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Arctic Silver Incorporated MSDS # CMQ2_1

SECTION 1: CHEMICAL PRODUCT AND COMPANY INFORMATION

Company Address:

9826 W. Legacy Ave.

Visalia, CA 93291
Product Information: 559-740-0912
Medical Emergency Toll Free: 877-740-5015 Prepared by: Nevin House
Medical Emergency Alternate: 303-739-1110 Revision Date: August 23, 2012

Product Identification

Céramique 2 Tri-Linear Thermal Compound
Product Code: CMNQ2
SECTION 2: COMPOSITION/INFORMATION ON INGREDIENTS

Product Ingredient Information CAS No.
Alimmm Oxde 1344-28-1
Boron Nitride 10043-11-5
Zmc Oxide 1314-13-2
Proprietary Onl Blend Non-hazardous

SECTION 3: HAZARD IDENTIFICATION

Emergency Overview: Off white grease with slight odor. This product is nonflammable. Liquid will irritate eyes.
Potential Health Effects:

Eves: This product is an eye and mucus membrane irritant.
Skin: Not expected to be a skin irritant. Repeated and prolonged skin contact could cause minor skin irritation

Ingestion: No adverse effects expected.

Inhalation: No specific information avarlable.

Pre-Existing Medical Conditions Aggravated by Exposure:  Eye

SECTION 4: FIRST AID MEASURES

Eyes: Immediately flush with large amounts of water. After iitial flushing, remove any contact lenses and continue flushing for at least 15 minutes. Have eyes
exanuned by a Physician.

Skin: Remove contaminated clothing and wash skin with soap and water. Get medical attention 1f imitation develops/persists. Wash clothes separately before reuse.
Ingestion: If appreciable quantities are swallowed, seek medical advice.

Inhalation: Not likely route of exposure. If mhaled and umitation occurs, remove to fresh air. If imitation persists, call a Physician

SECTION 5: FIRE FIGHTING MEASURES

Flash Point: > 600°F (Setaflash) LEL/UEL: NA (% by volume in air)

Extinguishing Media: Use carbon dioxide or dry chemicals for small fires, aqueous foam or water for large fires involving this material.

Fire Fighting Instructions: Remove all ignition sources. Closed containers may rupture due to build-up of pressure when exposed to extreme heat. Fight fire from a
safe distance. As in any fire, wear self-contained breathing apparatus (pressure demand, OSHA/NIOSH approved or equivalent) and full protective gear.

SECTION 6: ACCIDENTAL RELEASE MEASURES

Large Spills: Remove all sources of 1gmtion (sparks, open flames, etc.). Wear self-contamed breathing apparatus and appropriate personal protective equipment.
Ventilate area and contain spill with sand or other absorbent material. Collect spill by scooping up liquids and absorbent material and place in a sealed metal container
for proper disposal. Do not flush to sewer. Prevent material from entering storm sewers, ditches that lead to waterways and ground.

Small Spills: Absorb spill with absorbent material, then place in a sealed metal container for proper disposal.

SECTION 7: HANDLING AND STORAGE

Overheating may cause container to rupture. Use explosion proof electrical equipment. Containers must be kept closed and ventilation provided to prevent vapor
concentration build-up. Store in a cool dry place. Do not breathe vapor or get liquid in eyes, or on skin and clothing. Keep away from heat or sources of ignition.
Check all containers for leaks. Wear protective clothing as in section above. Avoid prolonged breathing of vapors or contact with skin. Ensure that all equipment 15
grounded to prevent static discharge. Containers of this material may be hazardous when emptied due to solid or vapor residue. All hazard precautions given in this
data sheet must be observed for empfy containers.

KEEP OUT OF REACH OF CHILDREN.

SECTION 8: EXPOSURE CONTROLS/PERSONAL PROTECTION
Exposure Guidelines:

CHEMICAL NAME ACGIHTLV OSHA PEL ACGIH STEL
Aluminum Oxide 10 mg/m3 (dust) 10 mg/m3 (dust) NA
Boron Nitride 10 mg/m3 (dust) 10mg/m3 (dust) NA
Zinc Oxide 10 mg/m3 (dust) 15 mg/m3 (dust) 10 mg/m3
Proprietary Oil Mix NA NA NA
NFPA and HMIS Codes: NFPA HMIS
Health 0 0
Flammability 1 1
Reactivity 0 0
Personal Protection - B
SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
Physical State: Off-White Grease Solubility in Water: <2.0%
Odor:  Slight Odor Specific Gravity: 2.6-2.7
pH: NA Evaporation Rate: slower
Vapor Pressure: NA (Butyl acetate=1)
(Air 1) Boiling Range: NA
Vapor Density: NA (Water =1)
(Air=1) Percent Volatile: <0.1
S —
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Arctic Silver Incorporated MSDS # CMQ2 1

Stability: This product is stable.

