCl %, -OH
| Cleavage of alkyl ethers,
q g = yields=T4-25% {11 cxamples)
':'H Clava .
— F:v OH Cleavage of benzyl cthers,
Rvﬂl yields=TO-KE% (13 examples)
j’\ oy K.CO, or NaOH
HI 5 5 OH . _,.,-{ F-noy] de i
. H HS 0 S-acy ot Lo,
;O-dioxane yieldse | (0% {4 examples)
R'= Mg, Fh
N;NH BiGl_.I-THF Regencration f:l'cuﬂx:n}'ls Iirlum
)I\ . j\ hydmzones, yields=75-08%
]! 2 cal. H,0 R’ R? {11 examples)
0 MH,

BiCl.-THF
h.i’HH 1 j\

i 2
1/]\ cat. Hy0 R R

R TR
H
l;D o
—_——
A o
f kEF-clay
A 50, Ma Ar H
EL,MH,C=-EtOH
P Tom T (1:8 PR g
. &) ol
EE{]-_'I__F_E I-‘PD-J_-_%
OBz OH
Ol OMe
s
o] R a

./\:’-,‘?]\3 K0 clay ,\‘)I\
o me
" Pte A

/]I _| solid support /[i]
Qhg H
N D —  oN" o
o

Regencmtion of carbonyls from
semicarhazones, yields
S5-1% (14 examples)

Regencmtion of carbonyls from
onimes, yiclds= W-97%
{14 examples)

Regencmtion of aldehy des from
hisulfites, yields=H5-9H%
{12 examples)

Deprotection of heneyl groups,
yields=T 1 -TE% (3 examples)

Ester hydmlysis, yields
0=97% {20 examples)

Dreacylation, yields—5-49%%
{4 examples)
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Conditions

Type of reactionfyiclds/number
ol examples

0
- |
- \/JJ\NH NaOH 4% A
deethyleneghycol
—= Basic amide hydmlysis
SID:- Na' Yield=86% (1 cxample)
HO" "oH HO" " oH
M
ks
O Me [ > o] O Me
e j\ NTMS A j\ Silylation, yields=G3—99%
s T T/ P07 N T/ {§ examples)
H DRF
OH OTMS
COMa Ohde
4-TEDMS- ~
3-penten-2-one Silylation, yields= S6-82%
I, DMF {§ examples)
T,
HO TBOMSD
= 0 (R,Enk0 or R5n0 =
R e ="
o7 ar R,Sn0H OH Saponibcation, vields
R! = Me, CH{Me), n=23 O—-100% {12 examples)
R = Me{CH,};, C{CH, ), and Ph
Esterification and transesterification
Conditions Type of reactionfyicldsnumber
ol examples
| |
D RIOH o]
| . l\ Esterifcation of 2,4-
cl T, 0 OH Si0, Cl o o’ diich lorophenox y-acetic acid,

R = alkyl

(. (o]
X N J

Fn” OMe
Ho A
|

O - KOOy, TBAB, OMF
o

K,CO,, TBAB, DMF R

P T j\ Ph
Cl'g}L— R e D—Q'i:l_
HO ’Hg\ — Rcoa/f%
oo

OMe

yields =95 99 % (9 examples)

Transcsterificaton-,
hensoylation, yiclds=60—96%
(T examples)

Transcsterificaton-, mixtume of
mondocsterication and
dicsieribeation, yields

15— 1005 {9 examples)
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Conditions Type ol reactionSyiclds/mimber
ol examples
HO 0 R DM Transesterfication-, mixiue of
o products, yicldss 44635
" OH KQCCH BTC {5 examples)

DRSO or DMF B

0 MNH g
2
O ow « J I e OA{,A@L\
EtD =

poly(styrane-ca-allyl alcohol)
soluble polymar

o Q neat
Q/\DH * i JJ\/JJ\ 2
R R
polylstyrana-co-allyl alcohol) R'= Et, Bu!
soluble potymer

(:)xﬁh f*hqfhhﬁ

R# = 0Et, Ph

OH Ae,0 —OAC

Ho — AED/S:},:-%.«GAE
OAC

HO on O ZnClorKOA  AcO
nrNaOAc

o]
X ®
o o '
. =
O —_—
Q

CoH
MSaMeH

—
M | OH H
H ]
\@\ Si0,
_OoH * R-CH 0.

& - 57TR

I R=alkyl 1]

0

- i
EtOH OH
G s] R
W R R
0 0

QO o g
Zaolite HR -
., e R.,Jvki

RZ

Transecsterification-, polymer-
o product was further
claborated, no yield guoted
{1 example)

Transesterfcation-, poaly mer-
bowned product was further
claborated, mo yields quotad
{3 examples)

Peracety lation, yiclds
BO-98% 6 examples)

Esterification-, solid supported
reagent, yiclds=HE-426%
{49 examples)

Esterification LnBry catalysed,
yields= 41 -84% (17 examples)

Esterification, yicld=497%
{1 example)

Sulfinate esters, yields
H5-95% (10 examples)

Synthesis of onthophthalic acid
moneesters, yields=2E-90%
{ B examples)

Trnsesterification, yiclds
G255 (6 examples)
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Conditions

Type of reactionfyiclds inumber
ol examples

R oM A0 R oA
Yy
= =y

o A
Ao, O, L
R
F_F o]

F i et F F_r: o )
e T TR — F:’\L\_- %«0#4;

F

R

N

[
P - Aliguat 336 — T i
P, e TS R )
oH K,CO, X
R = H, NMe,, OMe, CN, NO,

R
—H HT&

Esterification, yiclds=492—498%
{4 examples)

Esterihication of cnols,
yields=0-90% {10 examples)

Esterihcation-, derivatization,
o yiclds quoted (6 examples)

Esterification, yiclds
D5 - 1005 (5 examples)