Conditions to Avoid: Contanunation with mcompatible materials.

Incompatibility: Avoid strong oxidizing agents, strong acids and alkalis.

Products of Decomposition: Carbon monoxide, carbon dioxide, silicon dioxide, oxides of mtrogen, and mcompletely burned hydrocarbons which may include nunute
traces of formaldehyde. Reacts with acids and alkalis to form combustible hydrogen gas.

Hazardous Polymenization: May not occur.

Conditions to avoid: NA

SECTION 11: CARCINOGEN INFORMATION

Cancer Information: No ingredients listed as human carcinogens by NTP or IARC

SECTION 12: ECOLOGICAL INFORMATION

Environmental Impact Information

Avoid runoff into storm sewers and ditches that lead to waterways. Water runoff can cause environmental damage

REPORTING

US regulations require reporting spills of this material that could reach any surface waters. The toll free number for the US Coast Guard National Response Center is:
1-800-424-8802

SECTION 13: DISPOSAL CONSIDERATIONS

Dispose of m accordance with all federal, state and local regulations. Water runoff can cause environmental damage.

SECTION 14: TRANSPORTATION INFORMATION

Air and Ground Shipments:

Not Repulated
SECTION 15: REGULATORY INFORMATION
SECTION 313 SUPPLIER NOTIFICATION
This product contains the following toxic chemicals subject to the reporting requirements of Section 313 of the Emergency Planning and Community Right-To- Know
Act of 1986 (40 CFR 372).

Product contains no Section 313 listed chemicals.

Thus mformation should be included on all MSDSs copied and distributed for this materal.
TOXIC SUBSTANCES CONTROL ACT (TSCA)
All ingredients of this product are listed on the TSCA Inventory.

SECTION 16: OTHER INFORMATION
Do not puncture or incinerate contamners. Normal ventilation for standard manufacturing practices 1s usually adequate. Local exhaust should be used when large
amounts are released.
WHMIS: Ingredient disclosure list: None
Status: Noncontrolled

To the best of our knowledge, the information contained herein is accurate. However, all materials may present unknown hazards and should be used with caution. In
particular, improper use of our products and their inappropriate combination with other products and substances may produce harmful results which cannot be
anticipated. Fal determmation of the suitability of any matenal 1s the sole responsibility of the user. Although certamn hazards are described herem, we cannot
guarantee that these are the only hazards that may exist.

At 1.2 siaaging MSDS assanaias dasuit 10-16

fisn - (Arctic Silver Incorporated, 2012: 2)
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A19197 L4 pannifiusunsievaenignin

Uszian mqmﬁué’ummmqmﬂmw
1 Tagazida (EXplosives)
2 whalaln (Flammable gases)
3 azansaau (20 (Flammable aerosols)
4 wiaaanalnd (OXidizing gases)
5 winnnaliaanaei (Gases under pressure)
6 anamaalalw (Flammable liquids)
7 ansudslalw (Flammable solids)
8 ansfvimIfiaen(Fiee (Seff-reactive substances and mixtures)
9 ypamaafignin lieshuaanae (Pyrophoric liquids)
10 | sesudsiignintnliiostuannie (Pyrophoric solids)
11 | avsfifinaanadenlies (Self-heating substances and mixtures)
12 | ansfidudaiiugaTiuftalal (Substances and mixtures which, in contact with
water, emit flammable gases)
13 | 2e9mannanglnd (OXidizing liquids)
14 | apsudsanndlng (Oxidizing solids)
15 | a9wlafesnlzdauvad (Organic peroxides)
16 | aafinnseulans (Corrosive to metals)

finn | (nanlsssmgaannngan, 2548; 49)
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pandt L9 arsniinuduasasiogunm

IER ANnduRIEsiaganIN
1 posuisRaunai (Acute toxicity)
2 nnsfimnsanLazszALAassiaRamis (S corrosion/ rritation)
3 N1TYINAEANADLNTULTILALNITIEANYLABIABAIIAN (Serious eye
damage/ eye irritation)
4 navintilasanisnsziuenisuiisiessuumaiwnnalansaramis

(Respiratory or skin sensitization)

nsnislAAnnsnaneiuguasmadausiug (Germ cell mutagenicity)

nnsnianziSe (Carcinogenicity)

psuiusiaszuudusg (Reproductive toxicity)

oo | O o1
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(Specific target organ systematic toxicity - Single exposure)
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(Specific target organ systematic toxicity - Repeated exposure)

10 | avwdusumsneannnisdan (Aspiration hazard)

finn © (nanlsssmgaannngas, 2548: 119)
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paratory funnel
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Clamp
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Thermometer
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Stand

Suction filtering flask
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Round bottomed flask beaker

Water-cooled condenser
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Volurmetric cylinder
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1. Lab stand pole

2.Lab stand base
3.Hot plate

4. Heat dissipation block
5.Clamp

1| 6.Clamp holders

7.Thermometer
8.Capillary tubes

9.Joint clips

10. Rubber bulb

11 Stirring rod

12. Pasteur pipette

13. Receiver distilling still

14, Suction flask funnel
15. Filtering flask

16. Suction flask

17. Condenser

18. Thermometer adapter
19. Round bottom flasks
20.Cold finger

21. Glass stopper
22.Three-way adapter
23.Fractionation column
24.Receiver adapter
25.Test tube
26.Conical bottom flask
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b Sand {1 em}

fe——— Alumina: 25 g for every 19
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be separated

te—————Sand (1 cm}
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i fl
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be above solvent level l— in, of eluent
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(Retention of configuration) Zswuanifisuazel@mananadiuauunsrssananunanioTii
= aa o @ 1 = aa o a o X @) a
AAauR NS TRBUUATITTNNINNINTEHADUATILSTRLUULAN YI9Ha19LTns1zn5 00
Toaowuns (Ion-pair) Zadummaaeaniidersaging q fudmiiunneanaeaiusyyinli
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fisn © (Carey, F. A., 2000: 318)
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fisn © (Carey, F. A., 2000: 310)

fapgnau n19inU§Asensendwueanalusludg (R-Br) uardiianlelalndly
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fisn © (Carey, F. A., 2000: 310)
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CH;0" 15 +
N NH 36 |
CHy 19 LLEINAN

fisn ; (Pine, S. H., and other, 1980: 379)
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NAR u@ﬂmﬂfiﬁqﬁm:mﬁﬁmm:ﬂuﬁuﬂﬁﬁ%muuu Sy AaLfindavinazan s s
ananadans: lalasanduianala W lH (Aprotic solvent) Tasmnnidugavinazansd
asrauselalasianls (Protic solvent) svinazaneiazdensauianile dinaans
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(1-Butanol) nawvin9sesacnandnanmiaifiesiosay 60 winiu (duiles aAdufsnax,

2555: 58) slaannng
CHsCH,CH,CH,ONa  +  CH3CH,CH,CH,Cl ———  (CH3CH,CH,CH,),0
Sodium butoxide 1-Chlorobutane Dibutyl ether
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fisn © (Carey, F. A., 2000: 141)
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Tnendalaualmflonansazlsunfinefinlgugfaziativsiigoigfduddmsuings
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aaa

wigwisslsednaniafinufienndu (Fadmsunuiimaniids Activating group )

= o o = ! ! aaa v [ 1 a A =
waa8199 i lRasunauundndesladedfisetdesas (Fndmgunuinaiie
Deactivating group) sisuamstumisnedt 3.1

aaa

dl 1 zdl ! o/ a
FITTWNN 31 Nf\l?l'ﬂ\?ﬁﬁLLWHW@]@@@‘?’Tﬂ’TﬁLﬂWﬂ{]ﬂ‘?ﬂ’W

y & NAFDERTINT Fusndsfidin
A FapE U WinUfzen W
(Electronic effect) ‘“ ¢ .

(Activation) (Direction)
T € winu Conjugation -NR,, -OR Very activating | ortho, para
T ™ i Inductive effect | Alkyl Activating ortho, para

T €~ sinn Conjugation
LAz F, Cl, Br, | Deactivating ortho, para
m € s Inductive effect

#a € sl Inductive effect | ~CFs, -NRs' Deactivating meta

-NO,, -CN, -COR,

A9 € w1 Conjugation SOR

Very deactivating | meta

fisn ; (Clayden, J. and other., 2005: 568)