HO™ b - & ¥ RCOH "D"?I.Ym'_"?‘f' HD’TL"O‘ ° E'“rdﬂﬁc:’lri‘m:i ;’I;gwm'
— F3 ) yieldz=92 an h
HO HO SMe diethyl ether HO™ o llcnrn.-la 12 examples)
)OL Bu,Sn0 o
u,3n ;
OH re
R_f/- + “Ff“\-‘:%r cl ETEN, Selective esterification,
e OH L MeCN R H vields=(-92% {4 examples)
o OH A % DAg o
| : e | (-acylation, yield=60-80%
e = (1 example)
Heterocycles
Conditions Type of reaction/yields/number
af examples
o Ar O
o o
NH, QA
AFCHO + | Acridine, yields=50-T(%
ALO, {5 examples)

CO,H
i : R bentoniie
I 2 —

&
Hi

NJ
- P(CH,),
R o
“‘rlq 0 PhNG,

Acridone, yieldss TO-E5%
{5 examples)

Azaindole Aza—Wittig reaction,
yield=40% (1 example)



Cond itions

Type of reaction'yiclds/number
ol examples

EWG EwWG R
i Br Br bentonite R\W, “'Tr‘"
R—mNH, + - M + Nf
R EWG é- Il2
EWG = COPh, CO;Me, CN, COMe A B
COMH,), o
HaOEL —
o~ CO,Et .
\/\T/ . M
CO,Et EtOH J;L
o] H 8]

0 Et
/U\:’i ©: A H: Fhie Cr M
F.C ot * I
COCF
MH, :}I/l\J !

HN. = neat R
O mﬁf
"—\R] R?/\ﬁ‘\_,l/

- Ar neat M
e OO O
H CN H CH

“ © EAOH S N @
o pyriding =
il R — ___.l
- MHy o PhNG, M
. H—r
o R H i -
SH Bi0, 8
ar
K10 clay
H
M-

F.C- R
’ \©: xylena \Q COCF,
Food

Aziridine, yields A andfor
Bol— 100% (14 examples)

Barbimric acid, yield= 8%
{1 example)

Benzimidazole, yields=R6-492%
{3 examples)

Benzodiarepine, yields
RO-92% (K examples)

Benzaolg imidmo

[ 1.2~z pyrickine Diels—Alder
reaction, yields=R0—91%
{6 examples)

Benzoluran, yields= 9965
{H examples)

Benzathiazine, yiclds= 63 -6R%
{6 examples)

Benzothinzale, yields= 6] -98%
{10 examples)

Benzoxazepine, yields
TH—E9 % (4 cxamples)
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Conditions Type of reactionyiclds/mumber
ol examples
Ei 1 I:|:I
R £ CoOH =1
OBt + | neat Benzoxminone, yiclds
® oel RE- P . P T6-94% {6 examples)
NH, R NT TR

1

R NH,
ArCHO + D:
R OH

— = |
R 0 "L‘A:

o=-DCB

O piperiding (cat.)
HClig)

R S N
b A=
ethylane glycol \@ /{Z —
E1OH .
Me g
5H
Q- O =
[ .
. MH,
Cﬂ'}zM& o]

Et '
R NH, KsFclay R~ -8
I~ T"OEt * — | S—R?
QEr rR* H‘EH i Y|
I
Nﬁﬁ/g Cul-pyridine -
R H R R -
B-g
Br s

OMa

e O praa Ry
EI
R CHO -
. YR cog Pipaidne
R OH

'

Benzomole, yickis=R-97%
{17 examples)

Benzopyran, yields=T1-EE%
{11 examples)

Benzopyrman, yields=21 and 27%
{2 examples)

Benzothinzepine, yields
53-65% (5 cvamples)

Benzothinrzepinone-, reversihle
dimtereoselectivity, yiclds
T5 and B4% (2 examples)

Benzothinzale, yields=T0 amd
T4% (2 examples)

Benzathinzale, yields=T0 and
T4% (2 examples)

Conmamn-2-one, yicld= E5%
{1 example)

Coumanin, yiclds=55-94%
{16 examples)



Cond itions Type of reaction'yields/number
of examples
ra Hi #
R‘\)J\ M A - | | Cowmarin, yiclis=35-68%
ﬁ a' S e {4 examples)
OH
. N._o
(0] aQ hl"" \""-ﬁ"
O HN—NH, ok Dimaphenalene, yields
K_bmcl S4-E1% (2 cxamples)
ay
Ar Ar
CF
Y w N
- * ! :I:}llE ne 2 2 _. 2
Fa': iy L\ —_— ,.-‘r R Dimeepine, yiekds=T3 and T7%
R r»,,||.|1 M- {2 examples)

H

U\ * . :-::.rlene
R OEL
MNH.,

E‘Z@“

R
= 8,-AIC,
W

DEt

Et
Ot
EIOH
[ o /L /JI\ |
NH, o &
1 TaCl, "
1, By
H H "

OH R
KD clay
R

DMF-DMA,

THF

Hz

B

Dimepinone, yields={2-9E%
{11 examples)

Dibenrathiophene, yield=55%
{1 example)

Drihydropy ridine, yiclds
B1-96% (8 cxamples)

Dricecane, yiclds=TE-9%
{9 examples)

Flavone, yiclds=T2-H0%
{7 examples)

Isoflay ome, yields=T1-91%
{4 examples)

Hydantoin, yiclds= B1 -94%
{6 examples)
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Conditions

Type of reaction/yiclds/number
ol examples

0 0 NH,OAc AN
B T
r i

AlLO, Ar

An

R H
neat M
+ COMNH, —= || =0
N
=
OH H

0 NHNH, AcOH
N R
H
A
CE f’ HER{CH,CH,C o F ), CE'Q
P —
M "M
]
R

h catl, AlEN
R=Cbz } BTF

NG n Phie MC. .M
T "
o

<f::]':._.le
' H,S0,
e
L,
H

_XH

o
Cl xylang Ar N Ar

X =0, NPh A

RL— g2 neal
o]
R1 F'f . | KN"P"[ neat
; i
R o )
! NH,OHHCI

¥ MM " —( RH
R| —_— H2 +Ar/‘L\ — i + P 1

Imidazole, yields= GE-K2%
(K examples)

Imidazolinone, yields=GHi-E2%
(K examples)

Ik le, yield= 1005 (1 example)

I limee, yie Lo 935
{1 cxample)