TasminlumAedidnmsan Bidraniulnanasssdudniiv (Inductive effect) i
wa] -CF3 v3enazpaislouwwd (Resonance effect) wiw waj -NO2, ~COoCH3, -SO3H azvin
witn7dw Deactivating group uazsinazyinliAnnsunufifisaunsiaman (Meta, m-)
Fumsisramajunsudiviu (Meta directing effect) stlidasunannmyumiidsnanameasin
yinlianniaeaend (Delocalization) aasdidnaseuaenainasunauundudavin e
yurneesdifnesauliaswauundulaanizatiededidumeassin (Ortho, 0-)
wazwisn (Para, p-) AR HILLNE9BLA NATERaRa U DT siuse LAY N
ﬁumm’i@ﬂﬂdw‘immmﬁuﬁaLﬁmﬂf]ﬁ%mfﬁdmﬂfh ﬁﬂm@;mwﬁqﬁﬁﬂLuu%TuLﬁﬂuT@@@u
fAfvyjuniisadumme MAnduSindsmindduesiifeaiingumisdoati

aaa

sueaslmdeanisndnsiag dandranaresmyidiinaseusednsiniaifinufizen
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aaa

nawiideidn e Wduassaazneveslanngin i nafindfiiseraesiuiiees
Tulnsiwsduiandndosifinuniaaslsblaswndu (m-Chloronitrobenzene) asaz 95
(dites oAdAunAN, 2555: 91) Aamnnig iedilasannmy ulnsdeduminauauls
dinfisumbsinn (Meta-deactivating director)

NO,

NO2 NO, NO,
F8C|3 Cl
+ Cly > + +
Cl

Nitrobenzene  o-Chloronitrobenzene - m-Chloronitrobenzene p—Chloronit%benzene
(1%) (95%) (4%)
Tunapsariuding vyjumin Biaidnasen Tidlnanaunsdusniin i -CHs e
naedLs g @ -OR, -OH, -NH, %VTWTﬁLﬁmﬂg‘jﬁ%mLmuﬁﬁfm@ﬁﬂ%ﬁwmﬁmL%f;
7w (Activating group) wazsinvinlfifanisunudiisaunsseastnuaznasn (Ortho, para
directing group) iesannniandeuiinesdifnaaawdiafiuasunasunduyintiaoy
muusuddnesauRndulnganizadedefidaunisoasnuaznign daasnai
UfiAzenlusfiuedn (Bromination) wesinea (Clayden, J. and other, 2005: 555) ujAzen
fannsaifinliodnesndaiigamgfveclaeliduiuieciisaseugfsenln o as uaz
arnsaiansunsiifisumdensmuazwiamndwninandu 2,4,6-lslusuines
(2,4,6-Tribromophenol) visiinsnzituaaiinglansangagodunyiitisidnasauifuas

HumgmdlaniBidaunmidsiwnisessmuazwisn (Ortho, para directing group)

H H
Bry Br Br

R

EtOH/ H,O

Br
Phenol 2,4,6-Tribromophenol
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vijlansondaidunyI%aidnasandifdiiesenfiesnBiandeifianasouglan
Renfiasnsa ainaseuLisunduns il widsfieudusig ulnsewuds

wuinlulasanasnsalididnasenlifinduasyintiugfsennsunmdidaedidnng g

a

a v @ -2 o & @ AN | A& aa s '

Lﬂﬂrﬂﬁ’]ﬂ’]qﬂ’]ﬁl VNHLW‘i’]zﬁ’]@Tui@‘iwumuﬁq@ﬂﬂﬁ’]@L@ﬂTVI‘iLHﬂ’]WNWI’]ﬂ"J’Wﬁ’WJ
=2 vYa & 1 P~ ' v o 1 !

@@ﬂ%L‘VH‘V\?N’TN’]‘?ﬂTﬁ@L@ﬂﬁl‘i@uLLﬂ’NLUH‘%HTW@ﬂQQﬁq@!ﬂ@ﬂ%LWHWQ@IQ@EJ’N b N9

aaan

m‘%‘ﬂuLﬁﬂuﬁmqﬂfmﬁmﬂgﬂﬁﬂﬂmﬁLuﬁmﬁﬂuﬁumu%mumﬁwﬁ 3.2

aaa

A19197 3.2 @“’mﬂmﬂﬁmﬂgﬂaﬂﬂmﬁLwﬁmmmﬁﬂﬁzﬂﬂmﬁﬁuﬂ(‘?mmwﬁm

N15Usznay 8931719 AAUFeN ]
auinsresUfiisen
Tusfmdureaundy

\WINEY 1 R=H: wugu

peiiloa 10° R= OMe; asiilea

N N-Tniniiansian 10" R= NMey: NN-Trisiiansfian

fisn © (Clayden, J. and other, 2005: 559)

anansasindnanslsznavaziilaa (ANsole) uazansusznau NN-Taiudia

azAaw (N,N-Dimethylaniline) \inugAzentiiiandnungw 10° uaz 10 win prsindy

waz NN-Trindiaasian mma‘aLﬁmﬂﬁﬁ%ﬂﬂfﬁmmL%fmfjm:ﬁfﬁmLﬁmfvmﬁfﬂm‘mu%q

anan AR naseuLdsnuudnlEfndniues Snsednmilsiidinliednetaaudn

Tulmsiausnansayivasunmanezlsun@indaslasialffsanuinnitesndiandelfjisen
A

Tma‘jLu%u"fuﬁqﬁmzmﬂm%umfm%@fﬂﬁﬁﬂqmmﬁ@hﬂdﬂ 5 aspaidy s Zeuffizend
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a = ¥

FLAWAAAITNIDI (TVBIAUDRIINNITUNUTAFINANUNAUS AR DN eI LReaRe (6

RNIENRAAUTARNTUNUTRTIAIUMHInITIvIdLdasdAund UL fAFe19 N
sumdsiiuaasmuazwisn (Clayden, J. and other, 2005: 559)

OH OH NH, NH,
O = O =y
__&?2 A D S
CS, CS,

Br Br

] |
=

Tunsdifinyumiiivasumasunduiuuelaadaiumgfdidnesonlnanaus
audnfnusiidunliaidnnsenlnsnasessTruumdnudiuezuansaanifidumgiian
anadasla (Deactivating group) iitesannavisnanesdudndinusiidumsfiileani T
fisnunssaasnuazwasa (Ortho, para directing group) iiesannmazesislaumnwd

ADE 9L ﬂgﬂ‘jmfumﬁmmfmfuLuu%u@uﬁmwﬁmﬁm%ﬁﬁumﬁwLmzwqﬁﬂ

Zpanz 37 uaz 62 muanAueinndnaan feannng (Fuias afdufenan, 2555; 93)

NO2 NO, NO,
CH3NO, Br
+HNO3 ——— + &
Br

Br
Bromobenzene  0-Bromonitrobenzene  m-Bromonitrobenzene  p-Bromonitrobenzene
(37%) (1%) (62%)

Br

3.3 annsmaluuaznatnnsiiiadfisetunuiivuu SWAr

]
aaa P=1

Tﬂﬂﬁﬂ(‘?}LLﬁmeiﬂazﬂ@mﬁaNﬁﬁmﬁﬂ%LﬁmﬂgmmuwuwﬁwﬁL%ﬂTﬂﬁTV\IﬁNm
nalnnsunuuuezlsufndqedidaninad (SAT) Wasennansusvnauezlannfng
I a® 5% = 1 dldl @ 12 a ® ! 1
ANNVWTUHWBLANATBUEY waitinasuiauunduiivyunudifiivmyfedidnaaen i ny
Tulms (-NOy) mgasuanda (-COOH) najnganlss (-F) nifvBianmsanumnaniiazan
pNvIILNEeIBIAnAsauLnIsezlsifinas denaliiannnsaifinUfAsennisund
Fnefinndla Waunazlanfn s Tnsfaniunalinnisuuiuuanslsznaueaslanafin

fnaflamdlalna (Nucleophilic aromatic substitution, SyAr) Trenalnutaiduassuuusait
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3.3.1 nalanuunIsiAin-n1su9n
nalnuuunisdn-nisaam (Addition-Elimination) dumanusnidunisifis
fardla & lufasunaniuudwin A nansdssud [4laaiang: nafauanlanan

(Cyclohexadienyl anion) ansiutniufigasdunisdrdnngngnean iassaanaiu

aclanAnnauANNIAnASY AN 3.7

X

@f\ Addtion
+ NU —————

EWG

Nu \ X

Nu

Elimination

EWG

EWG

Cyclohexadienyl anion

amil 3.7 nalnnisfinufiizen SYAT wuunafis-nnse9n

foatnagulfisessndnaniiawiiy (Methylamine) ruaaalsiusdwy (Chlorobenzene)
p-nanlsilnswmnd (p-Chloronitrobenzene) uaz 2,4-Tnlulnsaaalaiundw (2,4-Dinitro

chlorobenzene) ssannns (duias afduRenan, 2555; 95)

Cl
EtOH .
+ CHgNH, —— No reaction
excess heat
Cl NHCH;
EtOH ® O
+ CH3NH, —— + CH3NH3Cl
excess heat
NO, NO,
Cl NHCH,
NO NO
? EtOH 2 ® o
+ CH3NH2 —_— + CH3NH3C|
excess 25°C
NO, NO,