Indolizidine, yields=32-84%
{7 examples)

Isatin, yields=&]-85%
{5 examples)

Isoxarole, yields (A)=25-T3%,
yiclds { Bi=i-22% (K examples)

Isoxazole-, capiure by
dipolamophiles, yiclds =55 -65%
(K examples)

Isoxaroline, yields=50-9%0%
{11 examples)

Isoxazoline, yields=63 and 6§7%
{2 examples)

P-Lactam, yields=H3-90%
{5 examples)
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Cond itions

Type of reaction'yields/number
ol examples

o

NH,OSOH .FJJJ\'

N

Si0,
o Ar
o
oH 1 Ac0 4
o R 0 0
-
MMF
| T TR '| =
Eon g e
a O
CH.O .
‘HN_J'I\ - tEHO, KN’JLN“’"-
NoH - .
K10 Clay -
(g
R'___(:?N“Giﬁz AlaDy N"D. R
y —_— WS
NH, " =N

i H : Burgess' reagent H—H
M R ()
R M — l_,.r{\ P
H \E/ THF R™ "p” R
R R’
/ﬁ\ /J\( ] Burgess® reagent M
R r
R M
N D THE R |_,_/JL D_)-\.._R:I
O.Ma CO,Me
i‘ Me0,C——,
W™ TGO Me CH -
| S

o
@ neat C(HD
o
CHO = cHo
ZnCl M
H,M 4
R—CN + 2 X\GH — Y—r
a
1

(CH,QIn R i
cron

o]
KL
R OH

I8 Kioclay =g
H N R{H)
| ) N\©/H S¢l; (cat.) @: i‘ﬁ/
= e AlO, 5 ~F

HiR)

Lactam, yickizs=H0—E6%
{6 examples)

Lactone, yields=&—R6H%
{6 examples)

Naphthopy mn, yiclds=T75-96%
{6 examples)

Oradiazinone, yicld= 67%
{1 example)

1,2 4-Omadiazole, yields
S0-95% {9 examples)

1,3, 4-Omadiazole, yields
GE-B0% {4 examples)

1,3, 4-Omadiazole, yields
TO—2E% (16 examples)

13- meole, yields=T2- 1%
{11 examples)

Oazoline, yield=83%
{1 example)

Orazoline, yields=4 3945
{15 examples)

Orazolidinone, yields=91-96%
{14 examples)

Phenothimeine, yiclds=48-945%
{4 examples)



Conditions

Type of reaction'yiclds/mimber
al examples

@’ 0T =0

o)
o e N
NH, HCI H HCI
i ZnCl,
R co.R? ¥ E——
z e graphite

CHO

N
HNT

NCT CCOE + @

graphite

—_—

COMe

CO,Et

maal
+ HNNHR' ———=

Ph
W=
|
L

Fh

NH, DA
—_—

AcOH

-5

R]

Phenoxathiing, yield=85%
{1 example)

Piperaine, yields=18-51 %
{7 examples)

Pyran, yields=54—K7%
{3 examples)

Pyrazole, yiclds=HT-H9%
{10 examples)

Pyridarine, yields=&0- 93%
{4 examples)

Pyridazinodione, yield =84%
{1 example)

Pyridarinone, yields =97 -9H%
{4 examples)

Pyridazinadione, yvieks
A0-ET% (9 cxamples )

Pyrazole, yields=T5-K3%
{4 examples)

Pyraroline, yields= T3I-EE%
{11 examples)

Pyridine, yiclds=T0%
{96 examples)
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Comd itions

Type of reaction'yields/number
ol examples

Hi
e NH,08c
R/ j\/ R+ t% CN
=\
CH

o-DCE
0
1
R H cN ALDy " R R’
2 | y HJ | e
R NHAC R HH,
! M= 5
5 N “iH}L““M.I nesl SN :" ';}
e Ny TN
) M M
|I e N‘D:
o

-0
MH, o " L"
o
C5,
I 2 G
W \
H MeOH = TN }-_f;)
H N =
HS
R!-
2 H 1
R EN naat H\%\rgﬂ
— * s, —
B0 R’ R ”ﬁf”\)
(o] H Y
R
¥ H o] 0 o)
J-I\ EM 3 R:'x_ ~H
HH NH, * - R . OR o | M
L J FPE
o
X=0,8 R
MH, N%_,-CG?EI
R s OEt o R | P
U0 e X
R s N Eo,c” CO.Et " ~

0,Et

CO,Et )
R—NCO  + @[\ " neat ‘ﬂ%
M l.l‘-. ?_'_\' I N-..Ft
H
A O
A 8]
o
neal N -
R-MH, + e f,* -
o R

Pyridines, yields=68-TE%
{ K examples)

Pyridine, yiclds =81 -KR%
{12 examples)

Pyridine, yiclds=32-84%
{ T examples)

Pyridinone, yields=guantitative
{3 examples)

Pyrimidine, yield=95%
{1 example)

Pyrimidine, yields=60-92%
{5 examples)

Pyrimidinone, yiclds=6H3-95%
{15 examples)

Pyrimidinone, yields=R0-K3%
{6 examples)

Pyrimidinone, yields=52-K2%
{6 examples)

Pyrrole, yiclds=T5—91%
{ K examples)



39

Conditions

Type of reaction/yields/number
ol examples

ooV
ArCHO 0.0 ‘
MH
LN

neat
O Bu'OK
| + R—CN ——=
F T NH,
0
(/\\)'L N
~ 5 OH 1 ) PTSA ‘W
;\J/,,J\ + R-C[OEl), + R—NH, —s P
NH, M r'
O,N CN =
- /N =
N’l\( E10H -;:9]'\.
%] Ch
cl
H
|
dc b KSF Clay
+ —u
NH,

R?
R‘@\ . R!MH‘__,)YRF InCly-5i0,
R
NH, a
Et0.C
LY
' |
cl M 2, NalH{ag.)
H cl

Pyrmole, yields=60-T2%
{16 examples)

Pyrmolidine, yields=15-37%
{3 examples)

Pyrmolidinone, yields=Gi-ET%
{3 examples)