@ 1 dl & % [ 1 a aaa d'a:
mﬂﬂumﬁ%mmﬂme‘smmumumﬂﬁmu%@mmaammﬂg\]ﬂﬁmmﬂmuwmﬂ
a A SP o | a & a o
Aaala A F LAy TNG1Z A N ARLHLY BB LA N ATEHL NN LN UY DI ARE L5 LLIHEET
Heinudnags ﬁf;ﬂﬁ‘[@fﬂﬁ%@?jﬂuL%qﬁﬂﬂg]ﬂam"fuu‘%mmﬁﬁmﬁmmuﬂu@ﬁﬂmmﬁ@ﬂ
Aelbldninfisentuaaslsondy udideingulns (-NO) wsdinlutuasunawundy

anninUfRsen(d Tnevnnilvaules 1wy mmmLﬁmﬂgﬂﬁﬂﬂﬁﬁﬂ?ﬁm"m%@u

aaa

aaa
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aaan

LLGiLﬁ@LﬁumﬁuTmLﬁu 2 Ny wudﬂmm‘mLﬁmﬂgﬂﬁmLmuwfmmmwmmmmmwm
25 aspmaidea ananzeesdfiseniinediuannnsaBaeaisuanndes iietUfizen
SVAr annannluiea#esil 24-TnluTnanaelawmdn p-aaelshlnsiundy waz aasls
WNEY ﬁLﬂuL‘*ﬁuﬁLW‘m:mﬁﬂmLﬁwaﬁq@L%ﬂm@uﬁmmmmﬂwmuﬂu@Lﬁﬂmm&
m\mLmfmmfﬁmﬁﬂméqﬁﬁﬂmwﬂfﬂmmmﬁ%mﬂ@m@Lﬁﬂm@mﬁﬁmﬂLL@zﬁqTﬁ

aaa aaa

d@ﬂfﬂ@i@ﬂﬁﬂ‘iﬂ’mq‘i LLWHWWQ%HQﬂ@T@TWﬁNqﬂ@QﬁH Tﬂﬂﬂﬂfﬂﬂ’]ﬂﬁﬂﬂgﬂiﬂ’]Lﬁuﬂﬁu

Cl cl®
N G NH,CH, 3CHNJH NHCHS;
CHNH, (7
excess
|
NN N
Q®0 Q" ®Q SHoRe) ot
© e @

ﬁﬂﬁq@ﬂqmﬁwmﬁg‘jﬁ%mLmuﬁﬁfmﬁqW‘Z‘JT@TWﬁuumiﬂazﬂﬂuaﬂﬁmﬁﬂ A
Uff3enves P-aaslslnsiuwdu dulsdensmenied (Sodium methoxide) huenuea
FIANNTT %\1LmLﬁﬁﬂuﬂﬂﬁﬁqﬁuﬁﬁmﬂumﬁLﬂumﬁﬂmﬁﬁ@@Lﬁﬂm@umﬂ’ﬁu@uﬁudq

aaa

! ddkt [P 1R A ® 1 [ % ~
@G]‘a"]ﬂ’]‘iLﬂﬂﬂ{]ﬂ‘iﬂ’?@“’ﬂﬁﬂ’]’m‘ﬁﬂm HEWHPNBLANFIDUDE TNNINPNATANY 38

cl OCH,

+  NaOCHg ~ © + NaCl
NO, NO2
p-Chloronitrobenzene Sodiummethoxide p- Nitroanisole Sodiumchloride

aaa

am’]mimﬂﬂgﬂimmawu

o Q0 QT ﬁ>

NO, NO,
Chlorobenzene  1-Chloro- 1-Ch|oro- 2-Chloro-
4-nitrobenzene 2 4-dinitrobenzene  1,3,5-trinitrobenzene
Relative rate: 1.0 7x10" 2.4x10" (too fast to measure)

aaan

ani 3.8 ﬁ"mﬂmﬁLﬁmﬂgﬂﬁmﬂmmﬁﬁﬁ”ﬂ@m“Tﬁm@ﬂﬁufmﬁﬂ34LW@ﬂTﬁmﬁ

fisn © (Carey, F. A, 2000: 922)
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3.3.2 nalnuuun1sasn-n1siis
nalnuuuniaada-niads (Eimination-Addition) fidunenusnifiunis
yintAnanasasifunlzd (Benzyne) Fadnannisfiuauridn Tndemalugd (NaNHy)
Tusslusmananasazlsnnin W%‘@uﬁy’\iLﬁmm‘jﬁﬁmmﬁmmﬂﬂﬂfﬁLﬂuﬁuﬁmm‘ﬁyu
srniufiunisidndosiondleid Adusneufnanuasulfidundndosiuig

san i 3.9

X /\B' /\ N (\ NU
O Himination Additon © B ©
EWG EWG

__ A . + Nu”
EWG EWG

Benzyne

aaa

il 3.9 nalnniafieufisen VAN wuuniseda-nnaisis

fiapgnaiin UA5enuee a0 nluslulngdu (0-Bromotoluene) mulmassialug (Sodium
amide) tuanludsAnnandouriaasiinfe asslinufiaazdan (0-Methylaniing) uay
wefiaaziiaw (m-Methylaniing) (Carey, F. A., 2000: 928) ssamnas

@/Br NaNH,, NH3 ©/NH2 @
NalRz M .
NH,
0-Bromotoluene 0-Methylaniline m-Methylaniline

v
aaa P o/ o

%quﬂmﬂﬁmﬂgﬂﬁmumﬂLﬁmmuﬂﬂfﬂ LULNNSRH-N52TAa 2y L AN AR S o

a ad Py 1 a ! ) a ¥ (% I A A o =)
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[
aaan = aaa

SR IINIET) LumLuﬁm:ﬁﬁmﬁm’ﬁu"fuﬂgﬂ‘jmuﬁfm LLﬂmTﬁLﬁudﬂﬂ@TﬂmﬁLﬁmﬂgﬂ‘sm
& My oA A o | A P ¢ a 2
TN AR LUUNITBN-N19a9ausLNng NN 9 aE s ndfaueinna (neeg

o/ a o/ dl
LUUNITUTA-N19LAN fanini 3.10
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CH3 CH3
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y (N,
H

CHs CH, CHj

Yy~ O NH, NH >
N —_—
o AT

CHj CHjg

CHj
=&
e NH, NH,

NH,

At 3.10 naln SYAr wuunnsada-nLAn yavani mluslunguiulndaselus

3.4 HasuifinasiaansimsiiaufAsetwnuiiuuy SYAr

1
aaa =

ﬁgﬂﬁmmﬁLmuwﬁfmﬁqmﬁf@fwﬁuumﬁﬂﬁzﬂﬂmﬁﬁmﬁﬂmﬁmfﬁ 159993 a%11I0
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fladenilafidnfyfanuniuindidnasenuussuianeslstdndaanfinaamui iy
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ngnaendinun ualad (-X) axfidaudaelvdnsinisifinuffseinlfiEadn dmsuny
F>CI™> Br> | &
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2

' I'd ' (P ' aan @ v A
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aaA L aaa
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q
]
aaa [

(Nitrobenzene) Agajunuiiiunalaian (X) efiasag o Wevigasendulndesmen

Y

Tosilusmueadt 50 svmraBea fanmit 311 Gawudilefivgesdudunsjunui

aaa

dnan1afinUfisenargeiigaiensauisuiuuglaeuningm o

893N AU A5 eNFN NS
X X=F 312

X=C 10

X=Br 08
NO,

X=1 04

aaan

awit 3.1 Fasnsifinlfseneshlnswnduisvguwsiiiuuelamm (X) ofiasing o

fisn © (Carey, F. A., 2000: 923)
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Uiifisen (Gilbert, J. C. & Martin, S. F., 2002: 483)
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dmFuntaneassiiaasmnufianied 3.2 unnsdonszieninuglalulss
AarpsazAan An m%@@zfﬁmﬁﬂL@ﬁﬂmmﬁﬂﬂ@fﬂmiﬁﬁﬁ%mﬁy’q 2 wuy A8 SEAT uay
SAr Taetuiupenusnaziiunisinlgisentnfumstu (Dinitration) aeslusTaiuman
el laans 2,4-TalulaslusTuwngw (2,4-Dinitrobromobenzene) (Svoronos, P., Sarlo, E.
& Kulawiec, R. J., 1997: 188) Nmﬂ@fﬂm‘jLﬁmﬁﬁﬁ%mmﬂmuﬁmu@Lﬁﬂ‘[@‘jﬂﬁﬂ (SeAr)
fanandt 3.13 mﬂﬁ?mﬁum‘sLm%ﬂuﬂgﬁuﬁfmfu%ﬁﬂﬁ@L@ﬁu (Svoronos, P., Sarlo, E. &
Kulawiec, R. J., 1997; 195) &fidnuasfiundnfififuns indes windu fasufasen
wintuuuiapalafan (SUAN) snunndt 3.14 sfieiindunade uiiduieluenludls
viaaiaflulgunfiininugasenfecliine i nlnblnsttae fuminshudunando
Hasannnaraastumdraomlnlnsifadeliannnuasnsatuniaiduionila g
129 2 4-Talulasftfiaiedu (2,4-Dinitrophenylamine) Airguasinannnausulianungn