Quinazoline, yiekls=T31-93%
{10 examples)

Quinazolinone, yields=T72-89%
{49 examples)

Quinazoline, yiekl=61%
{1 example)

Quinaline, yields=45-T2%
{10 examples)

Qi line, yiclds= 55-87%
{15 examples)

Quino lone, yield =TES
{1 cxample)

Quinone, yiclds= 2] -492%
{5 examples)



Cond itions

Type ol ractionfyiclds/mmber
of examples

O
MH M R'
R1,ﬂHT,DkLF j:jiI: T el [:::Ii'il:
-
-4 = TNH, N R

RZ

PS = palystyrena

R’ R’
o NH Tall,-Sid, N
+ [T o Y —— O
%’\ ? it
fa] o

s
NS
H=p
Z2
y R
JM_{
pTsOH
— = R~ _N‘}fs
DMF VY

sastloess

0 NHz
-~
Y
H R
. R
R
jeEgle
o]
HM™ 5

HZ
HSCH, CH,COH
—_——
E10H :
R

K10 Clay fl,-
R

-5
3Ce

Quincecaline, yields=20-93%
(K examples)

Succinimide, overall
yields=60—65%, alter cleavage
al acid from resin. (3 examples)

Tetrdhydro-, guinolone,
yields=TO-R0% (T examples)

Tetrmine, yields=51-65%
{10 examples)

Tetrmrole, yield=T3%
{1 example)

1,3, 4-Thiadiazole, yields
TO—100% (31 examples)

Thianthrene, yield=495%
{1 example)

Thimeimone, yields= 62-84%
{5 examples)

Thimeale, yields=R5-96%
{14 examples)
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Conditions

Type of reactionyiclds/nimber
al examples

El Br |
NE N“}T/iN CuCH

X )
= S—g pryridine

S ST

l_,ﬁ‘; a

i_i pTs0H H\C\’:]: NH

] ALD, 5
- E = MR
H'-j\/ Gl RHHJJ\NHF‘h }{\ -}p

_Nl
R’ Ph
= MaNQ, | Sy N.;}TfR
MNs R = !
NN R ACOH TN
H H;O
N\\.
L
— !
PR o
-
Lz 2R
g ;
- Rk‘—“:'
H,MNH, ZHCI HH,
HMNH, H,0 '
Ar—CN —_—

M
F'J‘-_‘Il{ ‘E_:—"Ar
M—HN

athylene glycol

0
O
'_,i-l\_ R-MH, e ,J'I\ -
< e ooy, % NN

K10 clay I\ J

I=
I=

Thiazole, yield=53%
{1 example)

Thiazolidinone, yields
S59-T0% (4 examples)

Thiazolidinone, yields
59-T0% (4 examples)

Iminothimealine, yiclds
TT-9E% (12 examples)

1.2 4-Triazine, yiclds=GE-KE%
{6 examples)

1.2 4-Triazale, yiclds=84-492%
{ B examples)

1.2 A-Triazole, yiclds=6] -497%
{4 examples)

Triazone, yiekds=T1 -84 %
{6 examples)
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Cond itions

Type of reaction'yields/number
of examples

lipase
* R'GO,RT —=
flerisil

= Alkyl,
Ri=Et H

Q

R Q
>_?; ", bentonite - Et,N R\\
———

Br Br

A,
=T 4 gy

O\/ f HEnICH I:HZCsz.,;,
BTF

R = Chz cal. AlEN

M. MH,

e
(7™ 2 e

X r" “H
XY =CM

=
R NH 4 %
0 [
R!

Docarboxylation, yield=96%
{1 example)

Enzymatic resalution,
yielde=36-52% cem 32— 100%
{5 examples)

Elimination of HBr,
yiclds= 1005 £ 5545
{4 examples)

Phosphonivm salt formeation,
yields=E3I-90% (T examples)

Radical immmalecular
cyclization reaction,
yield=93% (1 example)

Threc-component reaction,
yiclds=56-ER% (14 examples)

Threc-component reaction,
yields= 1 5-63% (5 examples)

Pyrmole three-component
reaction, yields=6-T2%
{16 examples)

Mannich three-component
reaction, yields=6-E3%
{12 examples)
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Conditions

Type of reasctionyiclds/mumber
ol examples

8]
O-w - X . L

H R
Tentagel 5 RAM

29 DCMMeOH O
[0
H NS0, H-ALO,
R.FJLDH —_— R—=nN
o]
MHOHHCI
RJ'I\H —_— R—=N
MNaHS0,-Si0,
_oH  HS0.8I0, .
1o N —_— R—=N
“‘\-\.iOH \ neat 2
| - R — - R|_<
- OH 9
0]
R——=—n  ag. MaOH-PEG 400 =}
= NH,
N =N 2 G-lulidine
ar” — = Ar—N——=35
5
j\/\ Cux, 0
1 J\(\ 1
Mz R Me R
X =0Ms, OTs, OMNs X
it L s
dWass0n rsaganl
F{I"JL' # I/ﬁ‘H 2
R R R
j\ Fe,NO, or NH NG, 0
——
r' R clay R1)LR2
i Bu,Sn0
L !
VJ'L. —— L=p
R MH,  Phme
O 5, NH,(ag.) -
{5}
R T Ry
NH,
0]
S O 5, morpholine
1 N o
P WS
i NIMF

HI

R-NC H
— Oy
OH ’:;l\

R2C|'

Ui Fonr-com poment
condensation, yields=24—96%
{18 cxamples)

Conversion of carbox ylic acids
1o nitriles, yields=20-93%
{20 examples)

Conversion of aldehydes o
nitriles, yiclds=R0-97%
{11 examples)

Conversion of aldoximes to
nitriles, yiclds=6Hd—2]%
{12 examples)

Conversion of nitriles to
carbowylic acids, yields
G0 1% (B examples)

Conversion of nitriks to
amides, yiclds=2]1-421%
{14 examples)

Conversion of thioanilides to
isothioeyanates, yields=54 and
5T% (2 examples)

Sulfony legylation, yields= 55—
RO (18 examples)

Comversion of carbonyls to
thiocarbonyls, yiclds=ThH-49T%
{27 examples)

Conmversion of thiccarhonyls to
carbonyls, yields=HRE-95%
(& examples)

Conversion of amides to
nitriles, yields=R1—95%
{12 cxamples)

Willgerodt reaction,
yields=61-T2% (4 examples)

Willgerodt—Kindler reaction,
yiclds=40-E1% (& cxamples)

Dehydro- | sulfenylation,
yields=R0-99% (12 cxamples)
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Cond itions

Type of reactionyiclds/mimber
ol examples

, PH MO, R
R 5 e 58
clay &'
L e &
— Sp — Se-5e
FESH- 4 \‘Er PEG-400

o]
[+
R H
J THMSCI
1 -l —
R R K10 clay
A,
T —_—
H  hydroguinone

i A CufMO ),

——

ff"“‘H AGOH-H,Q e

%W,  HNQ,
R — = R
= M50,

Drizulbde fommmation,
yields=5T-98% (13 cxamples)

Disclenide Formation,
yields=T2-91% (K examples)

Azo formation, yields
HO-K5% (12 examples)

Azo formation, yields
HO-100% (6 examples)

P-Trimethylsilesy nitriles,
yvields=3E-6T% (5 examples)

Bis-{trimethylsilyl) pinacols,
yields=56-90% (& examples)

Dimenzation, yield =491%
{1 example)

Mitration, yields=50-92%
{6 examples)

Mitration, yields=5T-849%
16 examples)

Organometallic reactions

Cond itions

Type of reaction'yields/mumber
al examples

|
O o=

HSNCH,CHLC, F, )

cat, AIBN
COLEL

cat, PdiQAc),, Cul
OMF-BTF

Hy drostannylation and vinylic
Stille coupling £/&=5:1,
yield=TT% ({1 example)
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Conditions

Type of reactionyiclds/mimber
ol examples

SN(CH,CH,C,F .1,

. |
Rl

HI
|
: ®
CMF

X = Br, |, OTf

Pd-Cul-PPh,
KF-ALO,

—_—

R B{OH
—

HE
' ﬁ/ FIdCIZIPPha:I:
——
R Lic!

b2

Pd(PPh,),, Na,CO, o &M O

DME-EtOH-H,0

= i

N

cat. Pd{PPh,),
Na,CO,
- +  AfB{OH),

MNH DME-EIOH-H,0

1. Cul

B(OH), pyridine-NMP
—

2. TFADCM AN \@

7N

HH

o

OAck o

“\jn

O -Bia-
)l\rrcmu . < @\ Pd(OAc),-P(o Tul};.t A
-

o Br CsCO, 0 0
Bu,N'Br
DMF
ot FdiOAc),
PN @/ dppf | ~ SiMe,
Et,N
s
R MelH R
Pd{OAC), g2 1
RS 1 Et,M —
HO%"D"‘-‘F"’-} + M HJ
< o m T e
X =0T, Br OMSO II‘"—J'II

Stille coupling, yiclds= 49—
Q6T (16 examples)

Sonogashira coupling,
yields= 67-9T7% ({12 cxamples)

Swruki coupling, yields
JE—96% (9 examples)

Swruki coupling, yields=gd4—
G0, alter cleavage of amide
Irom resin {14 examples)

Copper-mediaied C-N oross
coupling, yields=55—6d %
{4 examples)

Heck reaction, yields=25-K9%
{6 examples)

Intemal Heck reaction,
yields= ZR—68% (K examples)

Heck vinylation, yiclds
A5-89% (§ cxamples)
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Cond itions

Type of reactionyiclds/mmber
al examples

FaiOAc)PPh.),
e
MadAe
Ohda,

Intrameslecular Heck reaction,
yield=53% (1 cxample)

Asymmetric alkylation,
yields= 96 and 99%

= = - cem BS—H50 {2 examples)
P [{h*CH,}PdCI],, ligand
BEA, KOAD
MelM
R H
Rz_:'- Tab 3 Mucleophilic reduction,
— - = yiclds= 50 and §3%
. OTs HOCH,SOMNa2H0 R &' {2 examples)
KOH-A1,0,
L
CO —=  ML{CO
M(CO), diglyme HEQL Cyelometallation, yiclds
) SE-90 % {12 examples)
L = bapy, en, dppm or dppe
HgCl z
Jy g ;
= qu.ﬂffs\{l, K,o0, = 5 I
ﬁ * W = R N Hg-S‘_‘III/ 7.) Cirganomercurials, yiclds
o N—M OMSO i ;5—;-; BE-EET {12 examples)
RI
. - H.N MH, o )
M« @ o] —_— _ | .._._r.!,-|-_ = Metallophthalo-c yanines,
-__,{ o, { l!\l %—f‘ yiclds=BA-0 1% (4 examples)
0 N—? =N
M = Cu, Ni, Fe |
N
Oxidation
Cond itions Type of reaction'yiclds/number
ol examples
OH - . 0
nenenidazosum ' Oxidation of henzylic and
D oM ichromate oM allylic aleohols, yiclds
' NHCOCH ccl NHCOCHC T3-97% (12 cxamplcs)
O.N e ll:li 4 N ';

2 F i



Conditions

Type af raction/yiclds/mmber
al examples

Ff'\[/DH pCC RL__O
o Ry
DeM R
R..__OH Clayfen R-. _O
i
R R
. Bu'C,H
H"‘\ld.-DH -t—:.-l.-:-lf..,. F‘t.l'h._ =0
RY maolecular sisvas =

@/\DH
diethyl ethar
OH l-'lnl.'}g
HO " benmmte

©’

P

T

bis{trimethylsilyl)chromate

T

0" "o
Na, W0, 2H,0, TBAHS

—_——

0% ag. HO,

R

HIﬂOH

0
OH  MNaOCl

——= HO

K10 clay

—_—

(0]
F{'JLDH

OMs0 oH

KSF clay

NaBO, 4H,0

e

H,O-dioxana

Se0,, BuO,H
—

S0,

CHO ,
©/ air
———
neat

1_7uq Nald,

1 2
R™ R Si0,

OH

bis(rimathylsilyljchromate 2
K10 clay

1;—?'& 2
R 12‘)R

Oxidation of primary and
secomdary alcohals,
yields=TO-9% (14 cxamples)