1
aaa =

AnURseuniiassiiass Fanudduueaenulnsewasrdsniifidnamaaing

Br Br

@ HNO3/HZSO4 NOZ

130°C

NO,
2,4-Dinitrobromobenzene

it 313 annnsuamsnisdamsngd 24-TnbilnsTus gy

Br NHR
NO, RNH, NO,
NO, NO,
2,4-Dinitrobromobenzene 2,4-Dinitrophenylamine

At 3.14 annsuansnisfongnzdt 2,4-Talulnsiifiaiaiin
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(2-Methyl-1-propene) Anfiwnasidestafiananlsd (Ping, S. H., 1987. 519) Tnad
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HaC CH3
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Fuan 2-nfia-1-Tnsiu sulUsneuannnanlalnsaaesnifinduasluwan Deandads
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C4CH, G —— H,C~CCH; +  cCf

HaC CH3
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(3,3-Dimethyl-1-butene) vinTiAnnAnsot 2 wfim Ao 2-naals-3,3-lnmAadam
(2-Chloro-3,3-dimethylbutane) 3asaz 83 waz 2-Aanls-2,3-Tansiatiammu (2-Chioro-
2,3-dimethylbutane) 3asax 17 ssannas (Pine, S. H., 1987: 520)

HaC, s HC ¢ GHs
Yo C=CH,+  HCl  ———> HC C~CHCH3 +  HyC-C-CH(CHy),
HaC” H3C (IJI
3,3-Dimethyl-1-butene 2-Chloro-3,3 2-Chloro-2,3
-dimethylbutane -dimethylbutane
(83%) (17%)

aan

Tnenalnniafnugisenduduainnisi 3,3-Tawmia-1-tqfiu sulusnanainnse
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HiC o HsC, ¢
H3C_/C_ _CH3 + I | H3C_§:_(H:_CH3

Hs;C HsC
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CHs Cl CHj

Fapunalnuuy A2 nandausiiianaasiiin 2-aanls-3,3-lninfiatanu i
nanSoRguAnaus 2-aaals-3,3-Tandiatawu intuiunandosiinafeedae
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A a & ¢ v o Y A @) o & L |
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HOAC Br Br
H,C=C-R + B, — > HC-CR
H H

A19197 0.1 NmmmﬂLmuﬁGi@ﬁ"mﬂmﬂﬁmﬂg‘jﬁ“%mimﬁLwﬁu

syjunadi (R) dmaniafinUfizendming (Ke)
-H 1.0
-CH, 114
-C02C2H5 3X10_/

e (Pine, S. H., 1987: 521)
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Fanvdnifienyunmiuuueafuduniadnnseniensywia (-CHs) ansnsavinlidnen
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1 — — QI o/ a Y KR 3 1 o/ dl
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R H* o
H,C=C, + H-,0 O H3C—C|:—R'
R R
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M19197 0.2 wmlmmj'Lmuﬁ@i@ﬁmwmiLﬁmﬂgﬂﬁmfalm%u

R R’ dnsrniafinUizendmins (Ke)
-H -CHs 1.0
-CHs -CHs 10°

#iun  (Pine, S. H., 1987: 521)

HalBauiieunindes (Maalea AULAZLEA (AT NUII289ua R (Al (Hdas(n

' aaa a v a & '8 = ! = & «dy g dl a a
sinUffsenn1sfindaedidninsamilowsubueadiu idlnszuaaladidefinnisds
FaadidaningWdudaazifnaislunanlaaauiidulnlrneasdd iuauas laaa
(Dicoordinated cation) #isimansuadiassiasuazifinlfainndtlnslanasfmnauan lanau

(Tricoordinated cation) annnafisuaafu fannd 6.2

E+
Hﬁ H H
L el b
H H

H H
Alkene Tricoordinated cation

Cr

H
H—H—>>:\®
E H

Alkyne Dicoordinated cation
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o/ ¢ a
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/g;/—\H 3 >< 3 3 >< 3
H3C CH2 H3C CH3 H3C CH3 H3C CH3
nndt 6.4 Ufsen1sdanssimiamas @eaiofiadnes

fisn © (Grossman, R. B., 2003: 123)
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E-NU irdntusnudeaiuesniusygazBondniiunisidinuunds (Syn-addition) wsidn
Fnaas E-NU daTudinunssinaiuaz@andinisdsuuuuenin (Anti-addition) sennd

6.5
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X Z E Nu
>:< E-Nu X——L-7
Y W Y W
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X Z E Z
>:< E-Nu x——Lw
Y W Y Nu
Anti-addition
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M 2 > \/\)\ \/\/\/OH
H+
1-Hexene 2-Hexanol 1-Hexanol

Tnefinsafililunnsiselffizentuntsneansilie nsndaiadniliniu uazifniin
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