Oidation of primary and
secomdary alcohals,
yiclds=HET-96T (K cuamples)

Oxidation of secondary and
heneylic alcohols, yields
IE—4T7% (T examples)

Oxidation, yields=52-K2%
{3 examples)

Oridation, yields=30-100%
{5 examples)

Oiidative deprotection,
yiclds=T5-492% (10 cxamples)

Oxidation of primary alcohals,
yield=60-E4% (4 examples)

Oridation of o-swhs i ted
carbony ] growps, yields
G525 (9 examples)

Oidation of epoxides,
yiclds= 5520 (6 cxamples)

Oridative deprotection,
yields=HI-96% (11 examples)

Epoxidation, yields=T3-493%
{6 examples)

Owidation of allylic methyl
groups, yicldsohE-E5%
{6 examples)

O idation of aromatic
akdchydes, yields=58-K] %
{12 examples)

Oxidation of sulfides,
yields=TI-93% (16 examples)
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Cond itions

Type of reactiony iclds/mumber
al examples

OH

Ar ———

| = =N KMo,
= g T
Al O,
o
ar -:‘-BI' DMSO [:I'k .,-"0
}_'-. —
R e R 8
o R o phanyliodine]lll)
J.L trifluorozacetate
EtD | /TI,\ OEt ENO
]
H
7 Yo 2

Oeidation of hydrosy ketones,
yields=TE-%5% (15 examples)

Oidation of arencs,
yiclds=T0- 1% {5 cxamples)

Oidation of 1,2-dibromides,
yields=51-T5% (K cxamples)

Oidation of 1,4-
dibydropyridines, yiclds
GE-90% (9 examples)

Oidation of beneylic bromides
1o aldehydes, yields= 15-92%
{6 examples)

Owidative cleavage of
substitmted cramines,
yiclds=11-E3% (3 cxamples)

48

R' H AO; R o=
H
R, R G
) MnQ, i Delydrogenation of
5 - pyrrodidines, yields=5 8965
R AN Si0. N'} (10 examples)
| r
R' R
o}
©/ V20s7TI0; ,r‘k oH Oxidation of toluene,
T yield=S1% (| example)
-
Rearrangement
Cond itions Type ol reactiondyields/number
of examples
" OH
. HKOHHO Benwikhenzilic acid
A ~Ar —_— O reamrangement, yiclds
celite Ar g 2 SH-UR% {5 examples)
Q
~OH
M K10 Clay o
-/‘”\ /' N
H1 Hz H Beck mann rearrange ment,

R' = Me, Ph, Cycloalkyl R = Ar, Cycloalkyl

yielda= 2 1-96% (6 examples)



Conditions Type of reaction'yields/number
ol examples
Q OH
Py OH
R* T Frics rearmangement Mixiure of
K10 Clay i R o o= A) and para-(B)
i — g! = prosduets, A wsually major
! = | product, yields=5S0-97%
o A (,;i\ R? {13 examples)
Rz = Me, Ph
AICI -ZnCl;
Fries rearmangement,
slr.‘;l2 yields= TI-ET% {4 examples)
i 0 ,
graphite Rearran gement of O-aryl
Ar N~ = Ar— S-J‘L N N, N-dimeth yl-thiocarhamaics,
| | yieldss I—W1% {5 examples)
H .0
N,_{; M. .Cl .
POC,-pyriding S e Rearran gement of
l,}““—\ I e beneodimepine-diones,
M) yields= 2—53% 6 cxamples)
T s
HM. .~

ACO=v3 g naat P-.:I:Iﬁ&
AcO O HOy ;’ Aoy
OTs  ACL-ZniL,
Rl L R
sio,

CHO T, CHO
MN,M-dimethylaniling
_,-’ —_—
Ohda O
L =
w0 BIOK 0F”
FEI' I — R
o DMSO =

R AICI,
\© + GeQl, ——

-
ROH

: MeC(QE),

R
R>=\—0H ELCO,H

DMF

R

R

Ol
}—GEE

_--\.

Ferricr reamrangement,
yields= T2-83% (T examples)

Thia-Fries rearmngement of
ary lsulfomaes, yields=67-492%
(& examples)

Rearmran gement, yicld= 65%
{1 example)

Isomerisation of propargy|
cthers into allenyl ethers,
yields= T4-92% (10 cxamples)

Syntheses of alkyl- or aryl-
halogermanes, yiclds=801-495%
15 examples)

Isomerization of safrale and
cugennal, yiclds= 98 and 9%
{2 examples)

Ortha ester Claizsen
rearmangement, yiclds
HO-92% (1] examples)



Cond itions

Type of reactionyiclds/number
al examples

florisil

Q

Thermal reamangment with the
wse of Norisil, yield=493%
{1 example)

Thermal reaman gement,
yields=d 5-69% (9 examples)

Reamngement of
-y lo yaceto- phenones,
yields=50-66% (4 examples)

Reamngement of hydroxy
coumarin propargyl ethers,
yields=fhI-82% (K examples)

Reduction
Cond itions Type of reaction'yields/number
al examples
Reduction of aldehydes and
R! ketones, yields= 6X-93%
R {9 examples)

H“‘N’C‘H natural clay - CN
R — R
EPZ10 or EPIC e

or EPZG
8]
R' MaBH,-support
R —_—
R!-
j\ 1. K10 clay HN
g gz bOHN-R —

2 MaBHK10clay R R

) r' 1. NH-FhiMe ) = B
Rd e R‘
o

2. KOH

Reduction of aldoximes to
nimiles, yiclds= 52-95%
{21 examples)

Reduction of ketomes,
yields= Bl -98% {10 cxamples)

Reductive amination,
yields= TE-97% {24 cxamples)

Waollf -Kishner reduction,
yields= T5-9T7% {12 cxamples)



Conditions Type of reaction'y ieldsinumber
af examples
B Ph Bn Ph
j;‘/ HCO,MH, j;‘/
5 “\r Raney nickel Ny Allyl reduction, yields—80%

Sy

F

Bn
CO,Me
ot
N

I
Ar

CO,Me

—_—

HCOH

o PMP

/ ethyleng glycol

108 Pd-C
———

HCO,NH,

A
HM..,
Ph
@i “
R

e
J@w

|

N

i

10% Pd-C
———
HCOLNH,
athyleng glycol
L
NaEH, 5= OH

o Hoe

A0, {H\ i :

Ry
e

S 2 COMe  goe o0 s - CO,Me
ON = EI0H /@/\J
HNT

O

' co,Me
GM

M
Ar

CO,Ma

10% Pd-C
|-|t:'a:'-2 NH,

o

paraformaldehyde

NaDH ﬂz:jjf““

HCONH, J\

HM H

W‘J“Rz

HEnCHLCHLC F ) )y
cat AlBM

MaBH,CMN e
ETF
BuOH

nsal I&

1. MsCl, NEI:, rt, 24 h

2. DBU, P'hlf-l MW, 30 min

hid

15 examples)

Roduction of nitrogroups,
yields=55-99% (K examples)

Redwction of unsatmmated esters,
yields= 80 and W%
{2 examples)

Reduction of B-trimethy 1sily]
carbaony ks, yields= 60— 100%
{6 examples)

Dehalogenation, o yickis
apuenitied {10 examples)

Imine reduction, yield=4%)%
{1 example)

Cross-Cannizzaro reaction,
yields=E5-95% (11 cxamples)

Lewckan rafuctive amination,
yields= 91 -99% (5 examples)

Radical reduction reaction,
yield=81% {1 example)

Dehydmtion, yield=6E%
{1 example)

Dehydmtion, yields=T49%96%
{4 examples)
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unn 2

LANIIUIRE

2.1 wrzasilnisaeilnase®lalasian (OCRMJ Domestic Microwave Reactor)
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> sy ¥ 9 Ao o o A o
andayanlinatanndesu Tulason iumealuladiniidsgniannld itesanniin

a

Winsldnanlunsininlgisedesndt wiliidesidusinanangs
o - L X = a A o laaa Ny
flaqiiu s uiiidsiinnay  Wesanfwsesindfisaaidanlulasm

v 1

aanamiiesiall Benpauaningldluniuan uazauANdnludE neldsvuunaniomas

AeaAung (gU7 2.1) Tunisddei Admuwiesasiulasiontiu suduwesesminlfisen
= v o =) o‘dl o/ é’ 1

i lulasion  aduAnnsvinnulnallsunsupeniamasiimuTwes dululnsnau

aLaas (Microwave Reactor Control Software via Micro Controllers) tneildnnen Visual

Basic Version 6 Mn13WeunTisunau

g‘ﬂﬁ 2.1 Commercial Microwave Reactor

AnsumnannlasrNN g lun1danvians  azninissantaamialulaanni
HlupirFawinld Faaoud 2.45 GHz Tasandaudnnisilasundsnulwdnliiduaau
wswan Wi nHaNdge uarindsnugainWiljisefinauetnmnidauay e fidus
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211 s1ansaidnsal

wiraalulagian (Sumsung, M1932)
Electric Stirrer (Any band)
Tulnspeninaaad (gaknsia RS-232, ICL232)

AANNILARS (Pl 500 MHz, Ram64, Window 98 up)

2.1.2 n19M1M2 Reactor

Iispulasmevlulasnn Sumsung M1932  Tnsdnudasionanumyuuionses
awnseen wulane uazszuunemefrasauyueen uarldegiifiansiunuiulans
dl a o Y dl ¥ 1 a ¥ ¥
denAnfuAaen1Y  Elastomer nuln  anwsfilduiy  agilleanuny  wezsiaens i

. . . . % di dsj [~1
Magnetic Stirrer Waz Magnetic bar 114 Reaction Flask Mﬁ;lullﬁ Wasaninnnuulane
Magnetic Bar azlsiafuiag

1 v

Tiazaslulasnazainanaenaunn LavAAsY Electric Stirer IngukgALIANGN

] o o o

fNNNFINAUAIUNTN Lazad1a Port (RS232) iNesaduaunasiusia Remote control tive

o o

pouRnszazingld wanainil Idsuasasasuan sadindunass Micro controller AALIAN
ENUABNALLADS K11 Port RS233

v = . Y A g =
ANULIUABILATAN Microwave Reactor VLmLng \WWald Condenser @aNLLUNA

A o

A WHanunsnsaldnantiu Reaction Flask Neluanlulasnn druvuazfinfa Infrared

%

Thermometer #24m3aNWTiW Reaction Flask tansaaaauguugi luszudnanialisen

(g1l71 2.2)
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TUHMD w
30 sec

Power

Time(min)

gﬂﬁ 2.2 OCRMJ Domestic Microwave Reactor®

2.1.3 manmuldsunsulngld Visual Basic 6

uanannil Wimun Soft ware PILIANIATEY Microwave Reactor if Tneldtulsunsy
"1 Visual Basic 6 Saifienlsunsuaauassiin Micro Controller Tneilduannssail

Tsunsunien Visual Basic luldsunsuildairalusunsanlszeng drufussuy
Uf1#En1s Windows agl Visual Tduivanafausenlunisanseui graphical user
interface (GUI) Fannsaianalalaennaiinsasian muuvxlﬂa?uﬁﬁmﬁﬁﬁﬁmi@ﬁuEﬂ%mu
AanW g9 Basic fudiufinanefenisn BASIC (Beginners ALL Purpose Symbolic
Instruction Code) Tagl Visual Basic l§ulaguutlasainnien BASIC dufin daenisiiy

A6

srTapanda Harddu uazAedings Ninaqdaalaansaiu GUI
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WWIARY8Y Visual Basic \ultsunsutszenst Visual Basic luniswmmnluanin

0 o A

o

WINABNTBY windows T4 WUIAANWIWIWNIMINNUIENITLIL Windows TdATYR 3

1l32n13 A® Window, Events Laz 119813 (Message)

Tsunsuilszgnsl Visual Basic dnsvinauuuy Event-Driven Miflunnsiszunana

ANNAES LA Az ENLINaARLALAIAA Event @9 Event wiantauisnilagulnenismieny

effld  dnansresszuuviselisunsuilszansdan  sirannalulilsunsaiendu a1dunig

7174911984 Event azanannuinaannnisUssuaani4d

nsa¥slilsunsuiseans Visual Basic Usynausaadunaunan 3 dunau Aa

Im398519299 Project Na51971 aunnlsenavse lnduazdauian fal

neafdumeding  Tneiveduiludeuiariugnuuaniiunanesa  Control

ANMFUNTRAFANLIET I

a

v
o a Y

FeANAnaNLR WunTITuAngANTsNLaTNeNU LS LRARIN 7]
nsdaumds dlunnsmruAnnislszanananiu procedure fitivun gy
Private Sub Form_Load()
Text1.Text = "Hello Word"

End Sub

[

Form Modules (.frm) AN UdaANNTBINesH fa control ?{ﬁmﬁﬁwumm
GRIGEGIE uasfussiumalaznnarnssiunesusesinaed,  fauls  uaz
procedure N18UAN, event procedure LAY procedure V#'JLL‘]J

Class Modlules (.cls) A&NETL form module wsuansnaiazlifnissunauang
1§91 1 class module anunsna¥1edaniapasimunlaunsumniednds
INEBA UATANANLTR

Standard Modules (.bas) @M113ALN9LUENAAN public wazszauliga 189
Frpafiszinniauls Procedure neuan uaz Public Procedure

Resource File (res) wulddmudy, 4emdu Lmzﬁmaﬁuﬁmmimﬂﬁﬂu
wladlilaelideaudlodnds  wu  AWaunlsunsuansununsa¥ieldsunsu
Uszendifunenay  azaansaiuderuiifedeudld  walidtoudolu

resource file Wl project 4111308 resource file Wiea 1 Tdsa project
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- ActiveX Documents (.dob) A@T&ifiuWesu wamasae internet browser lag
Visual Basic 1qm Professional Waz Enterprise AN1904519 ActiveX document
- User Control a2 Property Page Modules el user control (.ctl) WA property
page (.pag) Lﬂli‘iﬂ@@ﬁﬁé’ﬂﬂﬁﬂﬂﬁy Wel LT luN15451969  control W52y
ActiveX WAY property page Fld gy AMFUNNIUAAIAUANTRTBINS
AanNLUL Visual Basic 7m Professional was Enterprise ANNNINA59 ActiveX
control 16\
NNELUB) ;
Components YN1eDg g M??ﬂ‘l:m@@ﬁlﬁmﬁﬂﬂu project i components #aNgl
Uszinmfignun w1l project
ActiveX Control (.ocx) sliFa Control WsANTignsaindn e Toolbox way
Wasy \flefinnsfnda Visual Basic IWATLFLUGY Control 184 Visual Basic aZldiunnadn
wenldeslaeaneassan (Windows/System) wanaNiE Control Uszinn ActiveX Fumasd
n3191979 uazgWamun Tl sunsuannnsnad1esia Control 1a3sniaalslugn Professional was
Enterprise

Insertable Objects ¥N18104 Component 11 & Excel Naunsnas1stuinatly

¥

dounilsvaslilsunsulugiuuy  Integrated  Solutions  Teagilunuiiannnsafiudeyans
NaSuNANUANANNTY WU IWANTZANMAIN1T (111 Excel) DALNL WAZTIaAQNN TIHIAIN
Tsunsuilszgnsinumnsinariv
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[_[5]x]

[~ Miciowave Reactor Controller

System  Panels  About
Open Method | Save Method

Method

Manual Control

[ Microwave Reactor Controller - Control Panel

AL m
Operating Time: 0 S

Power Selector  POWER = 432 Walls

Port : lm

o |

/4~ Bunning Parameter - Method x|

Fuwell j ‘Watts Timel j Sec. Add

Watts [ Tirme [Sec) | Edit
Remove

Parameters

LDD}tJﬂla Microwawe kethod . :i‘ ﬁl

default. mth
hest

Fierane  [EE0 [

Files af: ;ypa I * mith j Caricel

I~ Openas reacf-nﬂh' >

‘a‘ﬂﬁ 2.3 OCRMJ Domestic Microwave Reactor Soft Ware ®

u



Program Code 18401141 Visual Basic N UNISNARRIN

Main

Dim Mlist As Listltem

Private Sub AboutApp_Click()
frmAbout.Show
End Sub

Private Sub ControlMenu_Click()
Manual_Panel.Show

End Sub
Private Sub MehodMenu_Click()
FrmMethod.Show

End Sub

Private Sub ShutDownMenu_Click()
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If Manual_Panel.MSComm1.PortOpen = False Then Manual_Panel. MSComm1.PortOpen

=True

Manual_Panel.MSComm1.Output = "PU;"
Manual_Panel.MSComm1.PortOpen = False
End

End Sub

Private Sub Toolbar1_ButtonClick(ByVal Button As MSComctlLib.Button)

On Error GoTo errdet;

Select Case Button

Case "Manual Control"



Manual_Panel.Show
Case "Method"
FrmMethod.Show

Case "Open Method"
CMD1.DialogTitle = "Open Method"
CMD1.ShowOpen

Open CMD1.FileName For Random As #1 Len = Len(Mrec)

FrmMethod.ListView1.Listltems.Clear

Fori=1To LOF(1) / Len(Mrec)

Get #1, i, Mrec

Set Mlist = FrmMethod.ListView1.Listltems.Add(, , Str(Mrec.Watts))
With Mlist

.Subltems(1) = Str(Mrec.Timing)

End With

Next

Close #1

Case "Save Method"

CMD1.DialogTitle = "Save Method"

CMD1.ShowSave

Open CMD1.FileName For Random As #1 Len = Len(Mrec)

Fori =1 To FrmMethod.ListView1.Listltems.Count

Mrec.Watts = Val(FrmMethod.ListView1.Listltems(i). Text)

Mrec.Timing = Val(FrmMethod.ListView1.Listltems(i).Subltems(1))



